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Il ilr n iniiiii [loiiir 1. Ml. < . rinn''-

Mi«|Hi')- <lii ui>iivrrri<riii ni riiiiiKliniI, mil 11I.I.-...I1

tl iiiui'iii.ur- lit-, inirir- rr|iri'-riitiuil li - iii-tiliitinri^ Tii'iilitiiini

iiivif)' II' ( "iiitn"', it 'f » «.rx in-« de- riiiiii-> ilr» ilivtr-i- |>rnviiin

'l'umnr.i |.' J ili'i'iinl.rr IfHn. .\ . rMv ii-^-iiihli'-r \v ('mnitr

jliMl.mui-

ipii llX.lIt-lll

fui h'hiti ù

xrriitif hii

iiMiiiiiir )-t rlmrui'- i\f l:t |>rr)):inilinn du (onun- On iroiiMru [)lu- loin,

;iu <liii|iitrf "-nii-aiTi' j'i l.i |in-|iiiriinnM ihi t'nruif''^. !•' i-Niniiti-nmlu <l.- itii-

\iiu\ Av \-v rntniit'-. !.. - niirnliri- ilu ( innilr i-m -util uni dniii uu\ n-imri i-

nirnl- ilu (iiimn- pour !» Iirii|i- .1 \r >oiii iiu'il- ont imhti'" tiiix divoir-

iinporliiiit- <|ui leur ini-oinlintiiiit. il pour lu fiivon rriPunpiiiMi' ilont iU «t-n

^onl ii(<)uith'-, On [Miurriiit niititiouniT piirlii ulirrcniiiil M. I-'. |). An\\i>,

\i- pn'^Hl'iil. M, (1. 11. S. I.|NH>K\, <|iii ;i :i|îi lonnm- pmiili-nl ;i la loi- .|i|

I liti'' i\i- linani-.v' it du comiit'- dr- n—ouni- hoiiilli"Ti>. dont l't\|MTiiii>r

dan- le- ittlaii. - a «'tr d illi -.rvirr intotiniaMi- |M.ur li- ( 'omit'', ri \v -.-i rrtairr

M. Sr.\\i,K^ I.Ki kv.

N'oili- a\oti- le ])lai-ir Av rti-unnailrr li-- -crvier- riinlu.» au ( onurr- pur
-011 .\lti>-r |[o>;dr, Fl KMi-MaI(?*HA1.1., I,K Dit hK < (iNNAItilll, ( luiu l'I'lli iir

lii'iKTal ipii a l.irti Voulu i-ii arn-pt.T la pnVidi-rur liurioniin-; par Ir Irt's

liotioraliliSirCiiA». Kii/i'vmn k,adrniiii>lnih'ur du (
'iirmdii (|ui. i-n l'al'-rm-c

di' son Kxn'llriirr li- ( idUVcriii-ur K'''ll"Tal. amptii KrarirUwtiU'Ut di- \v Tv-

pn'-iiihr à l'ouvrrtun- dt- la si—ion à T<iroiiio: au (coiiviTiH-nifnt iVdrral

aux ciniipaKnirs île rhrniin dr iVr;

inl>ri"« du < anadian Miniim In-tilutt-;

iH-tioiuiains niunii-ipaux drs iiuIroilN

rt Uou\ tTurtnt'uis provinnaux:

aux divi-rscs -ocit''tr> niinirrcs; aux riit

l't aux rhainhn's d*- rotuititTci- it fo

viwitrs jiar Ir ( 'oiikh'-,

\.f Irt's lionoralilf Sir l^u^^;ltl !.. Huhiikn, i)ninirr ininistri-ft Ir- autrr-i

-rpn'-itiiatit- du ifouvcrui'ititiit ont luit tout in Irur pouvoir pour a—uri-r

Ir j-urii"'- du (
'on«n''-. non -i-uli-nicnt au inoyrn Av li'urs n''''i»'ri-UM'- lontri-

liuiinris aux «Irpciisi';- de rmtrrprisi' rt rinti'rët ([u'Ui^ > ont porli'. mais

aiis>i (-11 jiniiaiit la r(-s])4)n>al>iliti' di<s trais di' puliliralion di- ta iuono|îni|i)iii-

i-ontfusi' des |{r>sourccs liouilirn ;- inotidiali-s, it l'ii autorisunt lu Coinuiissinn

fï(''o|uni<(Ui' à iirrpoMT à la préparation du CoiiKn's tous ceux dr ses t'ouftion-

tiaircs <|ont on pourrait avoir hrsoin. puur dirincr li's i-xciirsinns et pn-iulrc

part aux travaux de la session. ( "est la ( oininissiun Ki^oloKifUir ijui a pul'li»'

It's Urssouncs liouilirns iiiondiali'>: elle a n'illm' et puMii'' l'KalitneTit tou;*

les livrcts-Kuidc's sauf ti-s iiuira'ros li i-t 7, de ini'ltu' (|U<> l< ('omptr-Knidu.
ce f|ui a ('rononiist- uu ( 'unyin's de très forti-s <lt''pi'ns4's.

Lrs r\<'iirsi(,»ns cniniiort aient le paii-ourM di' Sydney, Nouvrlli'-Ilcossc

il \'ietoria, Ci.lnniliie liritanniiiue. et de la liKnr frontifTc internationale à

Mount St. Klias et Dawson, territoire du Vukim. en tuul. au delà de l'.'i.lHM)

milles d'excursions à diriniT oftiriellement i-ntri' Ir t:t juillet et le .'> oeiulm':

par i-oTis('i|uent la pn'i)aration des livrets-Ruidcs et des détails des ixeursiuns

a diTuandé licailroupde leni|i- de la [lart di-s fonetionnaires dr la Corninission.

Il a fallu exécuter heaucuui» lU- nouveaux travaux d'exploration pour conihler

(crlaines lacuiu-s daTis les connui.ssances existantes sur la géolonie di i pays
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vria sui)j;iiH' uiir atlmiritlilc liiiliili'ti' (l'iM'ciitioii. I.c ('uinjn-s vst l'pjtlcinrnt

rcHfVjilili' an riniiiiii de IVr Caiiailiaii NdrllHrii d'iiiir n('iu'ri'iisr rciritri-

Itutiun t'ik i>iMi'i's suruianti's. ].\m doit des rctiicrrimcuts au Cauadian
l'ai-iHc Haiiway, pour ce (pii a f'tr IV'VTinriirrd le plus ^aillant du ('oUfin-s

«'(•st-à-din- rcx<ursRni à lu l>air Yakutat, au fjord Hussdl et aux Aljirs St.-

lOlias. < 'uniiui' il n'y a ims di- ligui' dr navinatiuii ivnulièrc dans wXXv n'yion,

il <'ut v\(' imiKissihlc d'y prurtrcr si la coiiipannir Cauadiau l'acific n'eut

])as n-tirt' du scrvi{r r(''(ndi<r, pendant sa saisun la plus active, l'uu des

nouveaux et niannifitiues piuiueluits de sa Huit eôtière du l'aeifictue, pour
le mettre uMineainiutit à la disimsititm du Congrès, ("v^l ainsi cpi'il a
('té donné aux excursionistes de nmtenipler le plus merveilleux panorutuu do
niuntafïnes au monde et peut-être le phénomène ulueiaire le plus extra-

(irditniire.

l.e C.IM!. SS. Princes Mnijiitinm en taisant ce voyaKe n'était (pie le

(leuxi(-r(U' vaisseau à pénétrer dans le IjonI Uussell; le premier ayant (Hé

le vaisseau explorateur «le l'expéilition Ilarriman.

Il ne faut i)as puMier les servîtes rendus par l'iionontMe M. <iK.in(iK

lii.AcK. eonmiissaire du Territoire du Yuko,i: l'eM priiiripalement nrâre h
ses etïorts (jue l'on a ))u jouir de toutes h s coininodités du \d; ii;e et d'une
i!!annifi(pie réeeplion lors de Texeursion vers l'jivanl-poste .-ious-aretitj de

la civilisation.

Le pn'sident et le Conseil des jîoiiverneurs de l'université de Tornuto ont

largement eontrilmé au >wri's du ( 'on^nV en lui accordant l'usage de- édifices

(le l'université, dout I( s salles sjiacieuses, ont avaiitageusenu-nt servi de
liureaux et de lieux de réunion. D'autre part, les résidences et salles î\

inantîcr permettaient aux mem' es de vivri' en conuuun sur les lieux mêmes
du Congrès, de lin,-on à se trouver constanunent en contact et {louvoir ainsi

éclianjïer leurs idées.

Nous devons les i)luf- sinc(''ns reniTcînu'nts au Hrilisli F()reinu Office

et au service consulaire hritannicpie dans toute,-, les parties du monde pour
avoir .si complaisanunent participé aux rechertiies sur les ressources lioiiil-

l('res mondiales, et aussi [tour nous avoir aidés dans l'envoi des invitations

au d('l('KU('s étranners doni la compétence et la <listinction ont relevé l'éclat

de celte réunion.

l'n mot de rcmercînient enfin aux niemhres et délénués émiuents <|ui

sont venus au Congrès (-11 si tirand nombre et de i)ays si éloij!;n(''s, pour leur

courtoisie, leur patience et leur Imnne hunu-nr soit durant les assemlilées

ou au cours des excursions. Ils ont concouru autant (lue possilile à faciliter

le travail, très complaisamnient fermé les yeux sur certaines lacunes ou
nié>a\cntures. et. de fac,uu Jîénérale. se >out montrés de joyeux camarades
a\cc (pli c'était im véritaMe avantajie de se reiu-ontrer et s'associer, et à

(pli l'on éprouvait toujours un plaisir à rendre -ervice. ("est à eux «lu'il

faut attrihuer le succ('''s reiiuiniualile du Conurès. et leur visite laissera un
souvenir inouMialjJe au Canada parmi tous ceux (pii ont eu le jilaisir de les

.»
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i. IHEE'ARA'r[()N Dl «OMJKKS.

SCS fins comportent il( s ahscrtihlcVs. puhliratums. nnnmi-isiims iiitcrniitiunaKs,

fXfursiDns et prix à (léecrncr.

,SVW(>».«.— Les sessions sont i-(iiivii(|iu'is tous h s trois oii (|untrc an>
dans (les pays iliflV-n'nts. rljiuiur sf'>siiin itcvitiit «tiin-r ilr sept à dix jours.

A ces îisstiiilili'cs les principaux pays, st-ciétés et universités sont repré-

sentés par (les ilélétïués noininés i\ cttc tin; on y lit <les travaux traitant .le

(lueslions (l'intérêt jiénéral et l'on discute des sujets irniMirtants au point de
vue Kt'"l"Hit|iie.

PuhUaitli-tis.- Les délilériitions du ( "oiinrè^ sont puMiées le plus tôt

po>sil»le après (pie la s4s>ion s'est terminée, Kllc s contiennent les discussions

et les eoiunninicationf les ))lus iinp<)rtantes, ainsi ((u'un rapport général sur

l'étal financier et li> travaux du Congrès.

i'tiiHitiis.-<îoiis idIi nnitiiimilf's.-- Ws eonnnissi(uis sont organisées jHiur

traiter iU>- (|ut étions iiui exigent une collal.oration interriationale. telles .|Ui':

travaux de nchcrehe d'il térêt ««'m'ral ou internai ioiial. étalonnaMic drs

teinti'set sijjnes employés i,i,ns la confection des cartes n(''oloni(|ues, étalomnii^e

de la nomenclature m'oloniiiue e( ('tutle des projets de caries j^i'olonifiues

tïénérales.

/:'jTi//N«M/(.-.-- Les excursions sont devenu( s ;ine partie ini|:ortiinte d( s

sessions et tout(-s les l'acilités possihlcs sont mises à la portée des menihres
dans le pays où se tient l'assemlilée pour leur |n.'nnettre d'étudier sa struc-

ture fîéuloyi(|Ue et SCS ressources miiKTales à peu de frais et sous la direction

de K'ildes compétents.

lin dislriliuc |iour les excursions des livrets-Kvtidis. (jui ne servent

pas ^.ulement à ^!;uid(-r l'excursionisle mais donnent Kt'iit'ralenienl im hon
aper(,-ll de 1.; fiéoloyie ilu pays où se tient le Congrès.

/V(\r.—Le ('(punrès pourvoit à ht distriliutiou de prix jxmr travaux
si)éeiaux acconiiilis dans le domaine de la (£éoto(îie. Le prix Si'F.nihaudkf

fondé par AL Si'KsniAunFj-- de St.-lV'tersl)our;i, lîussie. en mé-moire de son

tils. est décerné à cluKiue ses-ion pour le travail le plus inijiortant itublié sur

la tectonii|Ue depuis la ^essi(.n préci'dente. Il a été accordé au cours de
dilTérentis sessions .les prix -péeianx.

r,./rs.,7. Le ('.,1

IIOX Kl AO^IIMSIKMION 1)1 (tIMiUKS.

rès e-t ailnnnistié
| ar un Con-eil constitué comme

la) Mcndires du Connté d'or).:anis!iliou de cette session du ('(uifïns.

(1») Trésidents en fonction de sociétés (îéoloi2:i<|ucs.

(el Directeurs des (iraiids services (ié(»loiîi([U( s,

(d) Mendire- du Hurcnu (vice-présidetus et autres olficiers élus par les

n;einLres à leur première léuiuoii).

le) Memlires du font:rè's cpie le Conseil peut ajouter à la liste.

Iiun<ni—\ ht première assemhlée de la session le Con.-^t^H soumet à
I approi)ation des mcmhns ura- liste de noms pour constituer li' "Bureau",
»|ui s. ra rharjié de préiwrer les ordres du joui :.our les séances.



l'KÉrAHATIDN DU

Lt' Hccrôtairc gt'ni'Ta! et les ciffinirs d'une sosum. (lui i-c imposent l

Bureau, ><ont rcipunsiililcs de rutlniiiiistnitinn j^énéraU- des alTa

grès jus<iu'i\ ce (jue leurs sucrrsseurs aient étc' ruiininés à 1» si

Cuiiiilt (l'Onjiiiiisalinn.— Vn Cumité d'urKanisation nu ( um,
ou bien les deux, sont nommés pur le n'Hiverneniejit ou les instit

l'invitation pour la session suivante

paratifs pour la session.

(lu Con-

•i(pu suivante'

xéi-ulil".

utioris dont

été ac-cri)té, afin de faire les j)ré-

l'HKl'AHATIONS UK LA UUfZlKMK SKsSIn.V.

l.e CouHri^ int. niatioual ^éolo^ifpie siégeant à \ienne en lilUH a
été invité à tenir sa prochaine session au Canada; eette invitation a été
réitérée à Stuckliolni eu lOU). et cette deiiuuide était aj)puyée par le (Ion vernc-
nieiit canadien, la iirovince d'Ontario, le ( 'anadian Mininn Institute et la

So:-iété lioyii!.- du ' -lada. I, 'invitation de se réunir au Canada en l!H:t

.•té acceplé,..-

Sur les iristai > du directeur de la Coinniission Heolonitiue. anissiiul

au nom du miuvernement, une assemblée des (léolopies et ingénieurs des
miiH's représentant les institutions ipii avaient invité le Congrès à se réunir

au Canada s'est tenue à Toronto, le 2 decendire. I!H(). Ktaient présents

à eette assemhlée:-MM. l'. I). AlUMs. M. H. Bakkh. .1. A. BwrnuKT.
lî. \V. HHKi.sn» K. H. \V. BEtDCK. A. A. Colk. A. I'. Colkm.w. K. Di lifix.
-Ia.mks-Mc Kvov, H. MimTiMi:n-l,A.MH. \V. S. Lia kv. C. C. .-;. l.ivnsKv.
O. E. J.kJîov. K. I.<nnNo, H. C. .M(C.,nnki.i.. .1. Mrl.KisH. W. M. Xkill.
\V. (>. .Mii.i.K», .). C. Ml HHAV. \V. A. I'auks, O. N. ^iu'n: .1. lî. 'rvHKKLi,
et T. 1.. \\ai-kp:h.

Cette assemblée a élu un Comité exécutif clini>i pnnni les «éoloiiins'

lésidant dans la partie centrale du Canada, aiiti de procéder à lni}j;,ni>atinii

de la douzième session.

l.e Comité exéeutil' s'est tout de suite mis Ù l'av .'e jiour |)réparer

la session et des le printemps <le l!lll a envoyé une eircuJairi' préliminaire
avec une liste d'excursions projetées.

Tuls parurent à dilTérents intervalles aux mois de mai. mars, mai cl

juin respe<'tivenient la premiè leuxième, troisième et i|Uatriènie cin-ulaue,

dans lrs(|uell(s on donnait su, , cssivenient i\v^ informations plus étendues
au fur et à mesure (|ue se complétaient les jm'paratifs inmr la scsMon.

Ces circulaires furent inii)riinées en fram,-ais et en anylais et envoyée^
à t)lus de li;,0(ll) «éolonues de toutes les parties du miuide, d'après mie 'li>te

compilée principulemeid sur les rôles d'in>cription de sociétés jréoloiriqur^.'

<(\>,„i>l..,T»-lii. P;iris, l,s7S, p. 271.

2C„„i,,i..n,.ili'. \[c Sr.-^-^iim, Stdrkluiiiii, P.ItU; l'use. 1, |i. it:{.

1 l'(i:ir Ic-J n.)iii-'(iu Cutniu'- rsénitif voir, |). 11.

1 Nous publions ù dire de rcns*-i(tni-nl, j.iinf V47 une liste «1 s soci.'.),.-. il,,Tit !;i .drii-
l>il:itiuii rniii|i(irtiiil iiiic Himiiic considcfiililc de ci>rnspfmilMnn> ,! <|iii iliiil rliv à (d'U près
{iiiiijilrtc. Hcluiivi'mcnt t\ Iii pn'paration de rt-M lisUs, t-uiiune pour i-c ijiii (-(mccriif Ii>s

infiirnu.iioiis n'ciicillii's tiii sujet don Kcssinin-cs Houillères Moiidiulcs. le Coniii.' cxceiiiif
iloti iniil [iitrhi'iilièrcnif'Tit refoiinattrc I".- Iioti* srTvjcfs n>iulu.- p;ir les (ii\-.Ts Ijurraiix di.
Mriii-li Con-iilur Service.

1 I
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H aussi (ruprt^s lit liste ayant .servi iM)»r les ^(Hlfïr^s prr<-(^cli'nt.s et diviTsi-M

autres Mourcfs.

Première cireniaire.—{'ctiv circulaire donnait les sujets île diseussitin

choisis et un proRranune général des projets ire\cursii)n.

Deuxième nrcitlaire.^]j& deuxième circulaire renfermait les noms des

officiers; les principaux ri^Klenieiits (|ui devaient r^^jçir le CKiigrfV. les nmtl^res

à discuter, avec les noms de ceux qui s'étaient enganés à pr<''s('nter des travaux,

des détails sur les itinéraires îles excursiotis (avec (|Uatre cartes), et les dé-

penses t. encourir de même que d'autres informations relatives au v()yaKe

jusqu'il Toronto et au lonetnelit <lans cette ville.

Troimètne circulaire.—Im troisième circulaire donnait avec plus de

détails les mêmes informations 4)ue la deuxième. Klle ccHiteruiit éKalement

des reuseinnements au sujet des j)rivilènes sur les chemins de fer accordés

aux memltres du Congrès pendant h'ur séjour au Canada ainsi ([u'ime liste

des transatlantiques voyaRcant au Canada et des agi-nts de toutes les eoni-

pafjnies maritimes faisant le servi<'<' au ( 'anada.

Quatrième circulaire.--La ([uatriême circulaire ((ui n'a été distribua

(ju'aux niemlires du Conurès ou sur demamle spéciale, renfermait le ': •

gramme de la session ()ui devait se tenir ù Toronto, des notices relatives a:ix

c(nnmissi4His inti-rnationales. et aux propositions devant être souniiscK à

la session, de même que les noms des |)ersomies qui s'étaient engagées à

fovirnir <ies travaux.

I^ Comité exécutif à tenu dix-huit assemlïlées avant la session: une

en 1910. trois en 1911. sept en 1012 et sept en 19i:i.

Il a été décidé en janvier IHlS. que le poste de secrétaire exigeait tout le

travail d'un lionune; et le 2;i janvier M. \V. S. Leiky fut nonuné Secrétaire

du Comité exécutif, avec un engagement de deux ans. Depuis cette époque
^'. Lkcky a consacré tout son temps à remplir ses fonctions, agissant vir-

tuellement en (jualité de directeur sous les ordres du Cimiité. et l'on ne jM-ut

que reconnaître très hautement son zèle dans l'accomplissement de ses <le-

voirs.

Vers la fin de 1912, un grand Comité d'orgo .isation a été choisi par le

( omité exécutif afin de s'occuiht «les prépaintifs généraux. I^es principales

.onctions de ce Ccmiité plus noml)reux consistaient dans la formatirm de

comités locaux au princii)aux endroits ù visiter au cours <les excursions, et

dans l'obtention <!e fonds pour sul)\enir aux dé|)enses du Congrès.'

Les Imreaux princij)aux furent é.alilis aux l)un>aux de la Conunission

géologique au Musée coinmémoratif \'ictorta à Ottawa, jusqu'au 2 août,

alors qu'ils furent transférés à l'Université de Toronto où la session a eu lieu.

Pour l'avantage des nienilires 'irrivant à Montréal, on a tenu un huri'au-

succursale à la "McCill Student's r,;:''n." Montréal ilu Kl juillet au (i août,

veille de l'ouverture de la session à Tonmto. On a également ouvert un

bureau provisoire à l'hôtel Einpres^. \'ictoria, Colombie Britanni(iue, le

2(i août, quand les de-ix excursions tran.scontinentales s'y sont rencontrées.

1 Pour les noms du Comiti'» d'org:iuiMation voir p. 10,
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ad umt ,la„» ,.,.r,«,„s ,•„, ,|,.„ „„,„|,„„ „, ,„,„„„, „„^ |,,„ „ ,,;,_^^.^^, ^,^^_
cutlf. Les plu» ini|.,rtant» de c™ ,.„mit<-.s ftaii-iit- le» «uivarits-

r„„„(f rff» ff„,„„r„« //„„,H,V<,; (1. (I. s. I.,N,„,:v, ,,r^Ki,l,,„- w
iEH„,«. Jame. .McEv.,v ,., .1. B. P„„TE„. (V ,.,„„i,é «ait ..harKC.. ,1,. nr.--
par<T un.. munoRra,,!,!.. »ur The C™( fc,„„rc™ „/ ,Ap WnM. sou, lu
pr(?»KiciK'C dl. M. (1. C:, S. I.INDBEV.

En mai l!)ll, une ciriulair,. fut pri.parfc par I,. Cmiiti? .Innandant des
.nfor,„at,ons H t,abli.s»ant la forn,,. suivant la„u,.ll,. la ,.|a»»ifi,.ati„n d,-
tou,U,.s ,.t I,. r,.|«<-. d,.s ré,,.rv,.« devraient être prfa,.nt<:.», ainsi <,„< Ifs f„rnml,-s

dl. LIT" ';V'°''''T"':-
'" '""lair... »».,. I,.„ f„r,nuU.» a,r„n,paKnr.d une lettre spenhant la IcnRueur approxin.ativ,. „u,. devait avoir elmeun

de» rapport», fut i-nvoyée par le Secrétaire Kénéral, M. Iîkckk uu^ divers
»ervia.» g«,loK,ques et bureaux ,1e» mint-s de toute» le, partie» ,lu „le
et, ,lan» eertants ea», à ,1e» spécialiste, partieuli.T», L,.» personn,-» invité,.»
a ..nvo,y,.r ,ie» rapports »'y prét<.r,.nt trè» ol,lig,.aT,un,.nt

; tuai», ,lan» l,i,.o ,1,.»
ca», d fada.t une certaine »om,n,. ,1e travail »ur le t,.rrain pour ol,t,.nir 1,.»

ren»,.,Bn,.n,ent» né«.»»ai,..s, et par „ùte. 1,.» infonnation» ,„n,plét,.s ,„„.
.o,np,,rtaie„t I,.» rapport» ne fur,.nt ol,t,.nu» „u'à la »uite ,1,- lon„s ,.t per-
»l,tant, ,.ffort,, I„. ,l,.mier rapport ,.st arrivé ,.n n.ai 1!M:!

La tonimission sV,t ,.n»uite o,.eup<-.,. ,1e nonu,.,.r ,1,.» rédacteurs
Dans la préfac,. ,1e cett,. roonouraphi,. il a été ,lit par ina,lvertanc,. ,|u,.

la ,„ri,<.r„t„m ,1e ce travail avait été confi,V à la (on„ni»»i,m gé,.|oKi, u,.du Cana,ia; c ,.»t la "rf,l„cli„,r qu'il aurait f,dlu .lire, 1... 7 mur» Pip.
I,- m.té de» r.ss.,ur,.cs li„uil|,'.re» avait r...-.,mnian.lé ,,u,. ^L^[, WM.lNXK» ,.t D. B I)„WLIV„ fu.,»en, nouun,-.» ré,la,.t,.ur,; ,.,.tte nominationmt conftnné.. par le < Vanité .-xécutif à ».„, a»s,.,nl,lé,. .lu 8 mar». Plus tar.1
.M. \\ .

W
,
Le.uh fut a.Ijoint à .,.» n„..s»i, ,,,s. lu ,.,.rtain nomhr,. ,1'autrc,

"""''"'". I"'"'"' ''«'' '"' P»" i " travail. parti.„li,-.r,.,„,.nt pour ,,. ,|ui
c .ncernatt la mise ,.n tableaux, la lo,.,ur,. .1,.» épn.uv.s, I..» , ,rt,.s ,., .»

illustrations.

I... Comité eut ensuite à pr,.n,lr,. im,. ,lé,i»i..n au suj,.| ,1.. la puhli.ation

|;

Ion »ap,.rçut qu'il ,-.tait tr,'-» .liffi,.i|,. ,|,. »',.„t,.„,lr.. av..,- ,n, ,-.,lit,.ur p,,.,;
I ..xecutam ,1 m, ouvra». au»»i vohui.in.ux ,1 aussi ...olt.ux eu si p,.u ,; t.. „„s

L,. 2 octobre UW2. l„r» .le sa ,„.uvi,'.n„. s,'.a,„.,., le fouité ,.x.V, tifau ,|n»a le Co,n„é .l..s ressour,.., l,o,n|,.'.r„s à »'„....up..r ,lir,.ct,.n„.nt .1.. I

puld,cat,on .1,. la UMmo^raplii,. sans rim..,v,mion ,lu Comité .les p,d,li-

A la suite ,1e ,,„urparl,..s av,.c .liv.r.»,.» ,nai»o.,s ,1.. publi,.„ti„„. la I o,,,-nnssmu confia ce travail i la n.aison M„ra„„ & C,„upanv, Li„,i,...l mrue \..|lmgt.,n (,u,.»t, ïor.,n.o, '.,„„ „„ ,„„ f„i,„ ;„.,'^,,„,. , ,„'X;

::;:^!:zr:"'::T;:;f
^ -"' --" ™-- >« '---i"

(".•si p»rti,.,.li.'.r,.n„.,„ aux ,lémar,.l ,.s ,1.. s„„ pr,-.si,ic,„ „, ,|.. M. Bko,-k

• < .^1.
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(Jincti'iir (II' la ('(inunwwi'ni ri* 'chu' qui* vv comité (U>it d'uvuih pu Jirriver

i\ cunrlurc cm arranKfmcntrt.

I^'s vdlunu's ont Hi^ impririH's par la Murray PrintinK Company,

Limited, de Tnnmto, I.i' cimtrat dv puhlii'ation a ôté f*Wiv le 27 di'c'cmhn'

11112. et l'ouvraRi' est paru au lïiilieu de juillet. UMii.

2. Vomilédru Exa'rsions: H. \V. Hkckk.O. K. L?:Iù)y. (Vwmité était

iharKê de l'organisation des exeursions. dont les itinérain-s avaient été

fixées par le ( 'omitt- exécutif. Le comité des excursions refila lie concert avec

les . Ii.'fs et nuides. je détail des itinéraires, et les iirraiinements ainsi réglés

ont été acceptés prestiue sans <lianRements pur les eompaKiiies de eliemin de

fer.

3. Ci.mlti- rfpK Finance»: Ci. (1. S. Lisdskv. président; F. I). Adams,

H. \V. Bho<-k. W. (i. Mille». ,I. H. Tyrrkll. Ce comité, formé au eom-

meneement de liUl. s'est cliartîée (le la (juestion imiwirtante des finance.s

du Conjrrés. Cette charne comportait une lourde reHiionsaUilité et c'est au

travail ardu de son présidei>t (lu'il faut attribuer en (crande partie le résultat

(|ur \\m peut voir dans la liste des cinitrihutïons et les hordereaux du CimRrè-s

dans la préface. Le Comité des finances a été aidée par un uroujM' de soixante-

dix conseillers honoraires.

4. Comité <it'!i PnbUaUions: \. K. Haiilow. président; H. \V. Hkock,

C. Camsell. a. p. Culkman. W. H. Collin-s, T. C. Dknis. A. Dk-kison,

t). i:. LkHoy, w. MtiNNKs, W. C. MiLLEit. (i. A. YuLNti. Ce comité.

fnniié au commencenH'nt de 1011, a ilirigé la publication des diverses cir-

ci. lires et décidé iiuelle .serait la forme et le l'onteiui des livrets-guides. La

rédaction îles livrets-nuidcs. (lui ont été publiés par la Commissicm géo-

ionique a été commencée par ^L MiIsnes et contimiée par ^L C'hahles

Camsell qui a dû faire la majeure partie de l'ouvrafte. Les cartes accom-

pannant les livrets-guides ont été faites sous la direction de >L A. Drkison,

dessinateur à la Commission géolopitiue. dont l'habilité et le zèle dans 1'-

Hccomplisscment de w travail ont rendu possible l'exécution de la série de

140 i-aites dans le peu de temps dont il pouvait disposer.

."). ComiU' dex Vaiiiuies: (1, C. S. Linusey. président; <). E. LeU()y,

H. W. lÎKiMK. Ce comité s'est <-harné (h' faire tous les arrangements né-

cessaires pour les voyages, et a obtenu i>our les mi'mhres li' privilège de

voyager à demiplaee qui leur avait été i)romis.

t). Cottiitè ik Ri'âactiiin: \{. W. Huock. W. H. Collins. \V. McInnes.

Ce comité a été fonné vers la fin de l'année 11)12 pour s'occuper d'éditer les

études et proiiositions jirésentées <Iuraiit la session. A la fin <le la session

la rédaction d;i comjite-rendu a été confiée à MAL McInne.-. et Coi.liss.

7. ConiiU' (les Sujet» <k Dixnixxiim: A. E. Bahlow. A. P. Cdleman,

W. A. Pahks. Ces messieurs étaient chargés de recommander les sujets

à discuter au cours de la session.

Comité local de Toronto: A. P. Coleman. présidc>nt; W. A. P\itKs,

secrétaire; A. <î. lîi'Riinws, le président Falconeu, \V. F. Fkuuikk, P. K.

HopKiNs. K. K. HoKE, H. L. Keuh. C. W. Knkjht. (î. (1. S. Lindsey, J.
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„„ Pmili.iu.. ft r"".»t funnt ornam..^» hH.. iIc ,»r.n..ttrr »ux n„n-l,.TH do

°
tunili. iMT av.... 1..» pr„l.U.n,... ^;,\.^m'. ,„n «. pr^-.t-nt .m « H..a.f.

1 li,,. s„„s !..,.. a.p...... .....•.ra..x. ... .... .; r..n,l ..„„.. par ,.ux...^n, -

,„...|li.^ «.ml 1..» r..-»...ir....» îw,uir..|l..». ...im-ral..» ...i a..tn.s. <lc- .. pav». ">

,';,;,iv..ra pl,„ l..in .1.,,, ..... ...vra«.. U-^ .....>,p...»-n.."lu^ '^'- -» -•'-""'"

ati.UKMKNr» .iÉNÉHA.X ...N..KHNANT LA X..f. «K«Bl.>N.

L... n.Kl....i.....s »..iv«... avai,...t «C' ...l..p..'« avant r..uv,.rtur.. .lo la

""Tlrr,,,(...«.- 11 ...-. «iK'' ""'',.. ti.r,. pr.,t,.sH.mn..l p.mr .l.^.'njr

„,,,„l,r,. l-cs ........l.r,.s ..... 1.. .lr..il .1.' pr.'."!". pa" .'"" a»«;n.l. ....».. .1
»-

,"
„ » i. T.,r„n..,. ... .1.. r......v.,ir apr.'.. :a..ssi..„ ..n .x.....plair.. .h. ' /"-

/;;;,'/„. I...» ........l-r..» ay«n. 1.' .lr..i< .1.' Par.i.'ip.r "» .""•"'»""- »""^

iiuliiim'.»«'"'l8rul>ri.|ii>. 'Kxc..ir»i.mr<."

...» livr...,-g..i.l..- .... ...rnn. pu. v..,..l,.s a„x .... ...Lr..» au.r......... .,.™

M,. . P1.M..H .... prix .1.. »2.:,.. par s.-.ri,.. .l,,..,.... ........l.n.
;
-'- '

"^^^

'""

''u!'.™!™,,/,,. .>..-• /..< ^..^.--rn- ft..,.».V,..- I.a ..........raphi.. s..r 1|.»

,mar,„ av.... ,.ar...n-a.U.s. L,. prix |«mr 1.. piiM... ><: «.ra .1.. ».'...<l<l
1
o»^ raR..

.Cl..,. A„x ,„..n.br,.s, ..ha.p... rf.ri.. - v..„.ln. S20..H. p..,.r™ ,,,,. la

,.,„„„„.,„1.. s„i. ,l..nn.-... ;. lï..li.....r .... a.l S,.,r.-..air.. ava... V H. a..... \.>U-

Minmiris il t'niiii"iliiins.-
^ i..;.,..„f

,a| I...» .i.r,.s ,1,.» ..l...n..ir..». n«U-> ... pn.,i..si...ms a ...r.. l.l> il..iN'"l

..tr|. ...ivi.v<'.« au S|...r...uiri. R..mTal 1.. pl"" .". l»>>>.l'li'-

,M I...S a„...,.rs ..m, pri.V .n.ali,,...'. si l..,.rs '""'"'•" "--™
iil„s,r.Vs a» ,„..y.... .1.. vm.s s,.-.r.-.us...,pi.|U..» .... a,.,.™,.p«K...-» 'L' «P« ..»..»

'"""""l. ......p. ..<''-l.^ 1— lu pr.^-".a.io,. .le .'La.,..,. ...émoi"' ™t

li,„i,.-. à vi„R. ,ni,....,.s. ;. „...i..s .p..- !. '"."it,-. „'a......r.l.. un ,.,ppl..,n....t <U

"""ui, I,..s n,^,n„ir,.s ... „r..p..si.i..ns ,l..iv,.„. é.r.. r..n>is aux na.ms .lu

S....r«air.. ,é,.éral p.,ur V l.r i si l'„n .l.Vir.. ...'ils ^'""^
""^"^;^^^Z

,,„„r .-..r.. ,lis.ril,.,.-s avan. la r.-.u.n.,... H -ra „np,.ss,l 1,. 1..
f"^^;^^

^pr..uv,.s ,ri,npri ri,, aux au.,.,.rs .t. par ,,ns..„u,.n., .'s •-
J

»

,„iv..n. .Mr.. ,la,.,vl.,Rra,,l,i.-.s ... W'n .1.... s'at.a.lur av.,. 1,. l''"> R"
'

soin à r,.xa...i....l.. .1.- ..i..s 1.- -!«""-. <—- l'""'"'""""' '"'l''"'
'''"*

''•''";:;=::r;,^:!:r,uoin.r..s..s,.,.,r„,..ais.,,,a,s,,,s ..u,.,..!^

,, „,.-.n,„in.s p....v..n. .-..n. pr,-.s..n..-.s ... tran,,.a,s. .•„ anRl...s .m .... al .-...am .

(0 I.,.s a, ......rs s„n, priés ,1.. f..ur..ir ... ...ë....' ......p- -.."• 1' ."•- """»""•».

,.,„ a„„., ... s,.vu.,.. „...s ,.s.i.u.;;.,. ..a .,.. 0. *.r^;;;^;;^,|r
pff ; 'r

;;:,!::™!:;:!xti™iT;:;;;:.-!;t,i,."p;;:r;,.; „,„„«,
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tU-H r**Kiiiii(''f
,
(le prrf^Tciu-i' vu aiiKliÙH mi en fraiivuif- I.< n n'-rniH'H ne ilnivcrit

[m« H(''pHKMT i-inq \vt\\T ci lit tir Iti hniiir du traviûl lui inêiiii'.

IKI I/Kxi'rutif tH' w l'imrKc piàf ilif* (nnlintioiiis.

(hl l/ari-cptutidii 'runi- (-oiilriliiitioii ci su piitilicutiitii uvunt lu réunion
ii'iiriplii|iM'nt pus <|u't'llf' MTH pulilic'i' «laiis Ir Vomph-HvHiiit.

ExotrfidnK.-

1») Il n'y a pas ilf rc-ttrictiim dans la pan «ipiitiim au ('(hikh-s jeco-

li-KUpU' intcriuitidiia!, mais U-s exnirsiniw scnnit limitées aux mi'titliri's ihi

CutinnV (|ui "Miit «("'olnuurs, ium'-nirurs «Irs niini's, m'onraplirs it aux antns
IMrsiniiHs (pii se livrent à IVtudi- ou à l'apiilicatiou iruiic hraiii-hr (iuflrim(iuc

\\y la (ïHildnii'.

(Il) l)rs ilisiMisitions scnmt priws. si c'est iM>ssililc, |Hmr iM-nnettrc aux
fi-inincw (les nu-inbris du ( 'ciiiKrès de partiri|«T aux cxcursinn,-*. {'v privilènc

ne peut pas s'éten<lre eu m'-uc^ral aux autres parents nu amis des memlires.

le) Si r<in ilésire faire des arranneruents préliminaires, «pu d<iit en faire

la demande par écrit sur le fcirmulaire fiuirni à cette fin. et accnmiianner
cette demande du dépnt s|>écifié. Si un tuemlpre se tniuve datis rim|Missilii-

lité de prendre part à une excursion, son dvytîA lui sera remis i\ eoiidition

tiue le Secrétaire revive avis de l'annulatinu de rinsenption le ou avant
le I") juin: si l'excursion est coutremaiidée. le dépôt pourra être remis après
cette date. I,e iwiement iiitétrral |>our cliacpie excursion doit se faire

d'avance aussitôt (|ue iMtswihle après l'arrivée au Canada.
Puiunnifs.- Us paiements doivent être faits pur numdats-poste on

pur traite sur la Royal Hank of Canada. Les clièepies ne sont pas acceptée.

' prêt,Au moment d'aller sous presse le bordereau final n'est pas
mais l'état donné dans lu préface est nmtériellement exact.

Les comptes ont été apurés tous les trois mois et tlvs bordereaux ont
été présentés à la >uite de cha<|ue vérification.

Kn raison des fortes eontributions versées j-ar le nouvernemeut fédéra
et les (ïouvernements provinciaux et p:ir des particuliers (pii ont fourni
leur temps ou leur matériel, cet étut <le compte ne donne (|u"uti faible aperçu
(les dép4'iises totales du Douzième ( 'oi jrês eu ( "anada.

Kn outre des nombreuses dépenses (nii ont été éparjïnées au Congrès,
un bureau a été mis durant deux ans, firatuitement à la disi)o>itiou du Itureau

d'orunnisation à Ottawa avec l'iisaye du téléphone. Les délibérations

'Comiitc-He; lu) sont [luhliées par la C uissioii jjéolouiciue du Canada
-;uis frais jiour le Comité.

I,a corresiiondance dans les liniit(s du Canada -'( st éciianiçée fraiii- de
luiri. Les livrct-fïuiiles ont été imiiriiiiés et préparés par la Cuminission
^éolopitiue et 1(- lîureau des Mines <l'()ntari(p. et ces >ervices ont fait aus>i

'oiis les arrangements nécessaires pour les excursions; l'article de ce i)remier
t'impte tiKurunt dans l'étut des dépenses ne couvre que des frais de peu

1 importance pour les travaux que la Conunission gétplojrique ne pouvait
l';i> eut ri )) rendre eilt -même.



to rR^-PAlUTInN OC rONIlRbt.

Id'n hurraiix >lu »ii'-Ki' prinriptil ili- lu Httwiiin iV Torunt» ont ét^ fimmin

Krutiiiti-nirnt pur l'uiiiviTMit*' dv Tonmtn i*t rt-ux *!«' Montréal, avant la

St'Hxinri, par l'iiiiiviTMitt^ Mc(iitl.

Kn outri'. Il' Coiiiiti^ tii)ii <lr« ri'miTfifmfiitî» aux nmlMiitt <lf ruimiHTi'»'

Hiiivantfx ip ont urunruwmmt un^' A fu iliftiKwitum W* urtirlii* i-HlcMH'tuM

iiicn*i..iin(''»t;

'Ofîiri' Sp((i«lty Munufactiirinn Conipuny, I.imitiil. Tcmmto:"

unii-ti))]fiiii-iit ili- hiin-uu {Mtiir lu si-NHÎon il Tiirnntn.

"tnitcil TyiM'writtT Cuntpany. I.imitiil. Tnnmto:" marliini'i* h (^iTiri',

|Hiur la M>Ht<ion i\ Ti>n>iitn t-t |H>iir \vn rxnirsioiiH,

".Anicriran Hank SoW Conipany. (Htuwii:" curti'^ «l'Invilatiim l't (If

rrrinTrirriinitH uruvt'cw !«iir aciiT.

"Ciinadian Fairhanks-Mnrw ('onipuny. I.imitcil. Ottuwa l't Toronto:"

coffn-ftirtH pour \ff liun-aux d'Ottawa l't île Torontu.

Li- Coiiiit*'' ilC'sirc l'XpriniiT su pr<»tini(lc n-i'oruiaisHunn' i>»iir toutes ci'o

loritrilmtionH vt aiitrcï* tlv uxt'tiw naturt", ainj^i fiiic i»our toiin li-^ viTwmrntH

en arKi'tit fuiti* par Ivm KouvtTncrnt'nt!*, li'« coMipaKniff niini^n-M et Ich parti-

"iilierw dont h-* uvmx ï*nnt tni>ntiiinni^H h IV'tat indun dan» la prt^farr.

coMiTf: i>*(H{(;amsathin.

.) A. Ai.i.AN, KdiininiiHi; Hushï M. Ami, (Htiiwii; M, B. Hakkh. KirijEsiun; J, A.

lUNcuniT. Timintn; l>. 1). ("mhnki*. ( Itltiwa; C'iiahi.kh ('aMski.1. Ottawa; Aiitiuk A.

<'oi.K. Cihiili; Ki'tiKXK CiHTK, Ciildiir.v; I). H. l)iiWLi>i<i. Ottawa; J. A. l>itt:s«>;R,

Siiiilt SI.-. Marie; K, Dii.iKix. M.mtn-ai; H. D, KAi,niNKU. Toronto; E. H. Kakihui-t,

Ottawa; W. V. Kkhhikh. Ton >: \V. I., (icmuwiN. Kiniïîiton; R. V. I). (jHaiiam. Motit-

r.-al; Ambé K. (Îiimont. lim-lwi-; Kiiikne Haankl, Ottawa; K. IIavi-ock, Wolfvillr;

H.»HT. It. HKIJI.KV, Vancouver; Elfhic [>. Inoai.i.. Ottawa; R. A. A. Johnston. Ottawa;

.Ikski'h Kkblk. Ottawa; K. M. Ki\ULr:, Ottawa; C. W. KsitiHT, Toronto; H. MoUTi-

MKH-I.AMH, Montréal; 1,awhk\«»: M. I,\mbk, Ottawa; William \V. I.kach. Ottawa;

C, V. Matthew. St. Jolui; Rkhahu (i, M.-Convkli-, Ottawa; Jamk.-* McKvov, Toront.»;

John M(i,Kirtii, Ottawa; W. Nhol. Kinjtî'lon; J, H I'ohteh, Montréal; W. Vt.r.v.T

Rc.hkhth<>s. Vietoria; Fmkokhu- II. SKX-niN, Halifax; .1. T. Stimlin<i. F>hiionion; 1', !..

Walkkb, Toronto; Hi>HKttT C. Wai.lace, \Viniiii«-K; Jamks Whitk, Ottawa; A. H,

WiLLMOTT, Toronto; Ckoriik A. Yoisu, OHawa; arnl the inemlxTs of Ihe Executive

Coinmittee.
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l'iiiviTaitf il.' Copiiilianm-, (..]..iiliami.': Il H. H"iiiiii.u.
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CllAMK, C. li. C'OKN.N.,. ,1. Il", Ol.>S (. ! Kl "
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Lvliiiih lUiviTsity, Soiitli lii'tlil,.hrm: It, !.. Miu.kk,
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11. \. WiMiiEi.r,.
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V.i.v.avi.y .if Vi.i!iaia. Cliarl.i.l..-vill.'; T. 1,. \Vat-..\.

li.iv.'ihily ..f \Vis....ii.-iii. M.i.lis.iii: C. K. l.t:!TH. I. .\lAaTlN.

Viiisiiiia l'..lyl.dil.i.- laslitm... lll...-k.JaiiK: li .1. II..I.I1I s.

WaïUB'.' l'm. Iiislil.ili- ..( S|.i..n.-.-, I'liilail.l|il.ii. : .1. O l|..rlH:«MKl..

WahliiliKI...! A l.a.iy ..f S.àciaa's. W a^hinul....: T. (
'. CnAMal.hî.lv .1. 1'. Il.l>i.s..>. C.

\VAi.i.)rT, 1). WlllïK.

\\Wl..yan l'nviT.i.y, Mal.ll.a..» .. : \\ . .N. lli. r..

W.-l.'iii l{..>..rvf rriivct^ity, rl..v..laial: 11. T. Cl .-IIIN.., C. lî. .^taikeeu.

«illi;.ia»CiiUi.i;.'. \ViHiai..-l..\vn: Il 1'. Ci.in.AMi.

\Vi....ai,iii Naluial lli^L.ry S.,..i,.ty. Mihiaiik....: i:. K. rh..l.>-.'.

Val.. Ir.Ufi-i.v. Ni'W lla\.n- .1. 1U:....:!.|.. .1. 1). lii\Ls.:. 1. \" l'iii»..v. C. Hem. m

France.

Aca.lt'aiii.. .i.. Mà.aai, Mà..>ii; A. Tau. r.

A.'a.l.-.iiiia (!..< S,.i..ii.-..s lia riasliliU .1.. l'ia..
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liiMiluI aiïii.nl.' ili> ri'niv.isil.-. lie Xani'y. Nan.'y: li. Ni.

MiiiisliTa (1.. l'.V(!ri.ailiiira. Paris: K. in: Makckiiik.
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BiiKKU. Han^ Khhh, Ki'niKlichiT H«TK«s»'»«i>r, (J»i»li)t[i»chi' l^mlc!«:iii«talt. PiiulHl>orner-

Htrii^M' I, Hi<rliii-IliLli'iirt(-c,

Uk(Hi-i. Dr. Fkhui\am>, IVofc^wor, IniviTMitiit Mùmlini. Altc Ak:idcmii-, MQn.hfii.

Daumkh, Dr. Bkini), KOiiinIithcr HfzirkotfctdDRf liiviilMlnwtriuw 41, Hrrlin N 4.

DANNKNHKKti. Dr. .VuTili R, l'n»fcs«)r lui diT Kiininlu-hvii 'IVi-liniMchcii HiMhsilmU-,

Hi..iitlfntriuw(* :iiV .Wlicii.— Di'lfUifrttT iU-n VnHAitv.m-hvi\ liwtiliiir.s ilcr Tt-rhiiischeii

UiKNïiT. Dr, l'An., AN.iiMtoiil uni ip'ulnitisrhcn I.iiinlc»iiniwiun, liiviilidiiiî-inissc 44, itcriiii

N. 4

DiiTMANN, Dr. Kiirt Kmil, Dn'ilimirnNiritNw (Ct. Ksin-n-Kiilir.

PiMCllKii, IIkinhicii, (;i'hfiiiiir Itcruml. KiM«-iisUirk«l nuw*- M. Drc-nli'ii.

•FRKni, Dr. Thitz, i'roft'jwor an dcr InivcrMiiitt niul drr 'IWhnisclicii Hochscluitc Schiih

hr\i.k(' lis, Hrrcliin.— DcIcttitTlcr dt-r IVutsclivn Hrii-lisn-tticrunit. d..s Konialich

rniisfiMchcn KiilMiJ'nnnwH'rhiniH. Ht-rlin. der l*iiliMH)ii1i>lo(£Hclicn (;.-s.41sih;ili, licrlin,

iind der .Shlcsisriicn Frii-dritli \Vinn4iii!*-riiiviTsil:il. Hrc:*!;»!,

(jAKUKHT. Dr, ("Aiti., (Icoluttc, InwUtniNSf'i. l-cipzin.

Gaehkkt, rniii nj':i,KSK,

(iKiMTZ. K , (J.'h.'iinrr Hofrat. Din-ktur di-r (înwslHTznnlirli Mf(*klcnburtii:*ili.-n (Ico-

iDjà-irlH-n Laniicsanslull, Kiwtock.

Cii-lsi-nkinhiniT lïcrjtwi-rks- Akticii-dcwclNclmfl, (l.-lwnkirrlu'U, Wislfalcn.

Clo<.Kn»I'lii>'<-li'" Iii'^itiil drr Ktininliihi-n rnivrrHiliit m-rliii. ('.cortti'Tirtinissc :{l-;!il, Itrrliti

ClcoKriiihisclu's Siniinar di>r liiivi-rsilal l.<-ipï.iK. I,cii>zifi.

GcoIoKisclu's hi.-itinil dir IniviTsitiit Hiidi-IlHTjE, IbidcIlH-rn.

(i*K>lc)Kisclus Inslimi dt-r K.iiiiKlirlicn 'ri'rhniwi'ht'ii H<«-hsclHilc Aarhcn, .\arlicii.

G('oIi»Ki--(h-r;ilai'(inl<iloKis(-lif.- InstiMit uiid Muséum diT Kiminlu'licn l iiiviTsiint, Invali-

d»'n>'tra.'.-^r 4:!. H-rlin, N, 4.

•(ii>s.H\KK. Dr. Hai.ti(a,-*ah, l'rivalduiîfni fiir Minrralottii', Cnivorsiliit Miinrlu-n, Mincra-

lonis-his IrwMiut. .\i'uhau>iTstra.s»»' .')1. Milni-hon.

(JniM.-'hiritiijtlirh Hi\-*s!mi-1u' i;('nl.itïisili»' Liuidtwuinlalt, DarniMtadt, llcwsi-n.

CIkkim. Dr. ('., Pr()fcss(ir. MarlinslriiH.sf HS. Dannsliwit.

•(îliiiTK, Dr. l'itiKiiitiiK viiN. MartiusMtniNw l. MUiirhcn.

•diiiMn. Dr. Ckok';. l'mf.ssi.r, Liili.'.'kiTior -»2. Mamhiint.— IWi-iiU-ricr di'.>* Scnalcn der

Fri'M'n Sv.uh U-MitUnn.

(intcliotTiiinnisliutir. Aktii'nvfTiin fiir BtTfîhaii mu! HiittcnlM'triili. Ohcrhauwn, Ithein-

l:.nd

Hamm. Dr, Kkiimavn. .\rzl. Lurt/ïrin^iras.-*»' 4. ONnaltriii-k.

•Hamki.. Dr.<' .V,, V( ï^iKTKwrR .S. Itinin a. Itlu-in,

HK,iMHitMi)T. Dr. FiiiKnnn n, Siidslrassi> SO. I.cipzitt-C(>.

Hkihk. FliiTK. l'rMtisMir. llrrK^thuldirt'ktor. Hcrni-rsl r;t.ssc 4â, H'iclnnii i. \\ .

Hcii.TMA\\, KtinittlirluT hiTna^sis-uir, Din-ktor dor ( i<'WiTkscliaf t. Stliwarzhurtn-r Salinen,

Stadiiltii. TliUrinitrn.

IMHOKK, FKHi.ixANn. Di|tl.nn. Handrlslolircr. KtlK'rf.-kl.—Dc'k'fEMTlcr dir Holi.nn Han-

d. Issi'liulc, iniM'rf.ld.

Kmnudwkn. Dr. FiiiKiiKicii Wir.iiKi.M, l'ri»f<wnr, KitTiiiîIit'hcr l-andt-suculiiiic, invalidcn-

slra,-<s.'44. Hcriiii N. 4.

•KAV>Kit. Dr. K,. t;flifinH'r ltr(ii'-riin|i^rat, l'rnfi-Msor di-r OtiiloRip, rnivcrsitiil, M.irliiire

i. Hrssni.

KKiiaiACK, Dr. Ko.miau, (lihiiincr HtTiiral, l'rnti'swir, HinRt'rsIriwso 59, Ik-rliii-Wilnvr^-

'

dorf,

KuicKMAw, Dr. FiiiKiiitii M. (ifliiiiurat. l'rnti-.sMur an der Koiiitïlulic Tccliriisrlu- Ilooh-

Ni'huli', ,\aclii'ii,

KuK.NnisiiKiuiKH, Dr, Johaw, I'rofr<-i.r an d.-r riiivcrsital. Ilcbcisirassc 'M, Frcibiirit

i. Ilrii.-Kau.

KuniulH'h Pmis«isflie GeoloKisflK- I,arid. ^an.Htalt. Invalidpn»tnw.s(> 44. Itcrlm N. 4,
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I!,.«,:n,i,s,,,, Dr "'linv, „i-,l,.„ili,.|„r Pr,,!,.,,,,,. ,1,., Mi,„,,,,|„„: , ,„„, ,. , ,

l „,v,.r,i,ul Il,,i,l,.|l,,rK, K;,-«.r«ra..»,. J.",, Il,,i,l, ll,,!,„ |i.,,i;.,,
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•U„T„|.,,,;„, Dr. \,;-.,-sr. l'ii.f,™,,- a„,l,.r |-„iv,.,.,i,':,,',:i.,j„.,, ,, ,,., ,



HcHKiHK. HiniKKT. ( iilnlniir HcrjEral, IVofi-^sor

ilcniî*'. Invii!i(liiiMriiN-Ji' II, llcrliii N, I.

*SrirKX(K, Dr. Aîkilk. Trufcii-inr, Schil

l'n 11.1*1 s. lu-ii ({.rtti.k;.'

. Haltr -Dt'Kd
)i.h'T Lc<.|M>l(iiiii..(li-C;ir.iHriiMfi.-ii Dintsi-hcn AkiicLmii- il^r .\:iMirf(.iNi hrr

i('li.-*iscli-TlillriiiKis.li<'n WniiiC!^ fllr Enlkiimlr. lliilli'

.«iiiiLLixu, Wii-HKi.M, Hintciidinktor. (MitiliotTinjnjisliUlu-, (HmtIi

ScHVAHM, Eh.vst. Kùii'ulii-li l'r

:tiiw'ii, lUicitilikni).

srUtr HcrjtiisM'ywir, no(h-.T!isH..- 11/15, A:nliin.

•Sfiii LZK, llKiMtK H Kahi., Miifki'ilicHl.T iiiii) Iiinciikiir. tiiornstnissc IS, Hiiimovcr.
.StoTTi, IlAXs-IlKiiMAW vos, KuiiiKli(|nT Hcrg.iNM-ssnr, Miiria-TlH'rci'ia-Alli'r 17, Aailicii,

Skiiii.it/., Dr. Wii.khiki» vos, riiivir!'ii!iîs|)nifi>^or. W.sirii.lsiriissc l>^, .Jrri;i

Sf.LitiMAw. Dr. (_;l',stav. K<iiiiiiiirziciir!it. NciisIikIi ."), KuMi-riit ii, Hljiiii.

Sfihinjir fiir (îrottHipliii', KnlnnialinNlitiil, Hjimburn.

Skmi'kh, Dr. Max, l'mfcssnr, Dozt-iir an «ii.-r Tr<liriis<hin ll.i.lis.hul.' Ainhcn H;i.li«iri-e
;i4. Au.licii.

SiLUKHsTKiN, (iKiimi. Calviriftra^M' :i, lUrliii N.W .

•Stkin.man\, Dr. (Ivstav. l'rofrsMir. fH-lirim. r H.-rj:r;il, rniip<-Ulnrf.r All.'v US. Hnim
a. Hliiih.- I^iicr der D*'l('Kati(iii ilcr Dciiisclirn Hi irlisnnicniiiK. Dilicii-ritr der
Koiiitilicd l'n-iisHfl.-licii ItlKinl!*.-!»!! Fri..<hii|,-\\ iHiitiiis-rnlv.rsinii, Honn. H<«
NiodcrrlHiniwfhcii GcolniiwclHn N'crciiics, itonn. (I<r (iidluuiî'ilLrn \('riiiii^iiiiK,

Marltiirn, iind di-r Sinckcnb<>r(iis.h.'ii .\iiiiirr(.rs.li<tid<Ti (.(•wllHchafi, l'mnkfnrl a!

'Stii.lh, Dr. I[. \V., IViif.-ysiir aîi d.r lUivirsiiai [^ipzifi, Din'ktor dor K<.iiittliili S-ii-h-
sischiii (linluKiMlicii I,.itid.-s:iii.-^lall, StallhiiiimsIriis.-;<' l(t, lA-ipziR.— DclctEicrlcr rlcr
Dcutwhcii Hrirli.''rrBi.'niiiu'. (I.t K<iliinli.-li Siiih-^isclirn SliitilsrcKicMiiitt. diT K.iiiiKlirli
.sac-h«isclicii (i.'olodisrhi'ii l.aTid.-^aii!-i:il! . l.cipziti;. drr KiiiuKlich Sâ-li-iM-li.-ii l'uiviT-
.-itiit lA-ipzig, uiid des Vi^rlntiidis zur wi.-^s.'n>rli;ifi!i(hrii IniirsuilnuiK dcr D.-iil,-^clitii

Kalisidzlugcrsliiitt'n, Siitssfiirt.

•Stoi.lkv. Dr. E,, I*r(ifcf<..^)r an drr 'r..)ini~.)i.ii HocIimIiuIc, HrnunschwciK.- D(I<(îicrnr
d*r Hcrzofîlirh Braiinscliwcigisclini Tcihuisrlifn Hoihgrhule (:aroIo-\A iUirlmina,
llnkiiiisi')iwi'i)t.

SïiTZKH, Dr. O.. l>rnf(s.-^i»r, Bcruakadi-inic, FriilxTj:. Sarlj^îi.

Taki.kiî, Dr. llKiMtir» Hkumann KiiitMW.v, Ocoloni-schcs Insrilul iivv l'nivii.-iuil,
Schillihriirkc :(S ;(!!, Urislail.

'TiLMAW, Dr. NniiiiKitT. l'rivai.tn/riii fiir (i.-<.li.Ki,- tind Palai'onlnlotïicainI.T riiiv.-r-
siiiil, H.-iuiaiHTsirassf' ;t!». Hdhu a, Hliciii.— DclcKÏtrtrr dfrt Naturhistnrisili.-n
Vcn-inrs dir I'riu>.-iNiliiii Hliriidaiidi' uni] AVcsl falon.s, llunn, und des Clcoliiiiisch-
l*alat(inl(iln(£is<-!ii'n Muséums dir riiivrrsiiài, Himn.

TnitNAt
. Dr. l'HiKDHicH. KkI. É'rcu,-^s.. Hiïirksjf.H.loKf.. Invalidcntitrafist; 44. liiTlin N. 4,

rm.ic;, Dr. Caki., i'ruf.sM.r d.r Ceonrapliir. \Vini,4n,>irass.- 1 1, Tùl)in(îcii, \VtirtI.iiil.<rn.

Vrrriii Dcuisrlicr KiMiiliiiui'iiK'nic, llrciic Sira.-sc 27, l^u^s«ld<Jrf.

Venin fur «lif luTtilniulirlu'ii hncnTi-M'ii ini OlHrhcrBainlslMzirk Dnrhnund, Ks«'n-Hu)ir.

V(,rtWKiiii, OscAit. Haupliiiaiiii a. D., Warnibruiin.

Wai.thkh. Dr. Jmiia.nnks, Profcssor dcr (icoloRÎij ut»! l'alainniolonic, Donist ratisv .">. Halle
a. Saah'.

WhiiKit, Dr. M.. l'rof('s.4or, Tcr-liniwhi' Ildclisciiid.', MuikIiiii.

W'Kfi, Max, iiiii-hhandlf.
. KùniRstraîise :J, D-ipzitt.

*Wi:1(;axi>, Dr, Hhi.so, l'rdfcssor, S<-hicssrain 7, Stnissluirn i, EIs:i»if.— DclctiiiTtiT <Ics
(HxTrKciniwclicn CiHilnniwhcn Vcn'incs, Stuttgarl.

WmsK. Kit.NsT, Profciwor, Plaui'ii ini Vogtiaiid, Sacli^'n.

Wkiskh, FwiKDHicii M<miTZ. Dhirlchrcr, Dclirzsil».r Stras.-st- 71, U-ipzÎK-Kutrilzsch.

•W'Ki.TKit, Dr. Otto A., hivaldciecnt fur G<itl»Kit', licrinttst ra.^Ko 4, Honn ii. lïlictn.

Wepfkr, Dr. E. A., JarobiHlrannc m, Krciburjî i. Hadcn.

WiuKENs, Dr. * »TTi», iViifcssor, Kuprichtsaiipr AlliV 22, Strasshurft i. ElBaaa.—Dflfjricrter
dtT OroshihiTzngliflicn tmd llcrzogiichcn (icHaniluniv<T»iiàt, Jen».
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» :iiii M. 111 .lc« Koiiinnic-li» ll.ilini.'ii, Viirl:iv-kc'' liiiiii..
l'KKMili, Dr .l\IUi»l.M, Kl

l'riiii II. Hiitiiiirii.

FKTIll.cllKlK. Dr. Wll.lItl.M. !.. k. ( I.i«i-.llr llricll>:.ll>l ail
.

Ha.illiil(iir«kyKa>«' SI.

Wi.ulll >.

llilii.irn. lïr. K\K|.. l'r.ifrs^dr ilcr ( ii^il.idii' uiitl l'iiluiimloliinii-. k. k. Dnttrtrhi' Ticli-

lii'i'l'ii' lliic'lisi'liiili'. l'i'iiu, Kiiliiiini.

•KoMKH. l>r. KniKMi s/, l'r.ilrs^'ur ù rriiiviTnili- tif I-i'iiiImtk. rin' DliiKo-'/ii "J'i. I.i>iii-

tii-rii IVlr-Kiii' lii- l'Aradi'-Iii'i- .'trou ii|il<' ili- Dnblaliv. ili' riiiiviT^hi' .lutfi'lliiia-

(11- Crainvif. d lic la Socii'-lr l'ol ii>f ilis Naluralinlvn ' KoIHTiiik." I.ciiiIhtk,

Ryua. Dr. Iu\^z. i. o. Prnfcssor an (liT k. k, Munlaiiislwchi'll lliirlischulc. \iir-laii(l il.'s

lli.^liluli's fiir (JciiIoiIJd lind IjtiïiT^tiiMiiil.lirr, PUhraiii, Hiiliiiiiii.

SrHAtKKH. Dr. Ki(\M! X,. Kilî-l'isarljinikl iiikI .MilriluiiKsIciriTiIrsk. k. Nalurlii.^lorisiliin

Hiifliiil^iiiiiis. rrivaulozi'iil an ili-r l"iiiviTsit;iI. HiiritriiiK 7. \\ iiii I.

SlKi.tli. K,. l'riirrsMir .IcT (..-..liialilii,' an ilir k. k. l"niviT.«ilàl. (i.»lli.-.lra»..- «, Oni!.

Sl.uîk. Dr. KilAVTiSr^K, IV.ilr-..-iir il.' Min, ral.ilir. l'hivirsil.' Tcli.'-iin.', l'ralia-?.iikov,

lliiln'ini

îiz\jNnf iiA. Dr. I.Ai»i>i.As. l'riifr.- ' 'ir à rriiiviTsiti'-, MlHi'-i' «l'oloniiiin' il.- riiiiv.Tsiti-,

Crariivîr. -Drli'tîiii' il'- r.\,ailriiiii' iiipi'riiili' des Scimci's (il- Craeovii-, Crarovie.

Tr:i>.^KïitK. Dr. Wawiiz^mkc K'.. l'Hifissciir ili- Gr-oloftii' fl «If l'alrolltulotfii-, rnivirsilé

ili. l.i-iiii-' I. I.niiliiri!.

'TliT/K Dr. Kmii. lùtNsT .VriiisT, Dl.iTlM'r(irat. Hiifrat. DirckUir ciir k. k. Gcolii-

niBiliiii l<i'i(lisaii«lall, Ha»iiliiiilTsk.vBa.-a- 2:1. Wii'ii III '2.—Di'Ic'Biinir dir k. k.

IMiTnii-lii.^iJii-n Uriilii^ri'Bii-riiiiiï, Wii-h. diT k. k. tîi'iili'ttisclicn Itcii-lisiinsialt, \\ mil.

iiiiil ilir k. k. (;,imra|.lii»<hc'ii (.(«lUiliilfl. «ini.

Zi-hlralviTliaiid dir Urrgliaiilx'triilwliiilrr Ostiirri-icli.-», Iîrù\. Holiiiii'ii.

•Zi iiKii. Dr. H., l'ri.fci»!«'iir di' (lAiliinir i iriiivi'rsili'-, U-niln'ia I l'iilnBiu' .\iilriiliiiiiiiii

-DrIi'Biii' ili- ITiiivt'niiti"' royali' ilf U-ihIhtb.

'!>) Hongrie.

IlAl.Ti:.MiEll.iK«, Dr. Mli-HAKI.. II. T.ild.v liriiiï iilza 4. Iiiidal«sl. -Dil.'IMo di.- MuR.var-

hiiiii Foldiani TârMulat. HiKlaiH'.Kl.

I iW/Y Dl I i'hz Dr l.\.li». Iniiriiifiir dii.li.iin'-. Dinitiiir d«- riii.^liliil tîi'uli <Kiqtlr du Uii\-
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MEMBRES.
;i7

u. (..KiioKH'rlcI
( uiviTî'iIfi . I ir.i/,. PI, I-

I-K..KAM,, I.„,„ c. A.. Ini,,i„i,.„r ,1,..
.,";"'" ' '''

' ' •>'"""• l.i.w.

l..:>f..NS„:„,.l,,,„,;„,I,„,„i,
„

'"Ti,^::z'-'-"''-"''>^-^''-^^ „ ..,.^,

r...val,. ,l„. s,.|„„,„, d 'K'*;™
,»'' ';"! '"; l>r,.x,.||„.._,„|,,„,

, „ . j

PAgrtT, (;. T., C'h»us»v ,1,. l'„ . ,
- ,; ,

" ""'''"" <"' """"H--
•".s..„.A„M..,,,„„„i, , ^ ;^^-""

Il (.oiiv,.rn,.,„,.nl
ll,.||t,.- ,|,. I. C, ,^i' ,

^^ ''"• H"'»' -IW,L,„

>- 1» s„,.,ol,!-;4;
; 1,;;';, ",,';:'*"; -'""i»:."- '' »-» . 7, ™i™''::r

™-i-"iv:'ii:.,.ii,';:;;™;'""^'
^'" '"•'"'

'-'I'-"'''"''!".-.!'..!..!..lu Cil,,,,,,,,,,,, „ „S ïT.c,,,,.. I .....' , ."' """"|i""ii™„ir,'. Hnivll,

I)ir,-,-i,,ir ,Iii (•.
'Il- <:,••

""™:Zci:;r^;r--,-.^=^^^ ,,. „.„.„

'7l",';^n-i,:^;,JTt;--;r^=;t^';;:-;.'i;:;'':™"i !: < r,. „, ,11, ,„.,„.
'"'•<<<<«'' ^r<i,,lrVf:,.oir,uuiv' "'''"'"' i.i'w. ,-. ,1.. i-.v>.-,„.i,„i„„ ,,;!.

Brésil.

^," """;'•," ^"'»™V.„a,l„l(i„ „„,„,.„
-Mu«,-u l'„„l,sf,i, S,V, 1>,„||„.

Bulgarie.

I ,-li,'|„ii„ 4, S„n:,.
""Br.i|)l„|, ,., ,1,. .\li,„,ra|„pi,,. | „;>

,,-,ii,-. ,j,, .i„,|,|

V««„w. „„. ,.„,„, p„,,..,„„ ,,^ Q. ^._ ,.
^^^^ ^^.

.

_^^ ^^^^^^ ^^^^^

Canada.
•AUAM,, r)r. Ibvvk I) I,,,.

,

"f <i",l..B.v, M,.Gil| r„iv;.r,ilv M,,,,/!.',''!"'
1',' ,^' ''''"' """'" '""^ '-"B»" JT„f,..«„r

Ad.wis. .Mrs.
" ""fi.

'•l.>-v. Dr. J. U I>r„f,.,„,r„f,,,.„,,„^. ,.,.,,, . , ,„
iMHEKV.CHAIlLK.sC-U,T,>V 1>1 T),.;'

',

'""• "'\"l A""».,. IMi,,,,,,,,,,,. l||„.,

A"., M..HV M., .,;« ..X :';'''

'"T'-"^''^'
""'' '"•--

..ro,,,,,,!,,. („,„„,,.
•*'""" '•^""- "ii:,w„.-r),.|,.,,,„„ „, „„, ,,,,^.^^1 ^^^.^^^

AVI.K,., .A,.„,„ v„v, l.„,„ t.„„i„„,^ j|i„„ , " «" iKiiriiiciiT <)] Min,..;, OK;ivvii,



38 COMPOrtlTIOS DU (iiMillkw.

•.\HN„u.L Khank, K, < , l>r.-.i.l,.nl ..( il,., (a..,..!::... In.iiluf. HH Bw Slr.-l, T..r....lo

-Di-lrKutf itf thi- < 'aiiiiiliiili Itirttiliih'

•A.ti..:y, .1, W., l.-.ii Miiniiii.il Ar.;i.l.', J4 Kiim Sln-'l W'»!. T.>r..nl..,

AlTHiMMKH. Khkiibhh K, U., MiiiinK F.n>ti r. It.iilrc'w, Oi.li.rii..

Haii.kï. Dr. I."niv.. W.. K rilii» l'r..t.-»...r .,t (1 «y, riiiv,T.it.v ,.( NVw llnirBwick,

l-'r^lfrirUHi. Nfw Itnmswii-k.

•IUkkh. m 1!.. rr..(.-.«.r et (h..I..«>, s, Ii.«.[ «I Miiiiiia, KinlBliin. Iliilanci.— IVli-nalr

<if IIk' S<'Imx>I of Miiiiiiif, KiiiK» -

•lUv. i....-r. Dr. J. .\.. Da.«m lV.t.-».r ..f C;i-.,l..i..v. M.C.ill rniv..r,ily. M..iilr™l.-

Drli'iiatr ni Mcdill rniv.T!.ily

lUvnv.^ KIISBST Wa1.1i>.mih, Itlll Si (l.oril.- Slr.'.l. |«nml...

•llA,,i,..«. Dr. .M.HIK1. !;.. M'<iill ri.iv.rsicy, M...,lr.al.-D>'Uft.l.- ..f lia- l'anmlian

MiiiiiiK liHliliitc. Miminal.

Il,r.llhl...n. 0«KN Sam MM liï, l'. H. I1,k 221, Kmi.1.:..|... lirilHh 0.1ui„l..a.

•llvTKMAN.ll. !'., oCaiiudiaiiMiniimaial KM'U'ralioli (.-(.iiipany, l.iiiiiu-tl, fin IradiT»

Uaiik Kiiildiiitï, 'l'uroiilti.

•liAn.:,,-,.v. William. T.. .\».i.lai.i Mi" Si,|«.rinfn.l,nl, Don,.- Miia-, Srnlh l>orra,.iiie,

Ontario.

llK. Ktll. 1Ikn«ï I , ITl St. Jalia'S Sln-.l, Mcinm-al.

lin 11. r,. 1 «AVK. (-..niiiuiilal l.ite lluilcliiig. 'l'iirciiih).

•Uni Dr .1 M. 111(1 lliirT™K'\Vlii«ii.t.. Oiilari... aial1ll-n Analiii l'ria». I,.ii»liili,

l-'c l'i,»lai»l IVl.ïalv ..( lia- W.llinBt.ni l'l,il.,.-...|.lii"il S.Ki.ty. \\.l lllnl.Jli. X.-iv

Zialalil aial ..1 lia- Caiilcrburv Mu»ulii. l'IirLslHiuirli. N.-« Zcalaial.

IIKI.L. Dr KoiiLUT. ,. „ TIa- Canailian C TTiis-i..ia.r. lloul.'var.l laïai.iii. - 17.

l'ari». l'raïaa'

ItKLL. Waltkh Amikihv, Si. Tlaiiiias. Ontario.

llKMilT. UaiN. 1V2I1 llilli Aviliiu-WVat. Vaia<aiviT. HC
•HlLLIMiToN. KhIK. ll."> lirilllMWirk .Vvcllllr. 'l'oroilto.

HoLT'iN. l.AVNt KLoT I... 1*. o, Ilon 11117. Sa'ili Stc. Miirii-. Ontario.

•ItdlIKonm, MA>i. j:tl St. Ja » Strict. Montréal.

.|!,« 1 s. llKiivAlio .l.M;ni Kl.ïfAII, ^ llolll.varil .St. Jo,..|.li Oa.st. Montréal.

lloio. W. 11.. (Ifoloni.al.Snrvi.y. D.rar m o( Min.s. OItaua.

Ilaini.i.v. llhNnv, IIHI Clcain-^tir Slrii-I. Toronto.

IIIIAISKIII.. \V., Caliadian lA|>lo«ivcs l.iinilc^l. Montiral

liliniNMi. l)^ïll). .\.. 7211 Trad.rs llalik DiiilililiB, Tonnnt..

•
li K. Il W.. Il.l)iitv Mini»lor. Diparlnaait ol Mitics, Otiawa.-D.-Wal.- ot tlio

S.«irtà ,li Nattirali-ti in Na|..li es Collf|;i.i .M.tlifo, Xapli». Italy.

•lllaiWN. A. 11., .\latiapr. llial..ini Hay Mita'». I.nnilua. Cobalt, (Intari.i.

Uni \T..À. .lAMt.» .Stoit..»!.. I2S M. Tayi-li Striai. M.mtroal.

llin. K. li. .\., MininB KniliniaT. IHI Coiian Avi-nia^, Tiiri.nlo.

Ut III.SAD. Ci I.KAVIs, :i7:l Trank Strcit. otltiwa.

lilKI.iM:. I.>s,A,rKn D., -VssiMant Inviati-ltrat,. l't.la.ol.toloKist, Uoolosical Snrv.ty,

Départ tnint of Mi Ottawa.

llnivs. l'ATIiliK. 1'. O. HoA :!M1, Caliitiry. Alliirla.

•Ut uin.w^. A, O.. Oi-oloiti.-t. Ontario Hnritiii of Minis, Toronto.

BniAVAsIl, Ko» AIUJ .McaniK. l |.|Hr Caiiaila CoUiw, Toronto.

C'aiunks Dr D. D.. (lioloiiist, f.i-olo|iical .Stiryoy. Dopartinciil of .\Iita-c, flttiuvti.

•CAintos .lollN Home. .\w.eiati- l'roti-saorof Fnaidi, l-niviT,ity iif Toronto. Toronlo.

( „||»AVI..' .AMoMi.. l'riili-»*fitr il,. Gi-oloKi,., S-|iiinair,- ilr Xi.a.Irt, Xieoli-t, Qnol.fc-.

•l',M..nKl.... Al.ialtn.Al.l. M. D.. :,.ono,nif (leologisl, 71KllollerMer Stri-el, Ottawa.

•CAMfntt.i., Dr. (imiuM, Sni;mnt.t»l.-lit. fnivCTsily ot Toronto, Toronto.

•(,«~Kt.t.. Cnuii.i;». Oioloci.t. Oeoloiiii-nl Siiryoy, l)i'|>arliiaiii of .Miiiex. Ottawa.

1)1 KAI I.T. S
II el».,-

Di 'SE,

Di N. K
Di.léKni-

.M la..*,

•D
Ti

vn, I

•Dt l'.U i\'

di< •l'.U,

•Di s»I. >i
,

1

DlKB, 1 HKIIh



MKMBHKH.
39

•c,»^.., c„™„ r.. ^ , „ , ,.:„,.„ ,^,^_^,^ ^ ^^^ ^ ^
<-'"*"">•«» " K

. X.-W (;l«,|,„w, N„v:, s,,„i,
Chahii„nmk„, Ji le», (i,.,i|.„,l \|.„,.,„,., u ", ,.

•»i'-"- '"'""• "'"' ' '""'""' f..iii,Ti,., i.i,„i,„i, m„i„„„„.

Cuiuuli.iii liiBliliilv, ïi.n.ni'i
•('1.ARK, MrM,

'Ci,i.,:. Aurai 11 A., .Mii.i,,,, Kinj,,,,., ,„ ,, ,
,,.. .

, .

O.l.iiil. n„i„ri„.
«'"""'"M., Iini^.kiimii,,,,,,,,! Norlli,™ ()i,i,„i„ |(ai|„.,,,.

'tol.i:, I-. ir. MitiiiiK Kiiifi, ,.
;ii |.

,

•(•..|.>;.|,N, Dr. A, V ,;,.,, / ,
''' ""1"'" '" "' Mim^». mil,».,.

Il"- Imvimiy ,;f T,'h,„" «'. l""''-i'\"fT„r,„„„, T„

•f".....-.I-:,A„ra,, ,„„ S,,,,.,. Kii,„„„„, „i,„

""' Tor„„l„,-l),.|,.^,„„ „, „,„

-l),.|,.Bai,. ,,f

•("VV,,,,, M.,„,„;„. |.-|,,Mis Cliii ,

''""'' '^V^" <««< "f Mi,,,,, or,,,,.,.

i),.i,.a„i,. „t ,i„. („„,„.,, |...,|,| N,,,;;,;,!^;;;;;;.,
':;"'';''; i'-i,i,iiii,,„i „f mi,,,,, ,„„„„

("iiKii.,.. |.:„„.,„„ .|. „, i",i..<nia«„.

-ir;:t^^:t::r:;::.;:''r:;:::-^''--
ClUlKMI.lNK, .l.,.MKS .\1,(;.. .^1,,.,., Il
•I»ws. AHT„, „ 1 .

^o K,„„,.„ ;,.,;.'"
"""'" • "'"">' -^"Vi, .s„,ii,.

''i''{'t''i-r;^^i";;;T:t;:;^l;:'':r,[;:'';;;,!;'ï^;;;:i;::''r'^^

BP-^!=^SEB^BB-
,ii

«i.NM.IS, .Jr.. Ilailfyhliry, Oiilhlii.

:"Si-~ï5Sû"=;'.;:=~

iJii.ii I N. F-:,. i',„f,,„.u,,i,,(i,-„,„„|,,
f.

"<f- ir,,i. .\r„i„, ,.;,:.

.\]i,„,,. |,„ris. r,ai„,..
'" '

" '''" Il:"*' Ni..:oi,i,l,. SiuiOri,,.!.; ,i,,

""w™,'' ^DH^^;;;:';;';,:';^.,!;;;;;::;;"; """™" <"'i'i Mi..,,, i.ii,
, „i,v „,„,„

D, „ V r '"''" * '""" " "°«»"i '^'"•.. T".„i....



«1 rnMrnMIluN lie ( n\(il(i>

•Kl.l.»«..HTli, 11, \ ,
l),riitil.i.lil ..( Min.T„l.i|I.v. llilv.T-ily ..r |'..r..nl.., riir..iil...

•KiB«N«. Mi» Anmi„ I.' 1..c'|i"1iI 'If''!, 'lonmlo.

•Kauoni:k, DrHA. l'r.-i.l.l.l..tlli.'li,iv,.r.i..v..C|-.,n..,l...T.,n,nl..,

•Ka».»m,.t. i:, H ,
(;...iln«i-l. (i...l..«i.«l ""'vy ..f Cma.!», 01t„.H. IVI.*.... .,t Ihe

(Jic.l..Kic»l Si.rï.v. Il.imrlln.i.l ..t Mil»". ClUiiwu.

F.HM.» Ilr H K.ll.. i,l„. |-„nilty.itF..n«lry. liii"T-ilvo(Tur.ml,i. l..r.,iil...

•K.KUu'l.. W. V. Mil""» "••"«""' '""' ' I'»'"' -'" l;"'"-'-" »'"l'l"'«- 11"""'"-

Pi-liHiiti' nf Ihf Cil tiiiii MiiiiiiK liiMtiMiti-, Mimtn-ul.

"Fkhhikh. Ml", ,, ,, .,

,

Kl>M.:. «1. S. I""l".iili« r.li«ili"'. IM'iii' "' "' 'l'" I""™"-' >""">"'" "•"»"<>'

OUllWlI.

ri.ïNN,Tll..M.i" J .(iliull.Oiiliirici.

K..vT,NK,., l'iKHiiH, Pr..f."".iir .1.- Siiiii,.... (..Ili-l.. Si,iiiir-M«ri,.. nir lllniry. M.."U,,,I,

•K„B.,K«, DAyii. I,. II., :«». MiuiniiinCliiiiiil"'». "-' H' " ""''' «"" ''"'"""
,.. ,

•l„li,:.T. Il,-.v. K,i.M.....-X«MK,,. rr,i(i..-iir .1.- .S'iiii,.-. (.-Mlf li.iiii-«i>. «'«'""I-

KK.<-'.'r.''jn..:ll, llix. .;,".i:.l Mii":.«ir. .Mik,.k:,li lr„" Ci.llil.iuiy. Limiuil. T"" .V"'""-

•K.É'n^ii. Il .
Mi.ii.iB Kiiui M""' i'™r!'i.

>"i"''';"'"' "' ^""'"' ""»»i'

-

IWi-BiU. .itllKMilii-Hruii.ll. l>il«irl "t "( Min.--, """"il.

•(;.ui..MTii, .M.M.1.1.. li"li.r„. .\,ri.;.liiin,l ('..II.*-, (i.iill.li. Oiil.iri".- I'.l..«at,. .., ilio

(tiitiiriii .Xnricullillal Ci'ililir. ("l-'llill.

G.M,...i*.»ï, <. I-. .1., 1'. 1 ' 1'"^ l-'l. V'iii "• »"'i'l' l'*"iil"».

•(„i,».,v Tu.ivn» \Vii.i.i.«M. llipu'v Mil"""' "' ^'"""' ""l'i"'"";" "
'^"'''•..'"V",;

„i,rMi .."
f .1,.. ITiiviii,.,. ot ll"t,iri„. •|„r.m...-l)d.*i<i- „t 11,. N.irlli ot K..«l.i".l

ï,'"'ini,! ..t Mi,""K ii".l M.-.l,»i.i.»l i:„Ki".-r..N..».,isll..-i„.,„.lyi,o. 11.1.1 "Ml..-

(;.iy..niliirnl "t lli.' l't.ni .'' Ilii'i.n.i

'a'ili^;', Dr. w. I... nir...i,.r. SI,,..! ..t Miiiin». Kin».."". ";
'•'f";,:";;;'*;;;;;;;,";^

S..|i....l ..t Minhiil. Kiiiï-l.m. ..f (i...-.'"'-
l "y.'i>iiy. nml "' 'l>" Hi--""""'"

Miiiinn Etigiii.-.Ts. 1..11I.I.1". K"lïiii".l.

•C1I1K1..1N. .1. M. 111--'.-, Tr»nMu.rliili.."llilil.linB. M..nlr.'iil.

(1«AH»« II, 1'. 1)-. .\"i-'..ii' IT..(.i'«ir"f M '-'"fy- ^'''''" l'"""»"V. >'"'"""'

•CiiBBB, (Itai. \, l'r..r..>»"i' "( M.'liilliiruy. Iiiiy.rsily of T.ironto, Toronto.

•G!™.'vT."ll..v.r..ii.l .Mil» H.. l'r..f.-«-iir .1.- (:.•..!..«-, ri"V.T.ili' I.uviU. (iii.-!»'.'.-

i),.l,-.mi...l.ir"iv.™i.. 1.11V1.1. liu.'l»-.'.
,,, ,, , .

G» 11 M» .1 C Pr.,f..s...r ..r Mii""l. Kimim- riii>.'. S.li.i.il .,t MiiiuiK. 1m"IS1"11, Onlin...

ll,><^;:,..'lt,. Miliilll. Kimi 1-. M"- l'""""' ""l™-'.".'"' "' Mi"'-- 2i'" ''T"' •^vi"".',

•11..ANH Dr I.r.!.N>. Dinn.ir ..( il»- Minr» Bnimli. I),.|.«rln.nil "t Min..>, 0lt.i«,,.-

I)..i,.,i,,t.. ..f lli.' Milir» llnmili. Dil'iilt m "' M""», "l'u"".

llAllov. ,M.K..i,, .<..,i.,.,ary-Tr,.i,.iir..i-. lliilisli iLliiiiiliia .M.ll.ra.it.- Syialiral.-, ll...l,.-la»a

ll.iiik Huil.lii.K. IJii.l..'.-.

•llAHV.H, Dr 11 . .lii"i..r (i....l..«isl. (; Kiial S"rv,.y. Di.,™, Miii.-.. 0>..i»a.

•Haï VttolCaki,. ll.-i ri,...a.lillyflr..i. l."".l.'".DiilaiTO.

•1U,,.TA,N. 11. F.. T.. l',nf,..„„.,( Miiiilin l.-.ii«il>..Ti„B. ll"v,.r.,ty ... T„r.,i,l..,-l).'l.l.a..-

..t lli.' Cana.lian Miiiini! Insliliil.'. M..iilr..:il.

llAï. .U,:XAM,K1. .\1A1.-11A1.1.. I IJ- Ti:,il..,- Uaiik Unil.liiiB. T..r..iil..

11,V.„.'K F,. lT.,t..ss..r ..t <i...l..>.y. -\.:M-, li-iv,.,si>y, H..lfvill... N„va S™.ia.-D.-1.-Bil..

.if .\..a.lia TnivirMly. XV..lfvill..,
, ., ,

.

•1I,:a1,»t. 11..". \Mi.i.lAM ll..>VA„l,, Mii.iM.r ,.l l.an.l-, l-nM. ai..l M.".'.. .'I «>l..ai...

l'iiiliiiniiiit Miiildiiins, 'Innuitn,



MK.MHKKN

""a.î'c";::,':,:
''

' - « - . -. <•
..,„„„„., ,.

.,„„HtraiR», Ahtihh Ki,riiiv,T„M >,,, ,, .

Hri,i.hc.,„„„,,i„,
'""'"' " ' '•" -'. ^"7 m,,,.,, «uildin,, v.„..„.,.

"I II»' .\r„-i,„„„ c,,,,,.,,, „, ^lù„,,^ "V ;/;,!••:'''''''"' ""'1. Ti:

Tunmtu.

'•ronto, -I),.l)>eaH'

»..«,.,. N„v„s,.,;m1"'""~" '" •'

' '"""""«' N..VU s™,i„ T™h„i,.„, Coll,.,,.

•j«"v„, (,.„,,„, .M„„„„,^ I, ,1 ;," ' ' "'"'"'•'"

•J..»N.T„v, H. A,. „ ,i., ,, ,i,,,,"
.,'•"' 7'

"•! '""' "1 Min™, „„..,,

7"^'
'r''

" N'i..™ (..„,„'„, ,z ,1 s '::;:""' " "'"- """«"
'KKW.E. J„«,:|.„, (i,„|„|,i„ ,.„.,' :

'"'""" ï^' .ih I',.r.u|„„c, Onlurio.

, Ttininid.

;K.:«„, H. I„, H,.„„ „„, K,.,„ l,„i|,|i,„, .,.

'"nL':^;,!;.,^''
'"""--' '^ ."«:»..< ,....,„ .,„,., ,v

,

">ii'iiT, (,. H „ A.,.,„,i,ii IVi.vini i,l (
•1.»"». H. I)., 7m Tra,l,.r. Il„i|,|i„„, •,„„

11, KiniBi,,,,. (),|,„ri„
>••<">„ H„r,,,„ „r Mi„„, T„n,„i„,

.1 .. ,
",,,,,,,11;, loriilitn

I.AMBE, I.AWHKM .: M., \Vr„.l,r.,„. ,.,1 , .

Mi.;™. ..i.aw,..^,,,,,.,. ',2.
nil;"!';:^ :;r ;,^ï; t' "-,.,, ..

,

l'Il ll.lSIill. N;,

'. Ontarin.

I. Ollanu.— I)|.|i.|t,itr

ll'<V,y,-.,.„ „„,;,
"'"«'" I'"''-^.! "«n-y, rv .,„„.„, „f Min

•1.f:<kv, W. Sta
•I,e<:kv, .\rra.

"UavAiii,, 11,:, „,.,^. ,y |.n,ij ,,

I.WIH, Dr. Fkanc, .1 , I'r„r,.,.„ '„, „:, , ,

'." ' '
""'"'

I..v»KUA.. E,XA». Mi„i„„ K„.i,„.,.
, M ;*!„ .;;:,"y;^

' "'"- '^'-n'-n. Al...n,a.

•l,lND»,;v, (i. (i. s, K (• •(1 M .„ > î
• "''I'"'""" "' -Min™. Ollaw.,

l...>il.,(,.,.M„„,r,.„,;-
"*'''"'''••

''"""""-l><li«u.<,f,l„.Ca„adi,„,Mi„i„„
l."^.w^;l.l, AuxiM,K„, vi,.,.-lv,.,i,j,.,„ ,. .

l'HiMiiilî. T„r.,n,„
'"""' ' '""^"»» .Mm.., P.i,„ii,.,r. ](,„„„ .|„| r ,„„„1„„

M^K^^M^r î.:: w'"r^!

j

' ";;"" » '-- •....„..

-l"l.*".'..f.in,.,.„»V,™:i;';,ti;;;;;;'^-.
';"- r„iv,.rsi,y, Ki,,.,,.,,,. o,„„ri.,.

Ma. KEN.,,;, (i. ,-., .Mi„i„^ ,,,„^.,^_^ ;

•

Ma.Lkav. a., I),.,,a,„,„.„, „tG,.„i„„
"""'•"l'^"l .i. ..f M,,,,.., l„„.,va.

'!" I ..iv.T»i,,- „f T„r„„,„.
" ""'">»".>• "( l'.»"r„„. T„r,„„„..

•Ma, A„KV. Pet.:,,, m „ K„Ki„„.r, ,,„ c.„|„,„ ^,„,,„ .,. ,

•MA<.|'i,EHa„v, |(,.v,.„.„,i „, „,.„„ „ ^ '"."" -lr|.,.l. r.,r„.it„,

.'...Mit. (»f .^t. I.ra,i,.i8 .\;,\i,.r',s (;i,JI,.„

-1>..1,.,
' «!

.\au. rV („||,.„,.,



42 ( OMI'nrtirioN Iir CONduKH.

•MAutt, H"ïl>. Alliui.v Chili. Iiiniiiiu

•M»ii.iilit. A., I'ni(i«..iirilrli.-.il.)«ic, flii.li. l'.ilyli'iliiiiiim-. Miniln'iil. -IVl'Hii.- .1. ITlil-

ï.T.Lh> I.11V11I, M.ililr.-iil, .•! ili- lu Kn.iillo .l™ (ki.li iilililiMil"-» il'' I riiiv.T.iî.' I.i>v«l.

^'^l,l.n^ll, (liaiHiii. S,, <;Milii||ixl, l lii ilnilinil Surn-y ul Ciiliuilii. (
'iiiiiiiliiili Arrlir Kx|i.<li-

(iiili. 1111:1.

•M<mii:». l>r (I F.. .11 l'iliii. Ni-« llriiii»»i<k. Iti-li'iiiili' ii( IW Nulurnl lli-i.iry

.Suii-ty iif Ni-w HriiiiMwk. Hl. .Puliii.

M4<'i.\m:1.1.. KirilAïu. (; . (;i.iiltiui*l. CiHiliwinil ."iurvi-y uf CiuiimIii. IHl.iwii.

M,<„^M:l.l., KlvM.li... I"i (•i"|<r «nw, (llMu.i.

*Mi<'H\riil.\, (î. it., Hi-|liii!i. SiiKkiitriu'Witn.

•Ml Hmh. .liMt». MiiiiiiK Kiilliiiivr iiiul i;.-..li.ili.l. IJl Hiiy Sin.l, •ri.r.inl.i DiliKaln

..f llii. r;iiiiiiliiiii Miiiiiin lii-iinilr. Miiiilri'iil.

•M.Kiin Mr«
Mriiniii;. Hi virinil .l\» .

i'riiri-««.r iif lli^ilmiy. liiiviTnily ul (llliiwu, (llliina lliliiialr

.,t itii- liiniT-ily ul niliiwu.

•Mil-.si.H, W ii.i.lAM. (M'iiluKiit. (iiiiliinirill SurVi'V. l>i-|iiirlliH'iil ul MilHM. (Hiiiwii.—

Ihlimiu- iif llir (M'iilimiiiil Survi-y. l)i-|iiirtiiniit uf Miiiri. ttlliiwii

•Ml iMlir-ll DuNAl.l) ^<l nu lll.lMl. Iirllll-i'l "U Ollilil|iy, l)llllllill«ir llliviT.itV. llulifllX.

Nuvii.liulia. -IVIimiU' "1 Diilli » riiinT»ily, aiuliil iW Novii i<.-oliiin lii-iilulc

uf Si'iini'i'. Ilullfiii.

•Mil.v:i.-ii. .I"liv. <'lii'f uf 11»' llivi.iuuuf Mininil Hi-.uiini» iiiiil SlaliMii-.. Miiu- Hiiuu i.,

Dipiirliiiiiit ul Mini», lliiaiva. lliliwili' "' <>>• Mil"'" H'umli. IMiiirinii'in ul

Milit..!, Oîlawu.

•MiMll.l.AN,,l.(l.. lii»|iiilu, ul Mil l'Il llu^ 1:11. Niii l.i.k .1. (hiliiriu

•Ml N<1K\, Wii.ii.iM lliHVtï. ^l:• Hnm»»iil. Aviiui.-. runmt... IMi'iiiili. uf M.M.imr

l'ii'vrniily. 'ruruiitu.

•MiNKii.l., W.K.. l'iuviiiruH

fi tiuii'H'M l'itrk, 'ruruiilu.

MtNMili. J.. llii-iliiH. .MiinuBiT. \\i-»l Cnuiiiliali Culliiiii». I.iin'lul. Hlnirmuri-. .('liiil.,.

•Mm. 1.1.11. Hii.l.KT G., ITuvili.ial (ii-ulunisl ul (liitariu, Tiir I>i>li-«ali' uf tlir

riiivirjilv uf ruruiilu. Tur u, uf llir Caiiailiau M B Ii.-limli'. Muiilnal,

ul lliv Ciuluisiial Smii-ly uf Aliicri.a. Ni» Vuik. ami "I lli' l.">ir " "I llm

l'ruvi f (liitaiiu

•MiiinM.. (ifcuiii.i. N.. I l."i Wi'IliiiKluii SIriil \Vi-

uKuiali. I...

MuKiv. I.U1 la .luMiu, l'ruf,.,«viir ili Siiiiu,-, Naliir.-llr.. S-iiilriaiir ilr .Iuliclli'. .lulali...

tiUl'lKT.

M.JUIUM.N. (i. r.. r u l'illall ami l'illall. Trailiia Haiik llulliliim. Tun.iilu.

•MimTiMi.ii-l..v«li. II., S.n.lary-Tria.iiii.r. Calmiliali MiliiliK ll.ililulv, Mnurr.al.-

DiLlialu uf tlic Catiailiaii Miliiiiu lliatiluli-, Muiilii.al.

•MlKltw, .1. C, 10 Aiii'laiiir Slrn-l KaaI. Turuiilu.

•N>:>:i-AM.a. 1:iim:»t V., C'uhall, (.)lilariu.-l)cli-Ba f lliu l aiia.lvin Miiiinn lii..lililli^

Muhlri'al.

Niciii., H ,
l'rufiaaur uf Miiii-ralu«y. IJiuh-ii'h riiivirsily, Kiiiis^iuii. Ilnlan...- l).li«ati-

uf lia- Siliuul uf MiuiiifE. KiiiKuluii.

•Niilsia X. ituv .1. A., St'ininain' ili' .lulii-ltr, Julii-lti-, (Jurlii'C.

NollliKi.u, M.ïllTlN, Malianinit Dinalur, H.n.iai. Di-vi-lup it Cuïnliaiiy. I.iiuil.al. 'J

Turuiilu ."«trii't, 'l'uruiitu,

•()»»IJ>K1. ,1.. Iimiliiiiir ili» Miiira. l'ilii' Aviimu Aliafliaiiil» A. Muiilroal.

Oilll.MK. XoEl, D.I.S .
.-.71 MiI.ari-11 Slnil, OlMwa.

l'AllÉ, A. \., V2 (iiu-in .M.xanilra A|iartlii™i«. IHiltlilil .\viiiui'. Muulmil.

•l'AUK». Ilr. W. A.. .\»«.i.ial.- l'rulVasur ul (.lailiiBy, InivcMily ul Tur.nilu, luruiilo.

Dili.Balu "I llir I Tiivrr-ity uf Tc.ruulu.

•Paiisus». AuTiini l.ia.Ni A.-ialaiii l'ruliwur ul Miii.Tal.«y. luiviTsily ul •lur.mli),

L'J K.tiilai Avi-iiiH', Tnruiilu. -I)rlt«al.' uf llii' rnivcvsuy uf furunlu.

,,.r. Diiiari m ul LaiiiU. lui..!» ami MiiiiauH miariu

,
Turuiiiu. Diluaic .f tlii' ll.|iulilir



MIEHIRtH.

i^iw"..!..!,! „r Ml,,,,,

'''"•"-"'• J""V, lir B-,,!,,,,,, |,„,„, ...

•'KKI. .M.,.. Mi, L-

'"""< «"«lim, I,..,i,ut,.

•--.:.. T,,,,,.. „,
I

„,:"""" '^'"'""••'- '"""•< "1-™.,
'"iTMiv, K, ,„;„,, v„i„,„,,'.,,

"",'"*'' "'""'''l-'l""ml...
1).|„,„.

>"i«li".r .Mii„.,„|„„.,
<;,„j„,|,.„| ^^^^^^^

l'..«T,;,„..l|,.M.,,
,,|,,„|,„,.,,^,,

•iKTKH, l>r, ,1. Il ,,„,,,
'

.

"""" '"'i'i'l"n...()„i„ri„.

"•W,.l,.„f,|„.
|„.,i ,,!,' M ',',"',''

.^''« ""«• M'tllll l,„v,.r.i,v M„„„ ,

,u,.n"';::!\";r
'""•-<"'":::•<'" "" '"-" "•«' >™>-'c

« „ ":;:::\"":"""f
^'» " '

'

' ''
'

> " ' " -' <

"lî'l';;»^: ."'h'V-lv!™;;,^,,',';";;'"™! ^ii„,.,„i„„i.,. vi,.„„i„, i„i,i.|, ,,
,

,.

: "::-!':•;::;::; £S^:?'-^
''"'''"'--

;--"^r:::;;:;:-,;:::;'"-'"^';"-

"'"Kl lliii, N ,. .''""""' '""•"l^'.IMl,,,,,,

-:":;.^-^^tt:r'T---:-
-

^
.0.-, ,,,., .s,r„.,,'-|i,:;;,';'>

••"«--".«•n... snv„ .M ,,,„;„„ ,,,„,, „^ ,,^,^
__>sf,.„., (• !>., (l....Br:i|,l„.r. (:,.„|„,i,.„,.s„„,„. ,.

-' w-v. F-, M., l)inr„,r, II,, ,„„„. ,
.,

, ,\'.'f
"""' "' >"'"«. "„„„„.

^' ' ^.N o ,:,

••:'""MMI.. ....„.,„., .u,. H,... |.,|„, „„ ,„
^«'"., .-^li-VM, llail,,v|,„rv, (|,„,,„.i„

'
'•'"""""" ^"-":'

^"iiiKii. i.i:,,v, l'r,,r,,„.,„' ,,,.
',.;

. , .

"Tlssuti.i,. Dll. Au-KM,, IVr.f..— „ ,,f M , i,

"--. '.. ' ...,»,.,:," M i;t'

"'''"' i-'--" ^ „,,,.,
•
"''"' V'T-i,,, .M„,„r,.;.|,

""'"lit o\ tli,. l'n.Mrir.. of .\||„

4.1

Vh-

'""S:,i::'iii;;:,"'"'^'"-'^'^'''
1 niKKi,,..,,, J [;., I),.|,„r,|,„.„, „, |, ,.. ,

-. r„K„u.s„, -r. R, i.„„.„„ „r Mi,,,.:
,','"'" '' ""• '•'•"

I 'ln.l

"' "..v. H-n.,.UM Jn„v, 740 l)N,.„v,.rv < , v
""

"» C-».,;„lin„ Mi„i„« ,„.,;,;,„. j^,,;,^!;,''
^ "'"''^'' n,:,i,h C.,l,„„l,i„._„„,^.„„„

lAI.r„TT, .M C, .S„„fl, ], , .

'

T, ,\||,Hf.|, 4,,- Cliciriin Stf. rnln.rin.. Mm.



44 i»MI'n-.|Hit\ [Il i.m^kU

Th<im>w>>«. Kl>«^Nl> WllJlvM, ;ilUt ItiittiMili Avrtiiif, Otmwa.

'l'iiiiMMiN, l-.i.i.i», *i7 ijiH'inx t'iirk, 'ri>ri>iiii>

'riM>%l.l.. \\ii.l.lAy It , :(n.<)| Miirv Siri't't, 'riiriiritt) Dt'IrRnIr t>r ilic t' <rm<liiin IiikIHuH',

T..nmlu

'l'o\.,t;, A, J., I)iiiiii»)M)fi Ciml ('oiii|turiy, (jliuf Hay, \ov« A-otiu,

•ToHï, Dr. HiAMt MAHKtMLL. l'n'aidrtit i.f rln- riilvir»ily ti( AlU-rtH, Kilinnn'i.L,, Mln-rti.

— Ih'lt'itul'' of ilii' l'nivfT»ity of AlUrta

*Tthki:i.1.. J. h. .Vtl ('«.nf'ilt'riiiiiiti Lift' lliiililinit. Tuniritn. I>i Irmiit' ii( tli. C'uniuliiin

lii'-ii<iiit'. 'riirotiio.

•TïHMKi I , Mri«.

*VAiigi > rrt. .). M., Hurniii <>f M h ot tW rrovirin- «if IJii«-Im'i\ IjiuIhi- lh'l<'Kiii<' uf

t|i<' Ditnirtiiii-iil ur ('iiliinixitiiciii, MincH ami l'iniicrii'H uf thr IVovîmi' nf IJuiIhi-

\'ii I. A. MtiM'ii, Mininn Kri|iiii>iT. :(HI 'l'riiii»)HjriuiMiii ItuildtiiK. Monin-iil.

\>M:h\. llcMiiK. Chi'iiiii' tl f-jiBint'vr ikiiil Mctiilliiritixi. ('n|i|K'r ClitT, Oiiturin.

•\Vai.k»:ii. Dr. T I... l'mfi-wmr of Mirunilngy. I invir»iiy i)( 'l'dnmtu. 'l'onniio. -D.l«Kiiti'

uf ihr l'illMT'-il V u( Tunitifu.

•\VAi.i.Atr, Dr. HdhkhtC., l'ruftitKuruf (l«-uli.Ry iitiil Min. riiluny, Inlvcfiily uf Miiiiiintii

\\ iiiiii|M'|c, Miinihilia.- Di t<-|tiiti' uf tlir l'iiivrrHty nf Mitniloba.

>\At>>'iv. j. ('imk., Mirliaiiii'iil Kii|titi<-tT, Ciiiimliiui MininR ^uul Kiiiiiiin' f'i>ii)|>:iiiy,

riiniuirii', Oiituriu.

\Vt.H>.T»;tt, K. h.. V tt. Itux Hil, llilniuiii.m. \n«rtii.
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\nrru\\r-hi lh:\RVK. <"liiff of tlu- Scinicr Division «f thc New York Public I.ibruiy,

H;i.-nnK.--"i-'!w' Ho.Im.ii. N.V

'Haï--;, Dr, H. T.. Kilirnr, MiniiiK ;iii(l Sricriiitir Pn-ss, 420 Markol Stn-ct, San Fniiiiisco,

Califiinii:!.- Diliiialf of Uir Amirirriii In-itiutc nf Mintii(t KnftinctT^, New York.

Hmiiu;i.i.. Dr. .1.. l'rofo-i.r nf (h'oIhkv, Yali' Iriivcri-iiv MuM-uin, New lluven, Cuimt-C-

tinit.--IVl.Kai.-ul Val.- rniv.TMly. Ni .v Uav.u.

Hahh.iw", \V. I. . l'rtif.'>'-.>r of (i('.'!.)tty, 'iriiiiiy ('.'ILur, Hariforil, C'onii.

•lU-r..M Dr I l,in(i.\. i:. rr».f.-ss..r i.f (î.nlnuv, Mrvn Mawr CullcK.-. llryii Ma«r,

l'.-nii>y!vahia. n.l.-t[!il.' i>f Ilr\ii Mawr <nll.tî.', ami .if lia- A.a.l.-iiiy ..i' Narural

S.<i.>iitrs of niilail.lphia.

MUyi.kv, \V. s., Sr.. rrof.-fwirof (i.-oli'ny, Irii\.i>ii'. nf Illinois, Irliana. llliiiol:'.— Dilr-

«al.- of lh.- Iniv.-r-iiy ..f lllin.ii-.

•liMKKH. Dr (;i nm.l, 1-l.Hi.lN.VM., < ;...|ot:i^1 . 1. S. (.;. . ilotlli al SuFv.-y, WasllillUtOH, UV

.

-Di-l<'nal.- of 'lu- ti.i\.'riiiin-iii of rlii- liiilul Stai.s of Aiia-rica iéiuI of Un- Naiional

A. ail.-iiiy of S. iu-.^. \\ii>!iii.K"m.

MîniKKV Dr CnA:;i.f> 1'., Av-isiani l'lof.^.H.r oi IL-oIm^v, Coluniljia Iniv.Tsity, N. w

York Citv. -D.I.U'al.- of Colm.il.ia 1 iiiv.'r>it v
, :n,d -f tl,.- N,.w York Acad.-ttiy

..f S.;..i..-i's. N.-w \uvl.

Iti.Min, Di. S, W., \'>\\.x StaH- Coll.'i:'-, Athos, \m\:\.

Mi\i<ï, Wiu.i^M llKinoiir. Kriira.li.-r <i.-i,.-ral. Cori- ot KTiuiTi<-.-rs, Clii.-f nf Kimim-.Ts

r, S, Arniy. 7:r. SomMi.-mi Itiiil.tiit»:, \Va>liiiij!'.'ii, D C.

•h.i«lA. Dr. N"lf\l\s l., (;,'0|.liysii-al Lahomlory. W a-liiiailon. \M\

lims\KH, Dr. .1. ('.. l'n->iil.'Til. Sianfor.l rriiv.-i>iiy. (alif..nii,i,— D.-I.-n;'!'' "f tii.-

Am.Ticati liistiiiit.- of Miiiini! Kiitfira-iT.-, N.^w Y..rk,

Mim-^K-, Ai.n<i;i. I[,.(;.-nlonisl in .-liart.-of il,,- Di%i.-i.-iu>l ili.- AK.-ka Miia-ral lî.-- v. s
r >. C-olop.-al :^inv.-v. \Vasl,iiij:i..n, D.C. Di CviTIlliL'Ilt of llll'

II l'I Sr;i Ain.

lînn^vsi , S. C. i:; VA.'liaiii:.' Plan-, N.-v\ V^rk <iiy.

Hin \ST lihMn lIlllKU. .'Olli Wali.ui Suvit. I*iiila.i.'li>liia. l'.iin>ylvaliia.— Drlctfat.' .if

!(.,- Aiu.ri.Mn Pliil..-..,,hi.-al So,.)-- IMiila.l.Jptiiii.

'\\\ I 'iKn, Dr W M.TKn H,, (l.-.iloui.a! riiiarit. liiiv-rsiiy of Cin.tniiali, liliL'l IMi-u

Av.-îm.-, Citu-iiniaii, 1»liio, D.^lip.,. of iIm- riiiv.Tsity nf Ciii.-iimal i,

•Itr-m.KH, livMiV, Sinf.' (l.-oloiiUi nf >r,.:-oiiri. liolla, Mi-Miuri.

Pi Ti.Kii. !..
(" 71 Wal! Sn.-i-i. N.-w Y.>rkCiiy.

CxMl'UKU.. MuMt- I!.. !;.-olnnisl r. s. (;...lotïi.-aI S>iiv.y. W a<loiinio.i. D.C. D.lriïal.-

nf lia- (mu. riiTo.'iil nf 1 lir liiilcd .-'taH-s of Aiiirri.'a.

Canu'uti' l.ilirar> of l'in^lniri;!!. Piiiî-lnicKli, Pi-nnsylvaiiia.

C'.MiNKV. l'KANk. Pi- i.'^M.r ..f (io..l.ij:y, D<iiison CniviTMly. (iianviU.-, nlà.i.

•Ci'-v Dr i:. ('., Pri.f.NM.r of iri>iMrii al <u-..loi[y aii.l Pala-'iiiol.iuy. riiivtr*iiy nf

Mi.liitaii. Aon Arl.-.r. Mi.-I.iuan D.'l.-ttatr .-f th.- liiiv.rsily ..f Mi.liiiian, ..f lia-

Mi.liilïaii A.-a.l.iov nf >.'a-nc.-, I,an>iin;, aiui nf ih.- Slat.- .if Mirliiuaii (Ifolntiral

:',r,.l lliolo«i<:il Siirv.-,. I.:ii,>iric.

CiminniUN, l'. ».. Pr.-f.'-M>r of (IfoL-tiv. Iinv.TMry nf Cinraiin, (.'hii'ano, ^liinni^, -

D.-!.-irat.> of llll- ( lov.Tima-m nf tlx- l'iiiii-.l Slal.'s ..f Aita-iiia, of tia- Wa^l.iliftlnn

A.-aïU'iiiy of S('ii-nits, Wastiinnioii. aaU nf i li.- C'liic;i(!o Aradi-my of Scicnc»-8. ('hican.i.

•CinMHKHi.iN. U .i.UN T.. Walk.r Mus.in.i. Iniv.-rsiiy nf Cliiiajio, Cliicaim, lll^nn^s.

CliAS.K. Il M., m: Dn-S.l ll.iililihtt. Pl.ila.i.-lpliia. IVnll^vlvalo:.. -D.l.uaU' ..f lli.-

.\ini-ri. ail Insiitul.- .if MiiiiiiK Kiiniia-iTs. New York,

Chapj.an, h. h., r. S, (;.i.l.n:i.al Siirv.-y, Wasliinulon, D.C.

-Cl-AUKi:, Dr. John M.. Dir»rt..r. X.w York Siaio (;.'nl.>iEii-al Surv.-y, Albany, N.-w York.

— Di'lt-ltati- of llif Itiiv.'ri-ilv of lia- Slal.' of New York, Alliaiiy. aial of lin- Sciciici-

Division of lia' K.iiuali..ri l').|)arim.iH of ili<< Siai.- nf N.w Ynrlc. All.;iny.
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;r:i|)liy. rnivcMily ot C'iin'iiinali,

W;i«liiuKlim, D.C—Ulualc "t Hie

Ltuii ul tlu' V. S, Onliifiical Survcy.

lîo:uil of Acri.-tiltiirc of l'.'iuisyivaiiiii.

,
K<lii.;ilioii Ilililtliiilî (St;>l.- Musc

•F>NMM»v l>r. N. M.. l'rci(™«ir or Grolwy iUiil H

Cilicinliali, ()hii>.-U.-I.Wil'' "t 11"' IriiviTsily of Clii.-iTiri»!..

•Kennbi.. Dr. C, N., G.'ol.l.ysi.al I.!.l».r,,l„ry, \V.,«liiii|<l..ii, l>f

•F.œWiTB, Dr. A.iiicw F.. Sci^ilo lliilli .<.liool. Dayton, Ol.io.

•Gll.1., Dr. A. C, 41)11 Wy.kolT Avenu.-, llluuM, X.-« York.

•Glf.w, Dr. rAlIl., Calholir rniv.r»ily, tt a.»l.iu|!lon, D C

Ooi.MiAN, Mim AoNE», Ko'n.' Vnlli'y, Iki'x Counly, Xi'w York.

•GOLUMAN, Mabcos 1., Jolui» lloi)kuw liuvrsily, llalliuion-, Muryland

.Goum-HWAIT, D«. James Walte», Pror™..r .,t G."lo«y, Darlmouth CoUu«r, ll:u,ovfr,

New Haïuiwhir .—DflcKiHt- of Durluioulli Colli-ci'.

•G..UDON, Dr, C. E,, H,.ad of ,1»- D,.|.artu„.„l of ZooloRy aud Grology, .\Ias«lchu«tts

AuriouHural Colk'Ro, Aiulii-r.<l, .\Ias«irliu9.'il>.

•G.mDuN-, Dr. CllAllEE» Hem.ï, l'rof,.s.,.or of GfoloBV and Mimralony, Uniy.-rsuy of lon-

ncjwii', Knoxvilk-, 'rt-iuicss*-!'.
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GubUVEil, Dr. K. 1>., :;i) llunlincHm la™-. Nor»i'li, louli.Tiuul,

»1Iagi-e, t)r. Aknoi.u. l . S. (ï,.olojriial >urvr;

National Ai-adnny "( S, i|. -, \Va»iii[ilttou

•H.'.t '1EH«TADT, llAlKU, K<ollOUl!<. (.l^olo|Ii^t
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Morris HuildinR. l'oltsvilli-. IVnluylvaliia.
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Hatiii, Mm l.Al'BA, 1-.>1II .\>l" St„.,.i, l'iiicaiso.

Haïes, Albbht <),, I fi Minvr Stn^i, rriiifolou, N.iv ,1.1,

•Heine, Mit* Aiua. l'rof.—or of G"ilo«y, Smitli CoII.b..

Dcli'nato ot Sniitli t'<'Ikui'.

•llKK, HKiiAIlD It., ».av,.r. l'.nnsylvania.- Dol.-Bal,. of

."^urvry Cimiiiiission of l'itm>ylvaliia, lltavrr.

•IllEI-s T. M(d>., Gi^iloiiiial DclKirluiiTI, Hliio Siai.. l'i

•H..tlllS, Dr. WlU,IAM llEIO.hl.T. l'rofr "( («olocy, ;.

Lalioratoryiif tlic l niv,.i«iiy ot Malrilai'. .\,iii Ml"

Inivt'rsitv of Mifliitïaii

•lIol.DEN, Itiiv J., |-n.f.->-or of G.olosy and Mii.rral.wy.

lilackslturK, Vimiuia. ll..|,,Sil.. nf II,.. \ irsilila loi;
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l.olDKRiiArK, Dr. G. I)., A^^iHialr l'mfisH.r of (iioliiiiv, liiivir^ilv of C;ilifi'rr]iji,

Hi-rkilc y, C»lifuri.ia,

I.rCA», Antiidnï FnANd^. Miliili)t Enninfcr, '_';{l.() \\>.itLiiiiK A\c., \V:wliin|iIini, U.C.

M.\C-KENZ11;. JmII\ 1), M;i.^.;irl|.-.wtts. Illst illllr nf TrihilMlouv. Itosroil \r;is«

Manwin, Dr. Mahsok.v. 21)10 (IoukIi Strrfl, .-^iiii Kraiici , Ciiliftiniia.

Martin-, Dr. I.wvhksck. .V^mKiali- J'rnfcw*tir nf l'h.v«in(ira|ili.v aixl (inmraliji.v. l'iiiviTsily

<'f Wis i.«iii, .'ilïi Xfirtli Hiairv .<lrici, MatiiM.ii, \\ isfoiwiii.—UclcKate of the
L'niviTcily of ^Vista)llt<iI).

MtlN, \V. W., 411 Exi-haiigf l'IaiT. Nw V<.rk Cily.

•Mk.uhili.. Dr. ClcniuiK I'khki.vs. Hcacl Ciirator i»f (ic(jl(t|ï.v. ['. S. National Miisriiin,

WiisliiiiBUiii, U.C.— Dfli-Kalc of iIh- C. S. Natâiiial Miiscuiii, of tlio George
Washington Vliivcrsity, \VaHliingt4iti, alal of ilic- Siiiitli>onian Instilutioii. Washing-
ton.

•MhllwtN, 'tr. Hkhhekt E., Gcophysical Uiboratory, Washington, D.C.

'Mii.l-KH, .\. M.. State CniviTsity, l,i\ingtoti, Kcntticky.

•MlI.I.KB lU:\.FVMi\ l.uiliiT, IVofcssiMcif Grohigv. Lilliell ItlivCTsilV, .«nutll H.'t hlilirin,

r™iisylvaiiia. -llilogali- of l,,.|iigl, rnivci-ity.

•M. .ont:. Dr. l;i.«oou S.. l'rolV.sor of G(ol.,uv ami Mi.iiialogv, School of Minoa, Slatc
C.ill.g.'. l'cinisylvania. -Dcl.-galf of l'.aiiisylvaoia .-iiat.' Collogc, Slato ( olli-gi'.

NlaI,. \\ It.l.lAM D\LTo\. 2!HI Citil.r Stirot, Sait l.akf City. Itah.

New York Stati- Miiscnnt. Kihli-atioii Itiiilding. .\lhaiiy, New York.

.NoHIil.s, lionKRT V.. .-.JUS.,. I National Uank Uuililiiig. Wilkis-llaiic. 1'. iiiisyhatiia.

•Iloii.vit;. Dr. li.A 11 , .V-sistaot l'rof,-«or of (irolouv. Il.irnarcl (ollciss L'tl Clari'ni..nt

.Vv Non ^ork City. -Di-logati- of llarnaol Coll.ilf, Cohiiohia liiiviasity.

(IsK.mv, Dr. 11. !. riT..i(li-nt of tho .\nifri.'an Mii-iii f Natural llist..rv. 77tli Slivci

and Ccniral l'ark West. New YiakCity.--D,h«at,- .if lia- I.iinuan Sisivlv of l.iaulon.

lOiiglalicl. alal of tho l'alaoontolocisrhc (losollsrlaift. Ilcrlin, Gcriiititty

•l'Aïkvnn. I.M.XAiin 11., llosicai Nianial .s.hcs.l. TIa- IViiiway. llcjslon, Ma-sarlin-. tts.

•l'AtoK. Slo^l;^, Gcohigi-I. r. S. Ginlogi.al Snr\oy, Wa-hiiigtim, U.C.

•l'AL.iciiK. Dr. C, l'rof.ssor of Min, rak.gv. llarvaril li.iv.Tsitv, Catiil.iiclii.', .Ma-a-
•h Its. -Dili.gali- of Harvard rnivrr-ity. Cainhriilg.-.

l'AIToN. llciKi. a: 11.. IV<.IVssor.if (às.loiiv, ( iolihai, Col.aado. IMcgaio of ihc Cnl(aado
Sri I of Min.'s, Colchai.

|'t;.K. riiMo.ai. K 11.. I.afavcttv Collonc Ka-i r.nii.vlvania. -D.loga f l.afaï.ltc

Coll.a., Ka-ioii.

•l'KMio aii.N, .Inos 11 . 71 Clar.ialoii .\n- , .San IVataà Calil.iri.ia.

•l'r.Miii-i;. Dr. lin nian .ïi.t.NïMn.a Fii.t.Enros, .Ir . Util llalliti lliiildtiig. l'lola(hl|.hia,

l'iMO-vIvania. Uolicair .,t il,.' \i.aiiiiii l'lol"-"iilii.'al .Soia.av, of tho Acachanv of

\atoral .s.i,.M,is nf l'iiifah l|.liia. '! llir Coiv.r-itv ..f l'iaitisvlvaiiia. l'hiladclpliia,

ainl ol tljr l'ratiklit. Iii-tlnito ot thr .siat.'ot l'otiii-ylvatiia, I'hilad<'l|>liia.

•l'ii.Ms-. (i. M.. Dirisior. Slat \ r riooiit ( l,nl..ai,-,l Sorvov. Iliirlitigi.iii. Ver t.

Il.l.aal.' "t lli,' Slat.' o( \ .-r ni ll,'..I..Kiial Sni\,v. a. al .il ihc liiiv.rsitv ..f

\,.r it. I{ijrlitigt(ai.

•l'i n. llii..l..-\loiiiiui;iigiiaTr, Can-ii. i;ir,aiC,,uiit>. \o« lork.

•l'un. I. 11-. Dr. A II, l'rofc,..or of .\liia r.ilouv. l'rjiaiinii lioi,i-ii v. IVinioion. N.»
J.i-ii -Dili'tahof l'riiMolon liiivcr-ii v.

, Il rriMoliiill Sn,,in-oN. I. \ . l'r

N.w llav.ai. C.

of l'hisii-al llisiloiiv. Yali- I ni

an -Dologat.'of Yido loiv.r.ity.

•l'ioM.B-. .~iiiM.i.i;,oloiii,ail .Mil m. Cinihridïo. Ma-,aliii-,ii-.

M'aiMiit;. I - .M . ( l.ul.igi.i. I . S. I lioInBiial Siirvy. Wasliingt IIC.

•l'iio-M.n. Dr Ciuni.i,sS.rri.fi--iirol CLiilniv. uliio Siaii- liiivar-iiy, Coliiniliii,. I H

•l'iaii n, Dr Wm. l-' , Cnivorsity. Alain. lia. -D.'li'gato of il,.' ( ànamiial Surv.y of i

lia la, Cl rsiU.aa.lof Ih Cl ol Mil.ili.a. l'i

Sllli~~!SîlS^*l^S
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•Stkknwis, l)t. JMIIN J^m». 1- r, l'rcifi™.r of 0<Hil,)i<y. Nr«- York rniviT.il y, 211

\V.*i im«l Htrii-l. Ni'W Y'iri* Ciiv - 1 >fl.'i(:il .• of tin- Nrw York Aomifiiiy i>f S<-i.'ncei4,

N.'W York.

•Stkvkn>m»n. Mii*^ M. I'

•Stevknmiv. U.. Uooiii "il. l"i<'o'in Siiht.. Uomoii, M:i.>!..hn»n«

•Stokk. llvFillT II.. l'rofiOT.rof Mininii Kimi! rinK. Iniv.T.i-v i.( lllii.oij. llol WrAV

iln-iioii Slrccl, IrltiOiii. lliiiioi-

SroKt- llM.l'ii S. (1.. Cimo.li™ Million ..ii.l IN -iiii.ii C
I

>, I.ii -I. >[

l:s.li:oii!.- l'hii--. Ni» York Cily l)rl,n;iir of llir I ImoHMl, M.li.llurmiol aii.l

.Mitiiiilf Soi^iriy of Soiilti .\lrir:i. .loliiiim.-liurn. l'iiioii ol .-tuitli .\tni':i.

•Sto1,I.1;II, .llMIs llol .,11. l'rof,-.-.or of (;,-ol„|iy :llul lliolo«y. Illioli Colkm-. Slniiol-Mllv
,

Ni'W ^ i.lk. |).l.-tflll<- of lllioll Colli-lfr. S.-ll.-II.Tl:l<iy

Si --Mv\. J>v. liTio, Miiiinix Kiidiliivr, :>-2 liioiiilway, Nfw ^ ork CiIy.

•TiliKii. Dr. SrtrilKN, IVof.-»«or of (ii-olouy. l iiiv.™iy .,t Soutli Carolili». Col l'in.

Soiitli Curoliiia. - Drl.-E.lo of ilio liiiviTMly of Soiilli laroliiiii. Coliiiiil.ia.

••|-,ll.oT Dr \li..M.x, l>iof,-,..or ..f (..oloBv. Moiiiil lloly.ikr |-ollci!r. Soull, llii.ll.y,

.\l:,-a.ll.l..l1. Ililrua f M""lll llol\..tr Coll.W, .-ioul 11 Halll.y

Tmi.i.ii, lliisk u , .-.W II .\vi I on Wavii,., Iiiiliaiia.

•r i, 1.011. s.iMi Kl,.\i.KiiKi.,lloaiiofilirS'li...lnfMiii...riiivirMiyufl'iii,l .lire. .-«!> li.l

Nalional hank Huililiim. l'ill^l'iiru. l'i,|iii-\ i\aiiia.

•Th.ik». Kl.oAB i:., :i:i-'l <>.ai..oro Sirvn. Milwuukr.-. \Vi-,oiiMM.-l>.,lri!ai„ ol il,.'

\Vi,r„ii-iii Naliiial lli.loiy Sori.iy. Mil»aiik,,o

•liiou.i», Kiui.y. Miiiiiil! làmi r, 1.' llroa.l«-ay, Siiili- 1U2T, Ni'W V<.rk Ciu

'riiwMTl.s. l'iiiaiiilK 'l'iitvIl.l.K, Ciiniior. C'oloifii-al Milwiiiii. l'iiivrrsiiy of W i-, mu.

U. I). No. 1. Maili-^Mi. \\ in<oii:,iii.

•T«KMIiin.l., Ilr. Wll.l.UM H., l'rof, --or of ll,,oloiiy and l'alxiilloloiiy, riiivc,|,iiy of

Kaii.a.-. IIIIH Voriiioiii Slri'ol, l,a»ri'iir„, Kaii»as.— Di'li'lialo ol iho G.,olo|ii.al Mirwy

of Kaii^as, l.awn-iK'i,.

r .V, Dr. .loiuv .\i.,i~r. oll.". \V,-1 'ilsl .SlriTl, .Vu-liii. T.-i-»-
-

IVI.,i! of lia-

llufail ol Kn.i, i., (i., BV aii.l Diliooloey of llir liiivorsiiy of I ,
^a-. .\ii-liii.

•ri,iiK>. Mrs.

Toi...». \V. I... Wiscoii.iii <l„oloBi.-al Survi'V. Mailisoii. Wia »iii.

•ri.lli. H, Dr. Ku«.Mio II . V. S. Uooloïi.-al Siirv.y. -.'IJI l'irsl .~no,l. WaJiiiiBloii, D.C

- -Drli'Balo of il», (i.- «irai .'odi.iy ol \Va..liiii|Iio.,. Wa^liuimon.

•IravM Dr HM.UEy..-i.,.,r.,larv aii.l l.ilirariaii of lia- Miiimsoh, lli.i..ri,al So.'i.'i;
.

-.'Wll

Carlor Vv.,111»,, Si. l'a.il. Miiilii-ola.. -D.-I.-Ea I il»' I iiivcr-iiy ol Milili.-«ila.

Miiiiaa|.olis.

•Vvs lloBN. Dr. r. H.. rr,.f, ol (;,.,,lot> aial Miiioralotv
.
Ca-.' S.l f \,,l.li.-.l

Sl'iolirr, Cli'V.'lalal. Ohio.

•V .Malins, Dr. Ti1om,«\Vmi.\s1i, I .
,s. II. .,l..i!i.al .Surviy, WiKliiiiKloii, D.C. -Dologalo

of Iho r. S. (liaïk.iïiral Siirv.'y. Wasliiiiifloii.

WAUon-, C. D.. S..,n,larv, Siiiilli-oniai. liiMiuilion, Wa>liii.Kl D.C. DvI.Bal. ol

lia- Carnoilir liWiiillioii. Wasl.iimi.ai. of lia- SiiiiiliMaiiali liialilu « a.-l,iiia

if lia, riiil.,.l Slal.,, Nali.a.al Mil-.iiiii, U ,i-liiiimon. aii.l of llio W a.-luiwloii N.'a.loiii.»

ol .S-ioiirrs. \Va.ahiii|floii.

•\\ ,\.snm iiNK. (.'iiisri II W.. I

•\V.\siii\.;to\. lli.Mtv S.. <i,,i

D.C.

nVvrsov. Dr. I'. 1... l'rof.'s.-or of 1 l,,..l..i<y. 1

Drli-nal-, of lia- Slaia (;.,ol.,|ii'al Siii

l'niv.,ri.lly ol Viriiinia, l'Iiarlolosvill,,

\Vi:tai. WaLThlt II.VRVEV, Oiajloui-t aial Mil

Wn.i), <. MlMiT. lili lir^ailwav. N-a ,rt

,.ol„i!i,al Sur-, y, «,1-liiMBloii, DC
il Lahor; a. Cariirnio liislitiilioii, \\astiiiini o

rMlyof \"iriiitii.i, Cliarlolii.-villi,, \ iri;iiiia

..I \ ir«ini.i. Cliiirlolla-villa. ami ,,f lia

làiniia-ar. f-» liroailvvay. Naw York Ciiv.
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pKlijrïT, AnKi., Avmiii, CiilliilMiriitiiir inuil'uin- mi Scrviir lir l;i<';trti- (Ir<>liiKii|ii<' ilr lik

l-'nitin-, nicli'aiiil'- Koloitm' (t, Doii^ii.

•{\il.i.Kiii>nK., .\y\s. l'j-nlr iiui i<'ti!ili' MitHTHiin- (Ir- Miiii"«. nii' SitiIm' K, l'iirif,

CaMUN » l)'.\l,MMIi\. l'iKIlIlK, l'liifi>»('lir lir ( ii''<il(r:l|>llii', l'tlîvcrsilr (|i' IllinlciUlX,

li<in)<':>ii\.

•Cahkz, Dr. l.Kti\, ('iilliihiiriid'iir iiciiiciiiiil :iii Scrvii-c ilc lu Ciirii' K>''i'l"tcii|ii<' "li- Fiaiii'i",

Mil' IliiMii'lin Is, l'iirif. IV'li'KUr ili' tti StHirtv K<''<>l<>Ki<|"<' (!•' KriiiK'*-, l'^iri-

•(\ni /. ^[^l.

CwM.i.iKii, Cmii.r.i.. .\iliriini''lriil"iir Dirrctnir «li- tti Sii-i.'lr ai yi t.- Il:mr^-I'.nir-

llrallVrl l'nlMlnK- il.- l'nhl-II-MotH.on. l'nlit-il.Moil^'Mm. MlMirl )|.-H'I -M<>->rll.'.

(.\\n X, l.nit:\, l'r..f.—.nn).-("'itlnKii-iiiiCiilU-tt"<l"' Vt-mu-v. l'W.- I>.iif.rl-lt."h.rr:iu i\,

l'uri-, l>.'1.'k[ii.''(l<i Miiii-ir-rr(lrl'ln-ini<'ii..ii|><iMi<|Ui'ri<|ii(''>ll<-K<'<)i' Kn>ii<v IVina.

C'niiirr .-i>iir:il il<-» llniiilti rrn i|r l''riuii'<', riii' (I'' riiiMoïkii'ttiii .Vi, l'ari-

C-oriiil- ,. Fnrw« ,-t Miii.'H iU- K-r .|.- M.uriii.Hi.MoM-ll.-, rur tiaiiiU-rt;, II», Niumv,

•Df . .
,

\M>iii::. Iriiirhiriir mi (nr|)« .1.- Mim--., Av.niti.- Vkn.r IIuko IJI, l'uri^

—

11, l'iinr lin Miiiinti-nMlcs TnivriiiN l'iihlii». Pari:",

m. ISK, i)r (1, l'r..fl-:.^l',lr llr (J.i.In^i.. à ITlliVIT-ilO Catlinliqlir. ll..llt.V:.r.l

\<iul>iiii t'H. Lillr.

l'Al-UtT. Kmmamki-, l'r<ifiS«*Mir à l TiilMT-iti' riir (.'luitrju :tt. lïimleaus,

Ffcviu;. 1,1 riKN, Viicii'ii liiK<''i>ii'iir l'ii rlnf iti-* Miiii-n, I l'Iucv l'owHoa, l':iriH.

•(Ikntii.. I.i't i« flMii.K, PriifiwM'iir :i ritiivcrsilr île l'arif, nu- Dt'iifi'rt-ltoclirri-au KS hi;*,

l'arir* \ .
[V'Ii'Kiir <lii Min^K'rr il<- t'hi^'inii-tjoii l'iibliqnc ri ilt-n ItiiiiiN Art», l'aria;

lie ITiiiv-'i-irr rir l'ari- .t il.- lA-MMiation l'raiii,ai-«- iHiur ravaiiiriiuiil tirs Sictin-s.

l'ariî'.

<jHA.\h»nt, ('iiiiili' A, iiK, Dr-, Mi'niltn- ilr l'Iiiî-tiiiit, nit- Ui- rriii\crsiti> IT'.i, Taris.

llAifi, r.Mii.t;, l'ri)fi'«>i'iii' à I riiiviTsiti'- lir l'ari'*, S<irlKniin', l'jirU V,

Hki(mas\, Ahthi II. I.iliraii'i-ridiri'ur, nii' il'- lu Sorhimiic li, l'ari-* \

Ib.HMANN. .h l.f:>. I.ilir;iiii-r:ililriir, riicilcla Suih.iimc (i, Taris \'.

•|,\ntnix, l>r. Ai.nihiJ. Mmilnr iU- l'itisiitiii, Tnift'SîK'iir d" Mim'Tiiltmii' an Miisôiiin

• ional (l'ilistoirr nalnivll.-, ni.' lluinlxiMt -11, l'aria \IV. -Ih'l.'tEiir ilii (iim-

vcrnemcnt K*^ii('rul «ir Ma(laKa>^i'ar. 'ranaiiarivr.

•I.MH..IX.M ,

•l.tMDTilK. I,K(>\ .Ikw Hk\.hMI\ I'H. ( i.'iKTal iL' I )ivi.-*i.ni, Iii.-*|M'ctriir des f:iinlr>. I.rli-

iii(|iii-s lir l'AMilIrii.-. TIa.v Si. Tlumiii^ .rA.|iiih l. Taris.

r.KM.iiNK. l'r Tau,. Cli.l .l.s 'IcavaiiN .Ir C-'olnitir appliqnr à VK<-n\.' nalinnalc .1rs

Miii.s. m.'. If NL-ditis :>. Taii- \1

•|,<iin. T. ('
, ria- 1 aiiiiii-l.at.iiir H. ( ir.ii.^liU'. - ! V-li''Kn.' du MiriM.t.. .!. riiisirnciiini

Tnl.li<in.- .1 .t.'> H.an^ Ari>, v\ '!. 1 riii\.Tsit.'' d.- tlr.-n..lil.'. i;r.ii.>l.i ,

Lv.iN. Max, Av.imv du li.ti!* .1*- liiniUntin' ^;i, Tari-*.

•MAH.iKiiiK, |:mmamki. dk Ail. Tr.si.lfrii .1.- la S.>.i.-ii' i£.'iiloi:i<|iir d.' Tivinc.'. iia- «li-

ri.-uni.-* 44. iVlt. Taris. -l),:,-itiir .In Minist.T.- di- l'.\itrinilrnr.', T..ri' -! de l.i

Sii'ii'li'' .Ir ti-'uniaiiliii', l'ari-

.Maiiukiuk. Mad; - 1>k.

Mkimkh.Stwi-i.a--. Ti'ilVss.iii anMiis.'iim.WiiaiV..:iaii.';i. Tiiris — lV-!.-(ïii." <iii Mii-iuni

national .ri)i>li<ir.' naiiiM'Il.-. Tans.

*.\Ii,'ilM...v, Kl .itA. Iiiiiiiii>".ir Civil .I.-m Min.s, na- dt; l'I iii\.T>il- ÎHl, Tari-

M..NrAi i..)\. Hi.Mii. n:r .tu H"<ti.T lil, Taris.

Ni. M.f>, WhNk:. Inn.'iii.iir livil .If.^ laiii.'s cl Tnifctwfir'' itt tit'-oloitip à ! l'niv.r^iti lU-

Naiiry, ru.'d.s .lardini.i- 1, Namv, I l^'lruui' de TliiMiiiiit aiinciil.- d" ITiiiv.T-iii'

d.' Saiiry

Ni.nr, Taci.. Iiiiri'ninir an (Vrr^ d- .Min.-.. Tr.>f,'SM-iir a rrniv.T-il.' d.' Nain'v, ILai .-

var.l FlaïKlrin 17. Tari- .W !.

Okiii.kut. Iïamki.. (..rn-|»>ral.tii d.- rinslîtiit. I>in-vlftir du Miis."v dlli.-,r..ir.' natmvllr

.1. i.ival, rii.'d.' lilvlaun.-'J'.l, l.avul
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r,i\ i>Mi><><^iriuN r>t iiM.uf.-*.

•H*Km, Sir Al<ii>Tl\»: K.. M Mmion S(|»;.r.
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IU«H"«M\v. J**»;)*. »*iiiiii'iHT«-, lliimilicn

lUTHUi. Dr. V A., Wi-Mfit K.r|Mr, Cn.l.iui- "1 li<|.uritn.iir. Mrlti-Ii Mutiiim iNiihir;!

Ili-i<<ry>. I Ion. S.W.

Uki.inust»;. !.. !.. A»»i-'nttt .^. rritiir> , <lr.ili.uit;il Smiiiv, HurliniitM,, rinii.r, l.n.i.l.m W
ItM.I., W, llKW »m., (In %. Il.ill^r. Mt'lk-lllltll.

•ItowM^N. Dr Mimuiir l,i-n.n. l'ri.fi"-.-r of Mpiirriili)(iy, riinvr*ity <.l Oxfnnl. Miiit.r.l.n

<'iilli'K<', «Kinril. -|)<'l<'Riiii' i>f i)ir l'tiivt-rNit V (if Oxfonl. uIkI i>{ t|i<' MirK'nilMUH'ikl

S«-n-t.\ . I,i'Piili'ii,

Mi<nii-\VM.i,i:*. U\m\. Miiiinu KiiBitn-<T. 4s MolUniI l':irW. I...ii.i..ii W
hi »!•,, KitM.HT W., lis KniiUiltim IlomI, lUillonl.

•Cu.KU.. II. M- (iniMit.-. Mtilillmow. iLlrtliU.- nf t|>.' Ilciyiil Sn.tfnih lin^ruplii. ni

S.M-»>t>, I-:ilihl»iriih...f tlMK«liiihiir|iIiGi<'i<>iii.Ml.S«irty, Jimli>r Un- Hoviil Suri.ly ni

l'Iil'iiliuruh.

•('\i>MA\. Jmii\. 1'ri.fiv.wir iif Miiiiiig:, 'lir l'iuvir-il> .
Idut.n-ii.n, llirmiiiiihtiiii

—

Drli'iciti' i>i tlif tiiiv.riiintiit uf 'rriiicliid; uf lli-' Mims I »i|Mririi.iil, l'on -it Sj'iilii,

ThiiiiLiil: iuul ..f ihc S<nilli SliifînnWiin- :iiiit U,,rHi.k-liin liiHiinnr ni Mininn Kii-

KiiK'ir». I1lriiiiiit[)i:iiii, Kimliinrl.

Cuiiii riuio, H. i; , (;.-..I.tKiciiI Siirvcv nf SrolLuiil, XI CKurUf S.|ii:,rr, l->|i»l.iir|ili.

•fnuu.i.Tov, Airniiii lii.'iii.iK. A. U.S. M.. .Vi!) Ml Muiinon IIhiiw ('liiii..WrH. Il t^mii

\-.uiri;i Sirirr. hni<lim. Diliiiiiu- nf tlii' liiiitiriitH'ii i>f Minintt ;irnl Milalluruy.

I.nmlnn.

Cl. I, (', r,. (lf.)r.Ki<:tl Surv.y u{ Sn.ilnnd. -H (it'(.r(£.' S(|imrr. Rlinhuruli,

•C.H.j;. (i A. .1 . Diririor "l l\»- Crohiui. !ii Siimy cf Inliirul :inil Diaii '•{ \ •\i\t\ in

l)i<- n..y;il Colli'Ki' >iF S'ii'Tii'i- r<.i Iniintl. |)iil>lin -|)< IikhIt of llii' Cuv* rniru iit of

Cri^tt itnt.iiii- iif ilÉi-Ci(-fil<<icii'iil Siir\<-v «r In-huul, Dublin; «l rlir l(nv;il ('•>lli'u<' ..I

,N i.iK lor li<l;>ri.l: :.ricl i>f lli.- Iti>y:il IrUh Arai)riii>, Dublin.

(.iM\iA>f'. t{. K., Sjiliil>inifl, .^iM'cr Koml, 'riiiirtu- Dilloii.

rni,-sK. Mi- K. M., C.ii.iliaiti Viillcy, Surrry.

l)vvif-. Wii.i n\i lliMiv. h y lIciriM-, GiMMlnixtinH', W. Oin(<ilniry,
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Ib.HMr-. I!. S,. Sr. Juli:iiis S,.vrri<i..k^.
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•||oi,i,.\M». >ir TiiiiMA^ Hkvmv, k <' I i: .
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Caliiii..! Bi'iik»

.- Mini..;, (iriiloniir. Cnitii

SI -l>,'it.r>li.'iir«.

Kn.MV IIMrillï. l'ri.t.-.i'iir. r,r. Il«,.ii:m.ki,.li. :i:i, M.-l.'l';'-"""'l-
,

,„,,„,„,

^"zr^kilu: .-kl.,.- M
--'«Ttiii:.:;':!""!.";: . l'iviiii'

,.,U-ic- ili' Mi«"ii- il" 'lu-''"" '""""""' '

'"'"' ''"
'

,'rV'V'T,;''l,!r'Mi, .Miiiiui.-"... B-I.W riiikiiiil- Hi-l-i'-'i'Y

,i Irvi t .;: s:*,. .„. s.™, i- i-i.ik..:ii.-. k.-!-"^';'-
.,,,^„ ,

., «,„.1,K.MAI,. ITllIl- -l- IV.I.lkiïl"- I"'""" """' "'l""-"l'"""
S.\111(M>11. \\lll.l)i;.MAIt. l'niïl>M-iM ...

Ak-^aîulrki, douvrii™»™ l-n'il

S„,îi''lc' ili* Sri.-iii'.-. ili' X'iiiw.vi.-. \iir.-i

.if„; lliin.lii'1111 " -^11"» 'I'" ""'•"" i»""'"'~' '•'-"



'! ff"*' |...l-...H„,i,|,„. N,,,,,,,,|,, 'k V ' ^""""l»'^-^ ll-M.'

;'"-'^;;;;.';^'s;.!;s:::;:;;,;ir7::-;:;t:r-:;;,,i:-:;:;;'i:;,-

.r":M::;'^r^L?;;:''^:,;:;::l:::;^'::;:r"-------
Srii,., A,,,-,-, \,k,„,,, ,, \.,l,, I

.-!-")'. M..,-v.,N
- '"'•'"• -"l"""'- l'.lrn„-i,„.ll„,.„i„„«

^ '<< iii.i.,-iri;ji;s;,,,,„,s,',;;;ri"'''''''''''
'•"-''"' "'""' > '' «-..,.

•l'iil.MArKV, 1. 1'., Ci.iM.rv,,!, iir <',i ,.h,.| ,1,, \r„ I

.,,;:ri<r!:-;l;:;^;:,;;:;:^:i;i;5:
l-nii «SI-, „,.„,]),,]•„ ,,,, '"1-

M.'iiii."' .1.. rA„„i,.. i„,,„-,,, ,, ,.-",i;L .""""'" ""i'"''" 'i •

T r.,,.. :;,s,.iv„.,,,„„„.;" ih'„, -^m™ ;:;,:,;'
j'',^;' "'• " I' "-'"...

>'-f-<v„u .„, „, ,1, r i„,,„|,-„„„ „„,,^
;

',,. 1,

"'"" "-""'i;i" ..iii.:,l..,

ilV.n-.,IO v,i |!MI I

'iiil'iiil, ,1,., .-.,,,„,,„, >, .|v„,,.,|„„r„

•Vi.i,\Ai.>Ki, Dr. « . |'r,,f|.,„.,||. ^| , ;

.! IAr;„l,,„„. ni,. ,1,., i;.;:
, s

' '.' ","""'" '"'"''""" '''" I" (in.i„l

i'vlS;:;;:;,,;:;è;.t'i,-;:E?' r'r-^-, ,,
' ' ""' ^'-' ''''isbiMiri:.

.
Si .|v„.r,li„

Soudan Britannique.
•";"""'• I- «AI.TU,, (i„v,.|-„„„.|,

l.BM'iiii" Siirl„,i. ]', (>. 11,,^ i;> Kli,
''" ^"«i"-i:B.v|.iiiiii s,i,h,i, M„i,i„i„,

l"l!ir,,l Sun,., ,,f i||„ AnbI,,-
"I 'I,.. c;,„!„t.i,.a|s„rv,-y„(

Suède.
K-Tii„M. Dr. II., IV,if,.,.„.„r ,1,. Mi,„;,,,|„.,i,. ,., m,;,,,,,,,,,, .

I

. ,.,

":'::.:!:;:':";'s,;!,::''n,±,::';r3!^r''"i'T^'i^^
s klii.lin

"' "'"'"'" Si„-,l,, .<i„,.k

il- S k-

i,T.il,'. ,1,.

,'". I.,iiit\r Kr.wini, T,it,.i„,ii lii.|„,
'" •'" '''">>" UN- .'....l".«. Sl„,.ki;„l,

.Mil raliiii, iv.i,'.,.,,,-. ,1,. I,.

I.,,,.,.„, V. l.:,„K W., Ili„.,.„.„r ,1,. k, |li|,|i,„|.;,|„„ r,„„k, .s„„k|,„|,„
''•: '"'•" '" '• iv..f.—i.. <;,v.i,..i, s,,,., |^ .. „„,„„

s::;;:kl!:L':i;;^,:.:s::^;';::s:;;^;,',^;r-'r ';^U:. ';:!:!:,,,,

Il.->n..:.„;. l)r,.WK, lV„f,~,. ,r 1,

': '
' ;. '

l-''"l'' l'"lv.-l.n„„„., .S„..k|,„|„,.

'

-;-;,y" ;;;-- I;"T;...,„.,M:,. ,„„.,||,:„ .k,,;,. .ut,,,,-,..,. „t„„|..

It,,.^.,- \- <. , , . .

" JM ti i [i.-.ii:!.

.<T,.|n„t,-. >,Tvi,r » „i, ,1,. S,„-.,|,.. .k,„„|,^ .,^,.
lii-ntuf BioI,)Bi,,i,i. ,,| „,„„-,r„|„Bi,,,„. ,1,. ri „iv,.,.-j|,-. ,1,. I ,|,„| , „„,!
'""vNss„N-. K.1,11. l.-„K,„„K, I„s,-.„i,,„r ,1,..- Mi,,,., 11,,,,,,,,,,,;.,'

'
nTvVr' 1)^ p" "";^ '''"'""""' ''"'""'"^ ''' '"''"" '"'-I'"'- ". («"'l.-r.';m.s>h.. Dr. l',:,,,., r)rii,iK„s, M„i,r,, ,],. c,,,,,,-,.,,,,,.,,, ...... ,., , 7, .

-^ """f-



SK.'n*,l!rrr!i":H>'"'i «,1 k, m.!.....!,. ^..«1^. .-;.n ,.. .n,.,!.

l).l,'.B.I.l .!. I:. Si.i.'l.- .!. I ""Ur:. » 1 1 .llUT-H.-. 1 p*.!:..

rîiiv,T.ii,--.l.-«."kli"llii. llr.iiMiiiiBBa'iWi nv.<hi,l,l,.Jiri.

\V,.r,:„.,,ki.. Dr. A.
ll.i;.-l"«H..>,T>i.,>ï.-,.ln«i,,u.-.l.>S,.,-,l,.>i.«M...li"

Suis».

\i„.vM.. Ilr Kmm.k. I'r..f.--m.l,.i;.ul„m..àllim.r-ii.-. N....I.I1I.I

1.,,.,,.,,, \««,s. lT,.f. ,r:,n.,iv,,-i...lN. !, 11™. li.M,,

|„„„ K„,^s-.lu,..<. M. Ilr 1I,:,SK„ „, IMv:, , .m d-r 1 n.v.T-m,, /...n,l,, K:„.M. i,

11, /..iiiil, T

C'iiuv Ilr Am.kk, -X^'ii"'"!" M.''!-'-''''"'"'"'
,. ,,„

;,:::;, ,
<, i... it.*»-.. ^ n- .-ii.^ ,i,. .;.™.>., n,,,,,., ,1,- <»..„ r....( «,.„.,..

l.„, Tnr'j'vKnl! I'r„(,-..,r fi ri;.-l,. ,,nl, h.,.|mi.r„. IV.l.W-.l,-. Zuri.^l,,

ili.lliKSMVN^. Dr iLiii. H. l'i..lV"i.,ir rill,-.ir:i,-.. :;l, Ziin.'l.

,.,„„„., Mu „,.:., 1V.( .., ^ IT„i>,.,-.,.^ V.ll:, .1.- IV:,!,,.-, .W,.,,,,,. N-r,.,»,,. I.:.u-

llnll'iTll.- Il i...ll-. l'i"'--"' 'l''- '^"-"«''l'I'i" "'"I l'-l-'""""l"«"'' Ki.l«...«..»i.,-1..'

'•IVcl.ni-rlir ll".'ll-rliul.-, I' H ll.i vrr-it ;il
,

Zfmi'll.

S „ v,>,.T 1), 11 >-, 1T"( ur ,1,. ll,-..,l...i.- :. VC'* l'..l,v.rl..n„u,. IV.I.ral- H l mv.r..,.,,

,l,.Zuiiili \.illa«lrii".' 1». Ziiri'li Vil.

S, „»,„„. l).'. l'>.".. ..r.l-...li..l„.r -,.(.. \-< Mi.wn.l,.«i,. .,,,.1 i;."!...-"-.
1
mv,T-,.:..

|{;,-.l. Miliisn-rplit/. r. 7. lliiMi

Terre Neuve

•ii,.w,.,.v. i'.. i)i"--.- "!n„.,;,..,i„.i,.,i S,„.v,.ynt N,.wr„u,„ll,„,I.S,. J„1,„V-

1),.1,.ï:,1,. .,( Uiv (lov^-ralir-iil "t N,.rfn,ii,.ll:i.«l. M Uhu H

Turquie.

•11„ M mu. l'l> l'ri.l.-rur (1,. Sci.im-» Xaliiivll.-. C.lliw l'r.Xcla.il Syrivri. H.-y-

\..',,ill'.. Syri.-'' il.-l.-IIii.' .1" CV.lliw l'n.loslalll Syrùl..

Union Sud-Africaine.

„y,.,.. .Mn„, ,. 1.., Mi.." n. p:......... (-„l„«i,...l S.,rv..y Olti,.,. l-n..,^b. Tra..->a:,L

.M .. „ Dr l.|>«»i,'. r....Mv» (;,.„l„«i.alSurv.v..t Simili .Un.a, ll....m ,. N.» 1.'"

,
;' i,i;nm:..'..«. T.a;,.vaal.-l)..l..Ba,. ..I 11..- G,..,l<.«i.-..l S,„v,.y .t .So.l.l.

Mri,'., 'l'n.|„ri,., a.,.l of .1»' i;....I..Bi.al S".:i,.ly ..( S.mll, .Mri..., Jol,.,MM™bii.-«.

N-KTTIH.,-.. .-iT.vNI.Kï. \.r,.,.„i.,B i;>.a,'.s. l.il..i..'<l. V,T,...„i„«. Tra.,»v,..,l.

;.S.,..n,. l-:i.wy,m li.:v..K»s. M:...a«..- "t "....il-rB Minerai. I).v..l.,pi..™i <..,„pa..y

l.i,„il...l, l!.«.il«TB. vi.i W:.r...l.a.l... -r.-;...»-..:.!.

Uruguay.

M..w.ili' lli»l"ria Na.il.:.!. M"...i'vi(lc'.



MKMIIKI-.S

;;ri.,.,.,<(ri.hh,l.. .Vll.-rnan.l-.
A n,,,u

0(-<-Hi,.r,t;,|,.,l,iSi,U,

AM.iiiiiiiric ,,,

\«-'r:,i„.

•Viii'i'li.-noiiKrir..

"'Ilti<|i|f.

.

Js

riri--.il

HiliKttrif

"

( 'Ullltlit.
.

Chili .

Cliiii,.

J.-l 1
1

(ii.-.l'llr

Ditri. iiiitrk

Kiïyi.i,.

1

K'»-li.i.,rA.,„™|,„:,,,; 7

(;n:ir,.rri;il,'.

f'uy.'iir Viiuhii,,.

Il- ll,i,;,„ ,„,
II'- '1" la Triiiir,-.

1

. , 1

1

-V
!)

1

II.'- I'l.ili|,|,i,i,.,,'

Iricl., \,.,.rlai„lai„,,
'

lli'lo-CliiiN-

llali,.. . . .

J.'l».n

M:ili<l''liiiiirii-.

1

1

M'AillU...
,

.\"Mv.n,.-z,;].,i.ci,.

lV"-H:i."

IVriin

;i

1

l'orniKal-.
, ,

llli„il,-.siii....

H"iiiiiulii,. ...
1

Ilil-i.-...

4» 17

l'Tn- Xciivr
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II

luiIlM, ...

;':'" .:.::::
1 ruurj Siid-Afriraim.. ..

'"niKuay

Total
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1
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1

!«l

1

1
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.11.
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1 1. :i.v

1 1. ^).-, :i,i.
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1 it 4M.V
).•>
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1 IH 4:.,
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:.'l 1)1.
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«1
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Ll* (i:l.
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;'.";:;i:;r.'*''.''™'"'"r.i.Mi™«i,
1- mimi- diîl^gué, rixlui,:lant ainsi i-v lofai.

m.5l.luiio,i,dt.diff,;reiii,|,ay,,
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PROGRAMME DU CONGRÈS.
DOOlitm iMiioii Toiomo T

Marcrtdi 6 Août.

*''• ''" "•" """" I. ."Iir.-,l„,„„
ri.iili., .,ir liji

l< «OUT lui

!"'• « Il iiivvr-il,'.
'""I". -nr 1,„M„„,„„ ,|„ ,.

, ,
I

;:
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,

,

' \''

r...
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'"I'- «lu IMIlIlll. ||,-.„||i ,,., ,. .

'

iMiv.rtuiv „,-,„-„,|,. ,|„ ,.,,,,_ ^
"•'<l'<-<' N" .;iii s„„ ..

,11 ,1 ^
'"''
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' —
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'•'l'v '•<v.(i..
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,

, .

-...='^:::;:M;;;;^i:::;;:r,,:---'-^
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' il.',

IDan» ,,.flç rf„„i„„ n„:,»lil,mm,., I,. C,,,,,,-!! „, ,,
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,,''---*,k™'i:: J^;;îl;;;::

1 ...ihr, , ,i,. |1„„,„. ,|„ {,„
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|',,r.iiil.., .1 \mr M. ! I'n--i.l.iil II \. Iiimnkii.

hi .! rt hivt-r-ilt' lit- 'rnniril"

M llM/K, Alic'ii'ii iirr.i.lnl. |ir..M..i'. .h-iiilc

iiri 'll-niiit- i\v rintih-llttirr

M ll\ik-tii"« .l.'liitiir ilii l...in.riiiiiiiiil r">ul .!.

SiiicU '1 r. |irr-inl:iiii I.- i.ltiiiir- ilii M. I "iiBri-. ilr|

,1- hiri.'iKiiK

M. h k, ;iil\ li'il tl plii'*' 'lu S.*rrrt;ilri> m'iuTuI

.lu XIr ( ciriaiV-, iiiiii ' Ijl ("iiii'i'-iiHiii ilii IVin'ikii .lu

CiiUKrc- Il lu -iiiirili 1 :'l luplinihullMU .1. rii>.4Mll>ln'.

M. .\l.»\l~. IV-i.l.hl 'In Mi' < "Tiun''». '"'il|H' !'

fuiit'uil .!' I;i rn-i'l'ii"' '< iipiliiiriir uni' alli'niIi'Hi

M. hli"' K. Sc'Tt'tjiirf m'-iirriil. iiiit l'umiiirrf !'-

surt'.- pn'-|niriit"ir'- |'ri«i-. pur If t'iniiti'- fv'-tiilit'.

1.11 ri.'uni|ilii''. rii, r,Ml Itr^mirri» ../ H T."/./,

'-1 pr.VriiliT iiil r.iimiv» par ]< Snrrtiiiri' ui'mi't.h

;(!,, ,i„ „,ir. Sr tt.'iirral.'. S'ij. iN". I. I..- ri-»"nir''- Ii"imIIit.s

Mi'.M.lial'-. iSiilli- (If. funillrv .Mili''- S" -Vf'.

PIVKIUl»»:MKN'ls.

l-i;li, .lu -.lir. I.'' 1 il.' .1.- lia - 'l.' r..r..i.l.i .illr.' un llii- .laii- I''

.air.-.l.' Iliiiv. -11.', .fjlilli.- S" l':li.

sli. .lu -.'il M. Kmmvviki. iik Maiii.kkik. An.'i.'ii pn''«i.li'iil .1.' la

S.i. i.'l.' u.'..l..ni.|u.' .!. Fran.T, fiiil "n ifi'-ri'n.i' |i.ipillair.>

-iir la ( "art.' K.''..l..ui.iii'' .lu ni.iii.l.'.

Vendredi 8 Août.

Il:i. (Iriiu-l'X .'1 !laiiiilt..ii. il'iiii.ipal.aii.'iil pali'.iiil..l.«i.|U.'.J

1! III. Ma.l.'.'. il'n'.aliil.ri.ii.i

*i.\M h;-- >. ir.Min.ilKs.

!lli. .1.1 i.ialin. S,';ui..' .lu I mi-.il. 'Sali.' H. ..lili.-.' N" 'J)). I

!l.:(llli. .lu iimliM. Ui'ulii.'M .1.- 1,. I i..i.,ii .lu l'ii.v Sp,'ii.liar.ilT,

iSall.'tiT, .'.lili.v N° -';), i

UMliii.iii .!' la ( "iuiiiis..i..M li.«l|- la cr('iHi..M .l'iui.'

H. vu.' inl.riiali..ii:ii.- .Ii' gi'.il.'Ki'-. pal.'.int.'l.il!i'' il

p.''lr.iKraplii.'.

Hi'imi.m .1.- la ( '. i-"i.in .1'' lu ' l'ala'.ml.il.'i!iii

tiiiviT«ali-." iSall'' l.-"i. .'.lili.v N° -'!.'

ll.a .l.wripti.Jii .I<- .'\.-ili-.ioiis **' trijuv.^ ail .-liapitrc "Ex.>.ir«i..rirt .lu C.JnKrt'H.
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70 PHO(îH.\MMK l>r ((iNdL

IIIVKKIISSKMKNTS.

!),;««,. ,lu nmli» Lu vill,. ,!, Tomnt,. ra-t ,1,.» uutonu.bil..» à la .11»-

,t 2.1'I)I,. du «>ir. l-usili,.» .1rs ,'n,wr,.ssist..s ,Hmr v,«,t,T 1™ ,l.fI6r,.nls

liciints intrri'ssiints lif lu villi'.

1 301, ,lu soir. 1.,. Cnni..-. cU's ,lanu.s ,W Toronto oftr.- u,> "Im.rir

aux ,lu,„..s ..o„„r,.ssis,..s ,lu,.s l,.s "suLm, .1. l'omt.ur.

ail.- oui'st a.'s .-.lifi.rs .lu l'urU-.u.>nt. (E.l.fi™ N 2«)

4-(il, .lu s.,ir. !.. ('.."it.' .l.'s aa..u.s ,!. T<'ro,,U, ..ITr,. u» tM .lans U-

nirr.- il.' ITniv.Tsitc. (f..lili.-.' N° M»

S&medi 9 Août.

exc-i:rsi.)Ns.

n ô. M..ruiu.'S au n„..l .1.. T,m>nl.,. tl'léistoc.n,-.l

n S l.a..s M..sl<.,ku. (b:x..,.rsi.,n d.- lia cl.' «.".u.no permettant, aux

„„ ,.,l,rcs .lu l-.mRrès dv I)ass..r la j.nim.'i- lUl .lui.un.'l».

sur l.-s lars.l

SKAS.'KS SflKNTIKLgfKS.

i-amv .lu f.)nsial. (Sali.' l(i, .'ilifi.'.' N° 23.)

gC.néruU.. Sui.'tN°7. " Li^s carai-ll'risti.iui-s

les particularités .le

lie la p.)rtt'i' «lu

systènu's

..)h. .lu l'Uitin. î

lOli. .lu mutin. Séunc ..

pliysi.iu.'s ili's mors pali'oz.iuiu.

li.ur faun.'. .onsiddms au iioint il.' v."-

rct..ur .l.'s nuTS dans lY>tal>liss.>incnt tl

ll).4.ih

i-é..l.i)!i.iu"s. (t:.iifi.'.'N°:«-'
, , „ ,

1. r. V. Cii.imukklis. The shrlf-xem iif the l'itlmzitic

,m,l Unir rehlioii^ t» ilmslwphim nnil lime ,lm»io>iH.

2. C.vslAV Stein.m.\xx. Die iinlmiznisclien Merrr m

Siidnmerihi.

;î. Ch.^ki.Es s, u, .iikkt. The Mimitatum of »» <;.-

t,„jie ,)fn.)./.<. illwlmlril l'!l Ihe imle.^jemiriiphu «f Sorlh

Amerien. .,

4 F FUK. II. The l'iilcrmoiex .>/ Ihe HmiUid railmij.

5. Ol,.*K H.iLTBP.MlL. On Ihe (M Red SnmMmie "eries

iif Hiirlhu-eslrni Si>iUbeiijen

.lu mutin. S.'un.-.' .1.' 1:

.diliiv N" 23.)

1. Tn. I).Mil.m..iM. The amjli- iif «heur.

2 K Il.iwK. LaiuMiile» miil the «inkiiuj ../ ijmiii

spé.-iul.'. 'r.'ctoni.pl.'. (Sali.-

aboie ininex.

3. n. M.Ddn.^li). Eienmlinii dcfonimliom.

4. E. (). HoVF.v, Siile nn laiidMidei.
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2.3OI1. ,lu
'11' la S,.,.ti„„ I. rmmmm,at\,m. divers..,
'•""""•"lU.. H ..hi„,i,|,„..

(S,.ll,. s, ,Vim,.e

'ir. t'hmn'

( k'oliiKii' (1

N-... 2:j.l

* ' HAHLKs ^. ( îori n TA,.

imam.sl.mrH „„ (/,. .l,„,r,raH amiiiinl.
'

" "'-'»/« !^ Z:";:::i,;!,
"'"""-"'""'"" -"'">-•"'.

i-mx. ,1„ „„ir. s™,,,..,. ,1,. |„ s,.,,i„„ 2. Sui,., \" - , ,

K. <•. fu.„ „. 7-*,. 0„/,„„,„„.,,,„,,,„ ,„„„„,

/Vn, ft„,V/,^, ;::'"*'"" •""' '* ' '"AMB.HUN,""1111/ »; ; almzmc iiriii/ni,,- ;„,„.,.„„.„(,

r>HKlir]SSKMK\T.s.

*li. liu M)ir. M. ,.t jrni,.. |)4n„ . I),-v, ,

--':::;r::;*;;;;;::-;: -/--.".n .....la,,.,..
">. iimKnssistf.s p„„r v.sitiT les ,|iff/.r,.„,»

"'» i"lcT...«sants ,1,. la vill...

'nmnni.

Lundi 11 Août.

EXCrKSlDVs.

" " •'"""' l|"-i"<-ipal,„.,.n, ,.l,-.i.„„.,-,,„.|.

SKASCK» SIlKXTIPHjLK».

'"' ''""""'
'^ôa„<.,.,luc„„s,,i|. (Sali,. l,i, ,,|i, S'Zi.)

Propositions
i.t ranncirts ,l„ /'

na.i„„al..s. Après .•«,, '
"";'"->'- mu.-

«P-Vial,. a li,.,; ,|aas lu, """f
""' "" """''
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1. Haileï WiLLis, The forly-firut paralM «urrfi/ oj

Argrniinn.

2. L. MlUH. Vlirr ilir l'hlstizilàl îles Sleinmlze» uiid

ikre Abhâtiginheil nm ilir Timiiiratur.

3. P. (JlENKCl.. "n <i "'" '"•" "/ iifplldine riicks In

Suvilett.

2.3011. (lu suir. SéaniT de la Scclicm I. Suji't N" 3. L'influi'nce

(le la profomlfur sur la nature des nisniicnt» uu-.aMifèrc»

rt nintrilintions diviTscs. (Salle ». édifiée' N° 23.)

1. J. F. Kkmp. Thr Infliiriicc i;f ileplh on Ihr charnckr

(»/ tnetaUiJerouK ikfM'till".

2. P. J. Khi BiH. l'rimtirr luid sekundâre Erze iinlrr

Umndercr HerlicktlcMiaunij lUr <!d" iinil der Scliirrr-

tnetattreichen Knc
3. W. H. Kmmons, The mitierid cumpoKilInu itf pritiiary

lire a» (i jnelor ddermining the rerliml range of mitai» de-

pdsiU'd by aecondary prvcesHes.

4. !.. !.. Fekmor. On Ihr fiirmalim in depth oJ olidizid

oreK and «)/ .sm»nrfnri/ time.^U>nef.

5. Paul R. Fa.\n-in<:. A ciinlTilmlwn In the melallmjcmj

iij the Philippine I.-'ttnidf.

(>. Mauolm Mailahkn. The peni»tence iif orc in

deplh.

2.30h. du soir. Séanre de la Seeticin 2. fommmiieatlons diverses.

1. Paul Bertkand, Élude du stipe de VAsleroptenu

norehoraeeni^ifi.

2. PlEHRF, Pkuvost. Im faune continentale du terrain

Iwnilt'r du nurd de la Fmnee; son uHliMtion Mruti-

^raphique.

3. E. T. Mellor. (hi the moile of déposition of the

auriferous comilomerote of the Wltu-aterwand.

4. A. E. i)AV. The âge of thi Sublon sandstoni.

.'). Charles H. Keïes. Certain fentures of eolic ijrad-

llon.

(). ,1. T. B. Ives. Ceologieal rortographii.

21i. du siiir. Séanee spéeiali' (suite). (Édifiée X" 35.)

1. M. S. Maso and Warren D. Smith. The rrlotions

of stismic dl»turbo)iees in the Philippines (« géologie struc-

ture,

2. H. Keidel, l'ber den Anleil der quartâren Klima-

schwankunijen und der Cestultimj der Otierflachr </r.<

(kbirges Im Troekengeblel der mittirren und nôrdlichm

argentinisehen A nden.

3. W. Paulcke. rfifi- tektonische etperimente.
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« s. A. Pa|.ava«li,„-, Linm ,1e AW»,.

diveutisbements.

point» ,«(Pressants ,1,. la vill,.

'"niruil»

<l.'s oasis cataract,.» .

" """"''<'" 'W.s.Tt,

Jorunto, ,.„ I |,onn,.urilu (.'angrè».

Mardi 12 Août.

EXll RSKIXN,

B 1. Xianara.

Mercredi 13 Août.

EXClHsiii.V.s.

SÉA\( E» M'IENTItigiES
9I..du„,a,i„. Séance,lu Con.-:,. ,Sall.. ,«, é.lifi..,. X" .3

,
'Oh. du matin. Séan,.,.

k,,,,.,,,,,. ^, .

,, v„ , ,
, . .

1- J. J. .^EnKHHcii.M, Dijfni,,! Iiw,, „f ;v , 1

tincoiiformilies
J"""t '!//i,.s »/ /'rr-( ninl,ri,in
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;i. .IniiN HiiKNK, The Pre-Camhriitn se'iimcutitrieH

bettirm the Moine thrust and Ihe eaiitern ïutrder (»/ thr Sadlinh

Highhnih.

1. ,1. ,). SKiiKiiHoLM, On rfjiiiiml {imtiilhntinn (or

aiwtfXi").

). W. S. Haylky. The l're-Camhriati ."f'Umnitnry

rocks In thi' highhiiih of Seir Jerney.

'i. (i, K. Ma'imikw. Cambrian ami l*rr-('iiinhriiin in

the nunitiim fm rince/' of Canutia.

7. C. K. Lki'IH, The relation)* of the filnne oj iincon-

formiUj nt the lum- oj the Cambrian to terreslrinî déposition

in laie l're-Camhrinn tinte.

lOli. (lu niatin. Section 3. Séance spéciale ptjnr U Ifcturc des

urticlis non cm'on" parvenus les jours préeédents.

1. N. (). HoLsT. he commencement et la fin île la périnde

glaciaire.

2. \\. VON' LnziNSKi, Cher erdgesrhichtliche Kalte-

pertixien.

:i. H. I-. Faihchild. Xeu- Yitrk titnte under the Lah-

radortnn ice-sherl.

4. Warhfa- l'pHAM. Fieldx of mitfiow of the Sorth

Atutrican ic€-»heel.

ô. ,1. li. TvmtKLL. The Pntrician glacier soiith of

Htuhon bay.

2.301i. (lu Hoir. Séance générale. Sujet N" 5. Les Kulxlivisions. la

corrélation et la terininolonie du précambrien.

1. A. Strauan. The nubdiriaionK and correlatioti of

the f*re-('ambrinn rockx of the Hritiith Islei^.

2. .\ndkkw (". Lawson, a i^tandard Kcale for the

Pre-Cambrian rocks of Xorth America.

3. .1. J. Skdkuholm. Some proposah conciriiing the

ti . ininologij of the Pre-Cambrian.

4. Sir T. H. Holland. The Archœan and Purana

pn"</'.s of penin-^ular India.

ô. E. ViiF.nF.NBl'iui. Xote on the nomenclature and

classification of the Pre-Cambrian Systems of India.

6. A. r. C'oLKMAN. The Sudhury séries and ils bearing

on Pre-Cambrian rlaxsificalion.

7. ('. K. I-KITH. Pre-Cambrian cxïrrelation from a

Lakc Supe^ior slnndpoint.

8. W. H. CoLLiNs. A cla.'<sification of the Pre-Cambrian

formations in the région east of Lake Superifrr.

D. ,1. l")Ki'itAT, The geology of Indo-China and

Uonan.
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SÉANCES SClEXTJFImES.

"''•''"'""''" ^™"<-i" (»....!,.
(s,.ii,. „, ,v,ifi,.,. :,„.,,

,

101,. du n,a,i,. Sé„^.,. „,„,,, „„„^ ^^^^ ^,.^._^^
lil .\II,. Cession. (EdJHr-i. \" i-, ,

' ' "otui, d,.

DIVEKTtssEMEXTS.

tli. du soir. Asscmi)!,',. <ii- ,i,. iw- . , ,

4.30,,. du s„ir^ r,, ..,,,,„„ „,„^.., „^, „,^,_,_. ^,_^ ,,^_^

par Ii.s BonviTni'urs d,. l'univiT^it,; ,l t
""K^'s.

™rr.d,.|'u„iv,.rsi,0. (Édlli'xô'ïi.f
''™""' '"- '^
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Séance» il» Conseil

Séances générales

Séances de sections

Commissions

Propositions .

Pnl.licution ilistribuées

Fêtes . .

(pp. 77-il2).

. (pp. lW-121).

(l)p. 122-120).

. (pp. 127-152).

(pp. 15:i-lH0).

. (pp. 1U1-I(>2).

(pp. 103-108).
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I'IIKMir:HK sKanck.
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Iji priiniiTi. ^-Mu;- ilu (oii*..il «,. .

v™e étai,.„i |,r,-s,.„i,:
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Kv.x». w. K kkk,.,k„. k,, ;^:t V I

:"'" " " "•— ^'- «•
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.\I„.,.K„. ,i. A. F. Mn.Kv" "t, rt

,'"" '''"' •"''-^">' «• <>
SiKivMAVN. H. W. SriLLK, l'%r Tfhmi.» i;-"f T " '*""' '"''"

v™u''a;ur:;„!;:;::''''';:i;
i:;:;;;'t,;f^rT""-'"' ™ '™"^- '^ '--
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-r .„„„o„ „„ M, S.™ „„„„,, „„ ,, ,,;::-;,,, ,^^ ^^ _^^^^^^^^

.^'- |"'<i''-r<'lair(. Ki!,„TO|. ,.„ ral,s,.„n. do V r < i,
gênerai du Xlc Congre» soi.., .., •, ,:„„„ i

• ,

^•^"^«"N S-iTotair,.

'-- '^ p-itio,,';,,, „„
:

;.;;:';:;'x;;r;™t';!:'"'"
'" ""''"• ^•"^'"

nrnKAr.

Ancien immlenl: Hotrat Emil Tikt/k
Frrmieiil: Dr. F. D, Abams
.Se«-^to,Ve j.v,<Va/,/ r,-,,,,,-,,,-; li. W. H„,„ k
I ice-im.v(U'iilx:

Allemiiiine: Huhard Heck \nBtn lu-,, . f
Kk..s,„, AL,mK™T p'-Jk

"-",.";"• *"" ^''"^'"- J- !'

MAN. H. W. St,l,.k.
' H..t„,.l™, (I.stavSt,™-

.lr!/,7l(|«,.- Ha.NS KEllJfX.
Ai,»fr„/,>: K. C, lYAvFonr,

liclgujue: Ahmam; Uk.meh.
Bulgarie: I.azar \'axkow
r-..*,.- CHARLK^rAMSKL,, D. B. DoWL.XT,, f, f. M,„„,,.



78 >ltO( »>-VKIlHArX,

Chili: Khnwt M.vikh.

Ihiminurk: (I. H. limitiEl-l). Vhti'h .Mai>nKN.

fliUjt'U-: W. F. Hi MK.

K/iiiimm : A<iiKTi\ Mahin v Hkhikan dk Lis.

^Juls-l'ui» irAtiuritiut : A. 11. Hrooks, ,1. ( , Mkannk», T, C <ha.m-

HKU1.IN, W, H. CtAHK. W'IIITMAS ( HOKS. H. A. PALY. .IaMKH

DdlOLArt, AhMiU» IIaiM K, .1. F. KkMI», a. ('. I-AWWIN. ('. K.

I.KlTIt. WM.HKMAIt I.INDdUKN. (hAIILKS SciIlTHKKT, (1. H. SMITII,

|)a\ ii> WmrK.
Finun : ( 'iiaiu.ks HAiiitciis. A. Hiikpt, Km.mam'KI. nu MAHciKuiK.

V. M. Tkhmikr,

(!ra>iili-lîntiiiiti4 : (I. .' .1. ( "ni-K. Ai.niKJ> IIahkkh, Sir '1'. II. Iloi.-

LANU. .lliHN H(»KN<.. Sir HkNKV MiKllS, Al itltKY StKAMAN.

(iricf: T. (!. Skih imkis.

<iiiitiii-Hi-itiiniiiifin : ,1, H. Hahhismn.

//)*/(. L. !.. FKUMnK.

htih'lhim: .!. Dki-hat.

ÎUiUi: Lniii MAi.nAni, (Aiao ok Stkkani.

Jtiftim: KiNosiKF, Imh Vf:. Shki sikk KÎmx .

Miitiiujiisfar: Ai.mKn I,a< mnx.

Mixiiim: TKdiHtun Ki.hhks, II/kui it^i. OhdhSkz.

S'>nii}t: Ol.AK Ildl.TKIlMH,.

l'aHM-Ho'^: (1. A. F. M' ' mihaakk.

Kiiifiln liii'"'f: (a Uiw^it : F. I.c)KwiNsu\-l.t>slN(i.

Tm. Ts< ItKltNVsrilKW, w. VkunaIisKY.

Il,) Finhiui.: .I..I, •KDKItnnr.M.

Si'lliloii: (J. W. (IliAlillAM.

Sin'ih-: Hkuïk Hacksthmm. H. S. A. Sjc'hihkn.

r* m-X( .1. p. Hnwi.KY.

Tunipiic: Pai L Wkiss.

I.c Sccrf'tnin' pt'm'nil lit le |mifïraliiiiic du jimr et iiroposc la foi

(l'un fiHiiitf' pfHir l'tiil'lir «les pro^raiiiiiK (|iuiti<li( ( 'ctlc prtipnsitiuTi est

approuvée

ÏIiMK. Sri

tt le nniiit('' suivant est inniimé'. MM. B.Xck.stiujm. Bhihk,

'l>;n.\iiKH.

Secri'tîiire ferlerai lit la liste (pi présideuts des divers»

Sujet No
' tifitpies

ssourees liouillères luoiidialei Tu. TSCUKH

Sujet X<K 2. Ditlemieiation dans les iuap;n;as innés: HF.UiK Maik-

Sujet No. ;i. L'iuHuence de la profondeur sur la nature des fïisenr'iits

métallifères: (I. O. Smith.
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HJ rhiK y-'\ KHHM'X.

lit ux rt ifriM- n'iiviiK pu vin- pri-i' iii mn-i.IrnititKi Miii>. li--

Iti'-tilitiiut • liiliii-. ii"iir<''- t|ii'il« «tini ilr l'iipiiiii ilii ( iiiiivt'riii'iiirni,

r-|NTint rmiM'iiK or <|i(i> li- rnri-<tl \iin.lrn I-h n ittr.- Imj- tnii--

iiii ilrt- Iriir iiivitiiiii'ii l't l'h^x-tnl'li')- iri'i:i-riil>' du < '••iiKn'- > u l'appiix-

tiiii •I'mii ti\i< riivnrttlili'.

.M. S^ III |»'ii|K.>i', tip|iii><' pur M Sii(\M\\, mu- rinxiriinnii ilr lu \\*\-

Itilplr -<ltl ;il'l't ptl'l'.

M. Kkimm. lit iirii' invititliiiii t|i' M. Kmiuji », llKtiMiriK, Dirutiiir

f ii'iit'Tiil dr- M III'-, i|r Iti (H'filnjïif it lit' rHylniIouii' [Minr tjiii' lu t(iiiitiir/iit'mi-

rt'iiiiiitii lin ( iiiiurr- -oit tt'iiii ijiiii- Iti l{i'-pitl>U<|ii<' ,VrKi'iiiiiif 1 1 iiiili(|iii' Ic^

ii\iiiiiii«i-. -ririiiiti<|it< " iriiiic n'imii'ii iju (mum*» in ni intln'il. iivif h-,

i iilrn -i-iuiic- lAcur-iMii- ipif l'ArinniJni- p» iii oflrir ntix (i<''"l"UUi- ili' imiiis

>'|n'i'inlit<*-'.

M. M MKii iippnii- l'iiiv iiiitinii • i iuiiH>iin> i|iii' !• ( iitiiviTiHiix-nt ilu < liiti

n'fii lÉViiit pu- m ri.itiiiÉi—Hiiii', ('t-.! polir ititi- nii-nii -nili-iniiil tni'il n'y

iiviiil pii<- partiripr. Il -ait pirt iitiniiiiriit <|ii<' !•- < iniivt-riH'iiiriit du (
'liili

frriiit tU- -nii mituN pour induirr le futui » niiKn'- à ne pa- -'urrr-ItT «riilt'in.iii

ù la froiititTr Arui'iitinr-( 1, nais à Iravrrsir li- (Mil, i|ui pn'-wiitt- liuit

iritil'Trl itt'nliiKi(|iic it ininrTiihviipii'. Il t-»prrr t'in- iii iiicsiin- «le •mi-

tiM'ttrr aux riuinln- avant le ('(inurr-^ hilui- un*' inxilation ntfiriillr du
Uiiiniriiriiiint du

'

Kl- IViVidrnt niaripiir ipir Ir ( 'miH'il |H'ut M'iilt'iiM'nt n'ciiinrnandt'r

<< tti- invitatiiin au% itis du |iri>i-|iiiiii ( niiKn''-'.

M. K\.\\.H rap( 'i' rpi'à uni' .i.>iitii atilrriuirr l'Iv-padiH' a udn's-.i'

uni- Inviiaiion au Cnii •'-
l't tifitucnup dr iM-rwinnc^ tmiiM-raiciit la urolimii-

de rKs[)amn' tn'- inlrn -sanh-. Il dr^irt' savoir m'i en est rinvitatinn dt*

riispHUiir.

M. SiKiNMAw -inloriiii' si. au i-as où le < niittr^s si- ticiittnilt i-ii Artim-

tirii . il \'.iudrait nm ii\ li> tniir au prinlcnip- ou i-n tiutoinnr.

M, Kkidm. n'iinnd ipi'il \'audriiit injrux I" triiir eu sr|>ti>iul>n'.

\a- 'Vi'-idmt pivsinlr uni- iiivitatinn de i'I'Apuntinji Paiiitinu-I'arifiipi.-

I riAp.
,
l'Y.mi

iir niiifiitii de M. S\ii i m ;ippu.\t''i' par M. < iinss rinvitatinn r-l -tt'-i'lii

I.i' t 'niiMl alor- à ri''tudi' la ptii|'i>sitiiiii de M. H\lHKit ipii m- lia.-r

• l'ait ijui- 11" n'iiiiiiiii- du Cnniïrr

-iiui rrcillf'r d'util* alilit' iil;i'iil iitait)ti'iiiinl tous li's triii

isi- de lit di-rnirrr

an- in rii''iii

tiinps (jUi- (('lie du < 'iiiiKn-s /ni'luiîiipir iiitmiatiiiiial l't dmiaiidr '|iit'

la dati- dis M.ssini

les r'unions /i>olntci<i"

M. FuKrii t'ait r

union dans la MH'-iiir

.It .'lian«('T a I avriiir pnur ne pa^ \rtur m <'onn

iiiarijuir riMonv<''tiiciit st'rii'ux i\\i\ n'-sultt di- la n'-

aiinn' di's CiiiiKn's znoli)Ki(|ur t't Kf'-uloKiiiuc (|uaii<l

uiic (picstam au>si iinitortanti' qur crljc de la niinu*nclaturr doit t'tri' rr^lrr.

l'tulutiiris ?.iio!oni(iur 1 1 pali'oulnloiïiiiiif sont iutiincnu'Ui lii-is itL.
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Iioltn mitri' pays fit riiivitiithm i\v vvW-Utvt a Miitiriil le ('oiiKrtV sui-

viirit <'(>lui lie Bnixi'llcs.

Lu ri'pri'sciiliitinti de rKsii-ijînf n'iiouvi'llr «un invitation et

pri»' I»' Coiist'il *iv lui faire l'Inmiu-nr île lu prrn<lrf «n considération

dans SCS (l<'lil>fratiiiiis.

Iti>!'fvcz. M<msii'ur le IV'sidi-nt. nos siilntations 1rs plus dis-

tinnui'i's.

(Signe I AcilsiiN Maiun,

K. I)i ri V \n: I.ûmk.

I,e pn-sidint annonce

I'ahkin WoNci, est arrivé

\'iiT-pré>ideiil pour la Cliin

(|nc le déléKué de la |{éi>ut)li(pie
( 'liinoise. M.

et prop(fse (pi'il soit ajonté au Bureau eoninie

!. Approuvé.

M. nK MAHtiKUlK propose ipie la f'oinniissioii de la Carte Réolo)ïi(|Ue

soit ;urrue en y adjoignant des dire<-teurs de services néologiiiucs ou des

jiéolonues éniineiits en dehors de rKurope. particulièrement ceux d'Asie et

d'Afri(|ue tpii n'ont pas encore de représentants dans la Conunissifm. l'ne

carte continentale connue celle de l'Aniérique du Nord serait jilus utile que

des cartes en feuilles séparées. Il propose donc iradjoiiulre à la Coiii-

inis>ion comme collal>i'rateurs; .1. Dkimiat. O. A. DKunv. L. L. KKitMon.

L. K. (;kntil. h. Ml nK.in. \V. F. lU mk. K. Inoi vk. A. l.Arumx, K. Maikk,

i*. Mailsiiall. k. t. Mt-:u.nn, C. A. V. yU>L¥.Sim.\\vv. C. Stkinmxns.

M. Stkinmaw iiropose d'ajouter le nom de M. dv. MAiniKitlK.

M. KvANs in-oposc .l'ajouter le nom de M. A. K. KiTsnx, Directeur du

Service p:éolo(;i(iue de la (ôle d'Dr.

M. Kmsrn appelle l'attention tlu Conseil sur la très amienue or^uni-

salion lie la Connnission de la Carte, cpii <late du preniier ('ouvres et émet

caténorifinement l'opinion iiue la Conunission devrait faire rlle-niême les

additions (pielle jupe oppfU'tunes.aitisi que cela s'est t'ait au ( 'ongrès de Stock-

liolm. Au nom du i)résident île la ( omniission. on avait invité les ciilla-

liorateurs luojelés à assister à la séance, ainsi (pie les autres personnes dont

le^ avis auraient pu être utiles à la C(Hninission. Kn raison des dépenses

considérai.les ((n'entraînerait la proposition de M. m: MAittiKuiK et du temps

déjà consacré par la Deutsche {leoloRisclie Heiclisanstalt au projet asiréé

par le Congrès précédent. M. Kurs<n demande <|ue la question ne soit pus

d('-cid('e maintenant imiis laiss(V en suspens jus(pi' à la prochaine ses>ion

du Conurês.

M. HoKNE conseille (|ue la proposition de M. dk Maki;khik soit ren-

vovf'c à la Conunission pour sa si'aïue ultérieure dans la jounu'-c.

Kn réponse h vme demande de M. Cot.K, M. Kurs( h annonce (pie ile>

^ (le la séann

M. Ts( HKU

lit ete envoyés au\ memore

\v.s(iiK\v (lui vient d'arriver.

dent l'opinion (pie le ( 'onseil n'a )):i

de: (h- la C.

'met, à la denmnde du l'rési-

droit de faire des additions an nombre

on à moins (pie la Commission ne le |»rnpose
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M. •l'KUMiKH ]my,i>fi- ccpnmii' Miji't ilc iliM'Ussi.iii lc>s ri's.-'cHircis

[«'liiili-. liu' iiiiiiici|îra]ilni' ili'* .liflVTintis rriiioli» a ixT'Iiiilc

<Iii ]non<l<<

(Tait, iiprôs

li. fir 11 lii luiuillc. ili' la |]1ms liaiiti' ini|i"itaiii-i'.

M. Ciil.K |«ii^" i|ni' la lii'lBi<{"i' cliiit avilir li' rliiiix cUi suji'l. lait ressortir

lis (liffiiulli's au piiilil ili' vue )!éiiliiKiil"e et |iralii|iie (l'eiitre|irenilre imv

ilivesliBatiiiii sur 1rs ressiiurees «le pélriile ]iriipre à ]iréseliter une valeur

iluraWe. Ce ue serait ]ias une illvestiRatiiiu BéiiliiRillUe ilaus le llléllle sens

(pie le fer et la liiiuille. il est iiour sa pan eu faveur ilu ])étriil mue sujet

et, iiiuilue il l'a ilit à la seau lu S août, le sujet des pliiis])luiti s ilevrait

être étenilu île fa(;<in à eiiinpreuilre les nitrates et les sources île potasse.

M. liKxiKK ailiuet la ililHnilté de tniiler la ipustion ilu i-z.vre: mais

elle n'est pas |)lus sérieuse que eelle des M-pv> de pliospliates. éluinie

l'opiuiiin des néoloRues belles que l'eiu|uéte ,., rait avoir trait r euivic eu

raison de sou itniiortanee nationale pour leur rét^iim.

M. SMlTli déclare que la question en jeu est eelle des résultats à olitenir.

Les Etats-lnis. il y a cinq ans, ont en l'expérienie que les iiuiUeurs résultats

avaient été atteints ipiant Jl la houille et au ter et ensuite vieimeul les roelies

piiosphatiiiues qui. en qualité de dépôts stratifiés, pourraient être traités

dune tuvon assez analoisne à la lainille. Les résultats quant aux métaux

ont été lien satisfaisants, ear il s'anissait de quantités moindres, lu |irodiu-tion

est à peu près proportionnelle il la masse; plus la nmsse est eonsiilératili'.

plus juste est l'évaluation. Le enivre ne peut pas être traité avee autant de

sueeés ipu' le fer et la lionille. L'expérience du passé montre qu'un rei'ense-

ment des ressources eu |)l.osi)liatc pourrait s'exécuter fai'ilenient. Le pétrole

viendrait ensuite eti liiîiie il'importance.

M. Kiif.scii. fait remarquer que les sels de iMitassiuin aliliartieuuent en

.MlenuiKra' au B"uvenu'ment qui ne permettra jamais de ire le calcul de ses

ressources. Les ressources de cuivre sont difficiles à t.aiter et les i-alculs

n'indiqueraient, dans les nieilleurs conditious possibles, que l'approvisioimi-

ment ]iimr les quatre ou cinq années à venir. A sou avis, le pétrole est

tneillenr sujet à choisir.

M. KKinKl. croit prél'éralile. attendu que le iirochain Consrès a lieu en

HclRiquc. de laisser la Helsique faire sou choix liarmi les sujets désignés

coiiuue eonvcnal.les ]iar M. S.Mllii. liien que la lielisiquc ne soit lias un

pays où il existe licaucoup de bassins ]iétrolifères. l'ArRcutine offre du pétrole

en sraiide quantité et. si la | haine session du Conurès accepte définitive-

lueiit l'invitation de rArKentine. il se |iimrrait qu'une uumoKraphie des res-

sources en pétrole put être i-elle iiui conviendrail le mieux. .Vvec les pho-

phates on arrive à la Hn du ly])e actuel de monoKraphies tendant à donner

une évaluatiiin des ressources: avec le pétrole et les monoKraphies sub-

séquentes il faudrait de préférence, faire surtout la deseriiition des dilTerentes

formes de gisements.

.M. Vkusadsky insiste sur les résultats lni|iiirtaiits que pourrait donner

ut de vue de la (séoloBieau pi

phosphates (paye l.'ib

M. MiiLKNiiH.\.\lF expriln

et de la ininéraloyie une investigation iU'<

roliiuion que le secret serait beaucoup plus
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P'"''"-' in x..'"-. M"*" "','"" '"'"l ' !' 1^' H'-i' -«,,.,.1 av„i,.,„ ,-,,•. ,,,„s,„.rn, ,r„is

a,sa„, ,., s, ,,,„. „r,Ui,,„ .vai, .-,„. M.ivi.. à l'av-nir, la li„>.i,. ',.f,„„,„i,
• II' idllahimT aux iiLninKraplii.- l'iitun-.

'-' -"'"• '!'• !•' 'ii-'-'l-si„„ a ,-l,-. r >,. à la s™„.v «uivaal,.
Ijs ,l,.tails .lu iiroitrai i,. 1,, j,,i,ni,V „„it aiiianiv,--
I.a sc'-aiiri' csr Irvéc.

(iMjnf:.\ii-; sf;A\ci;.

l:i a.ifil.

I.a sràM... rsl ,„uv„,. ,-, Il |„,,„.s ,1,1 ,„atiii s,Mis la |mV»i,l,.|„.,. ,1,. M

M.Mil.n- |,r,->,.,„-: MM. K. 1,. a,,,„s. h. Ha, k>,„„„ I,. H„„u,i
A. ..a„,.M.M„„„„a,.II.W.M K, 1^ A. ,1. r,„,K. A. P. , W:^

!
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8S PROCES-VERBAVX.

|)lir>('s. 11 VsX prt't à lli-"cptl'r toutes 1rs |)n)|Mlsiti<tllS rilisntniiLhlrs. La

Hclniquc préfi'ri' U- (ui\Tr nriis st- met à lu disiiosition du Cuiiurrs.

Sur iiiiitiuii (Ir M. Kittsrir. ii)>pu>'<' [lar M. Hi.mk. il chI nVulii <|iir Ir

('(illscil ni' ili'vmit ]mf déi-iilcr du sujet mais lîiissiT .(' sjtiii au Coniité

(l'iirKartisiitiiiii du prorhiiitt CntiKn's.

M. ItKNIKH riJiurcic Ir Cdiisril de ri'llr priiivr di' ruiitiaiu-f. I,*'s

fït'olojîurs licljîcs fiTinif de Itiir mieux pnur riieiicr Ir travail à tnpinir fin. aver

rassistjiucc des liU'inhri's du Cuuurrs; il fait appel sjM'eialrliieul à la ciKtlH--

ratiori de M. SMrru dmit l'expérience est execssiveriicut |)rérieusr.

M. l-'uKin présente les rai)i)ort.s de la ('onuiijssJMn de la Pala'i>nti)l()jîiu

l'lli\^r^ldis (pa(ïe i:i2) et de la ( 'onuiii'sinn de la l'uiilieatioii d'un Lexiiiue

de StiHtinrapliie (pan*- V-i'2]. Il ('X|)li<|ue (|ue ees ('(lunnissinns on! été

()lili(ïées d'attendre la décision du Cdiiprès ziiolo^iquc au sujet (U-s rè>El<'s <U'

nunieni'Iature. parcetiut urs travaux n'jiosaient sur i-ette décision. I.a

puMieation de ces travaux nécessite des londs. Sc»ii Excellence, le pnifi'sseur

TschkunYschhu' a (îénéreuseTueiit promis de l'assistance de la part de

l'Ai-adéiiiie des Sciences de St.-IV'tershuurjï, et M. Feikcfi demamli (pie les

autres corps seientiHfiues prêtent le même concours.

M. Hk-Meh signale à l'attention le Congrès ljotani(|Ue <le Bruxelles.

I.a Conunission aurait là un précieux collai lorateur dans la piTsoruie du

docteur Yni\(iM,\\. [laléoliolanislc.

M. Fhech propose de eliaiifïer le notii de Pahcuntolonia à celui de Pahco-

zonlojîia. attendu <|Uc la li(itanii|Uc coj -tït> m sujet distinct. Il propose.

ai)puyé par M. Khi'sch, cpie les rapimrts soient approuvés et soumis à

rasseint)lée yéitérale, Les rapports sont approuvés.

M. KiMsru lit les rapports de la Commission de la Carte (iénloylipie

internationale et la nouvelle Carte mondiale ipaue 141 1.

M. iiK MAitiiKHiK pr()i>ose d'ajouter à la Commission le nom de M.
FisruKK comme rei)réscntant de l'Aljïéri"; .M. Kv.ws propose le nom de

M. KiTsoN pour la Côte d'Or: et M. ni-: Sikka.m. le nom du docteur I'auona

pour rAfri(|Uc Italienne.

M. HiMK est d'avis (pie la Commission devrait s'adresser officiellement

aux gouvernements (pli n'ont i)as encore souscrit. i)lutôt nue de confier cette

tâelic à ses membres, paree<pi(' la demande serait ain-i plus efficace. Il

désire connaître les noms des Kouvernements (|ui ne se >ont pas encore in-

scrits sur la liste des souscripteurs.

M. Kl{rs( n annonce (pie la Commission s'est adrcs<(''e directement aux

gouvernements. Il ne peut pas iliie (picls (ïouvernements ont n''|iondu,

parce (pl'il a été aliseiit depuis deux mois et ipie des réponses ont pu paiveiiir

dans rintcrvalle.

aI. Fuech sunnère (pie la Conmiis-ion ohlienne le droit de s()lliciler la

coot>ération d'autres pays.

Sur nn»tion de M. Kius( n. ai)puyé iv M. FiiKiii. le rapport de la <'om-

mission est approuvé et devra être soun,,. ., 'assemblée nénéralc.
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IN) iMtiiiKs-\ K:i(H\rx.

|HMitic»ti est ccrtaincniriit Iimiiih',

invi'stijïntioii sur lu riuliniu-tivilr

lu'D'ssiiin' (l'iiiimtcr ii ht li-^tc îles II

nln-

Si la ( ntiinti.xHitiii doit <<ri(n-|in>n<ln'

c'dtlltlK' It- |Pt'n|NiS(' M. HkcKKK il SI

iiimis (le s|M'iMalistcs ilan^ cette partie,

rennumancleque lu |m»inisiti..ti «te M. Hai.kt snit atloptiV iimis i|iie Ki p<

(te rinvesli«a1inn ne -nit pas élariîie a<tuelleiiieiit au poitil He enniprei

la radinaetlvité.

M. Vkunadskv peii-e ((lie l'éimte <lr la ra<iinactivit('' e.-*t très iniptutaiite

et (pi'nii ili'vrait sVli iiecnper.

Sur uiotiiiii lie M, H\< KviU(iM la reci-iiiuariilatioii «le M. Hai.kt et la

prDptisitinn île M. Uk( kku relatives à l'atljorietiiiu au travail île la ( uiiiniis-

sinn d'une empiète sur la railinaetivité stat laissée i\ la il(Visi(Hi i|e la i\>ni-

luiwsidii elle-iuéiiie et le rapport e^it approuvé.

[a- Pré-siileut lit ensuite la iiroposition «le M. Skdkkihii.m (paRe I"i7)

relative à la r<H)iM>ration des youvenieinents (jui ont des étendues etmtiKuès

lie HH-Iiew iiréc-atuhrieiua-s dans la eorrélatiou de eew fonuali4)ns.

M. CoLK approuve la proposition ipi'il jun»' trtV avantaneuse. [I

croit (pie l'idée a déjà été mise en pratitpie entie le Cunuda et les fitats-liiis.

M. Smith dit ipi'une entente de ee K''nre a été effeetuée; mais il n'est

]n\f prêt îi attirmer (pi'elle a été menée à lionne fin.

M. CoLf: pense tpie eette proposition di-vrait imliipier la liitne de

conduite ù suivre.

M. Lawsos- |)ropose ipie la résolution suit modifiée de fa(,'tin à iinplifpn-r

une demande aux eliefs de services ivé.>losi(iues d'unir en lu matière

M. KEtrsrii conseille que la proposititm de M. Skdkuholm soit cliai!(tét'

en sulistituant le tenue de services Kéoloi!;i(iues à celui de gouvernements.

I.a pr()position de M. Skih.iululm. avec- sul)stitution des mots 'ser-

vices ;îé<)lo(îi(pies" à "jrouverru'inents" est alors approuvée dans cet état

pour être soumise à l'assemlilée Kciiérale.

j.e Secrétaire néncral propose la nomination d'une commission com-

prenant le Secrétaire Kf'iH'fid du ('tmiité exécutif du prochain Conurès d
di'ux anciens Secrétaires (j;ériéraux choisis par <(- dernier |iour décider de la

forme de la monofiraphie (pie h- Contirès doit [iréparcr; (hl neuihre de paires

attribuées à cfiaque pays et des dates auxfpLclles h's manuscrits do vent être

remis; cette ( 'ounnissioii ayant aussi le pouvoir de faire des reniements

relatifs à la livraison par les eollahorateurs des illustrati(Uis et des cartes siui-

une forme (pli convienne aux procétlés de reproduction (pa^e 157^

M. Hhock expli(iue ()uc, dans le cas de la Mcmonraphie des Kessoun-es

HouilhVes, avant d'envoyer dt s deinandes de collatioration un estiîiié ap-

proximatif des n'servis proiialiies de chacpie pays avait d'al-ord ('lé lait et

sur cette fiase. une n'partition de l'espace disponible pour tes dive-< rapports

avait été cx('cut('e. en tenant compte des ailditions (lu'il faudra!» faire dans

les ras où les mat(''ri;m\ seraient particulifTcn eut nouveaux et iiu'ihts. On

a obtenu ainsi un nond'rc ai>pn<xinuitif de paiies pour chacpie pay.<, de t"a(.on

à composer une monographie liien ('(|uilil)ré(' en deux volumes. On a en-
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1)2 l>HiM'F:H-VKIIRArX.

t'rnliniinin' iiilcniatitttiiil <\i.-ti' ilcpuÏ!* IH7M «-t «pu- ilipiii» rcttr r|«pt|iu' son

(jiriicH'Tc n'r^I KniiKli'iiK'nt r lit»'. Il n'a \m> »\v tt»n!slitiiii..ii, ni <lr n-ult.-

lii- ilin-ctititi |MTtrinnt'iitcN. Il ii"ii pas «l'iiiscriptinii «taM»-. Les iiii'frilTfs y
atllHTcnt l'iiac'iiii pmir iiiti' snilr m-shIoii.

I."iitilit('' ««''inTiilf ilu ( "uiiKrrs a ('-h' plriiiciiinit ili'ttmntrvr cT il r-t liriips

inainit'iiaitt irrluilirr uni' <-<)ii?*(itntiiiti pi'rtiiarii'iitf.

M. Hkmkh ap|itiit' la pni|H)»itinii. Mini ipir ks Cnti^n'"- ptrcrilfiits >••

soient rC-uiiis jusqu'il pr(''Mciit sans arcjilcnt iinpn''vii. il prn-r ipic. <lans li-

nitirs (les ('vrncnii-nts. inif natiini |N»nrraIt |M'iit-('iri' se trouver ilans l'itri-

pnv-iliilité tU- [iri'-panT sa session. Il isiM-re (pie la proposition île M. Ititm k

sera ailoptée et (pie le coinilé helKe jouira pour la treizième ses>ion de
l'assistance de ce ( oniité.

.M. SiKlwiAW jii«e (pi'une ettruniissiini l'ertiiatiente de cette niiture

est une ni'-eositi- et (pi'il serait aussi nécessaire de mettre ipiel(pies nmyens
li sa di.spiisition. ce ipii ))ourrait se faire faciUrneiit eu relevant siiiipleri,( nt

riiorioriiire usuel de cin(| dollars.

M. iU:N[k;K conseille (pie les deux proiiositioris restent si'parée- cl (pi'oti

vote d'aliord sur if princijH' ]h}sv dans la proposition de M. Um» k. .\v;nit

d étudier la iirojKisition de M. Stkinmaw il préférerait attendre une <ki deux
se»ions iMMir (lUe l'on puisse ac(piérir (piel(pi'id(*e du chani)) d'action d'uti

c ilé de ce uenre.

Aprt's (piehpies idées émises par MM. Stkin.\ian\. I,a\v>.<i\ et lînoi k.

relativement a la souscription annuelle. M. I{km(:|{ in-^iste encore sur la

nécessité d'attendre «pie l'on ait recueilli (juclipi' expérience au sujtt de-

liesoins Hruiiieiers.

M. Km scir pense (pie le> attriltutions d'une commis-ion de c.. mx'w
devrait être strictement limit(''es. Cette (piestiiui devrait être étudiée :iu

cours des (piatre iiimées â venir »'t au pHtcliain ( 'onurès en Mclniiiue. après

e\)iérience ac(plise, on pourrait voir comment il f(pnctionneni.

M. HACKsTltOM f:iit remanpier (pie le comité proposé est simplcTi;eiiI

destiné à étudier ce <pi'il serait à pn.pos de faire et à s()umettre sis idée>

au iirocliaiu ( 'ontinV.

M. I,AWso\ conseille ipie l'on liemandc iui comité tutninié de faire ses

propositions et de les souriietlre à la prochaine session.

M. Rknikh pense (pie tout devrait être jirêt ])our le (piatorzième Conurès
atin d'éviter autant t|U(' iiossihle toute cause de froissement.

La proposition de M. HitocK est alors ado))t('e •* la iiomiiiaii(m du
comité est liiisséc aux mains du l'iésidint du ( onurès actuel, le dou/ième
( 'onurès ipaye lôS).

M. Walkkh propose ()ue i\vs tél(''(ïr,'unnies de félicitations soient envoyés

à un certain nomlire de Kéolo(ïues âjïés et distluKués (pii n'ont pas pu ('tre

présents.

Après (piehpie discussion on émet l'idét' d'îijouter le niun du docteur

KudiAHO SrFfis à celui de M. Cae'KLLim ;\ (pii le Secrétaire général a (U''jà

été autorisé d'envoyer un télejiramnie de ce fïenn-.

La séance est levée.
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IN oiif of ilii' iifliliul lu 'KiiiiK*'". n* >»» km.w, i.f tliio nmiitry. It i-* uU<> tin-

ltiiitiuiiK<- 'liiil ttUN *in)p..-n l'y tliuN' liiinly |iiuniirf. tlionc |iri(»l», ttiirrior'-

ati<l InitUrs wlio tir«t ^uilr«l iip lin- St. Liiutiiki-. rxplurrd tlic «inut l.nkt-.

tliNcnviTt'il tli»' MiK-iî-ippi iiml liii<l "o l-mnil uml «litp Hir funinliilinn- i.f

Ihif' Cmiailiuii iiatii'H. Aiul. iiiay I ailtl. il \^ a «rrat Inl.utr tn tli<' wi-.|Mtn

anil tu tli( lil.rraliiy ui uur mit- thiit it \» inailf |NwMl»lr for >o niaiiy iliim-uml"

ui ( anacliaii MilijrHs tu ilo urari- In lia- tiuii»' of mir Snvirtimi in Ha- laïuiuatt»'

that wa^-'linkiii l'y C.Mcru.H aialhy ( |iami'I,ain. VoiiHtii<'«-n»irf/Miii^|vitic

qiiiitiil j«' vmiw (lirai <iiu- riaiiitaur cl la satii-fartimi c|iii' jV-pruiivr à vt.ii"

MHil.aitrr la pln> ronlialr l<ii-nv<-nin- ^iir nntri' tirrf rataulumif rin- lait .«ihl'n r

la triiirritc ipi il y it |«Mir un prufain- ilr s'aî-foricr, iin'-na' -nus Inriin' <!«' ri—

pMtnriix linmniain-, à (Us travaux M-ifUtihipi. - iluin' luituri- fi (''Irvrv. m'"'

-ml- (rcfiiiiiints .)n'c-iali!'l»s ih iivi-nt Ivh jilinnliT.

hnirtaut n- licpiilu'ur cnt 'mul'lt*' par U- n-Kn-t *\w luuw (^pmuvmis tnii>

hicri vivt nii'iit, <\v w pus vnir i'\ rctti' place S»ri Altcfsc rnyali' li' ni « hk

(mwaii-iit. ««luviiraur y(*TaTal du ("uiuala. Vnus auriez a.. miré ilau-

sa présence cette suprême .liKiiité. cette sa(ïai'ité, i-ette lïrârr extiuise et vrai-

nient enveloppante ilnnl il laisse l'erupreilite dans -es moindres déniarelu -.

C'est in snii aUKU.-te nmii el au nnni ilu (Inuvernetnent de la INii—ititce

du Canada «lUe Je vnu- reniereie de l'Iinniaur iusi(itie cpie vnu- faite- à

1 Ttiiversité de rnrnnto tVy tenir votre dnuzièiia' Cniiurès iïén|nKi)|ue inter-

national, l.e n;'aivenient srientilieiue ({ui se ))(airsuit avec une inten-ité

rtniarci ml le dans cette ville, trouvera dans vntre présence de nouveaux et

trt- ])réciinx eni'nurant'nieiits. et la snutiendra dans sa lutte de généreuse

en ulatinn avec lis autre?* universités <'aniidienn< s et aiiiérieaim-.

Vuiillez être vnu--niénas, nitssieurs 1, s délégués, le- iiiterprèti - ile

nôtre plus sincère reiiaiimissance auprès <les nondinii-e- puissame- et in-

stitutions scientifiques que vinis ni)résenlez ici oiti<ielleiiierit.

I/hnnneur <iuc vous nous faites est .fautant plus apprécié que sur li-

oiize sessions ))récéilentes deux seules furetil terua s eii Amérique: la im iniére

à Wasliinpttai en IN!:|. la seconde à Mexico en l'.Hlti. Il «M vrai qu'elli

-

eurent dans la suite logique de Vos travaux une iinporlanle capitale, l.e

prunier con-Iata avec éclat et wm sans mlniiration les ricliesses néolonique-

du -ol anu'ricain et fit airsi la connexion des deux naaides; le sei-ond tra<,;i

en linnis claires et vitoiireusis res(|uisse dc' la carte «éolonitiue de le con-

tinent.

I.a session <|ue vous inaunurrz aujourd'liui avec de si ternu s esperance-

va (onipléter ces travaux préliminaires en étaMis-ant la naaio^rapliie de

Hisitnents carlonilèns du monde. KUe sera en mêuic temps un cliapitr.'

Hilditiotieel H l'ceuvre du Coniirès de Stockl olii l.rillanunenl inauguré

par Sa Majesté le roi de Snède. Vou- y avez ei,,:.li la tnono«i-aplue di

-

minerais de fer. Kt ci.inmi nt ne pas vous féliciter d'y avoir trouvé l'aetivi

al'oration deet intelli^i'llt

Suède.

Nos travaux se poursuivent avec i

métluides cpie déjà lu majtnititiue cart

Alte: pnnei l.érilier dr

11. telle i'.:< c et de si rinoureu-*

jjéolouiqU» de rKiiroiM' est sur



-v.vr::r^Cr::;;:.;::;::r:;r ^

"I"""""" " liul,. ™. r,.,„,„„r,.„. ,-

"'"'' '"'""- '''""

' •~'~-S^tz'z;;:z:Z'']~ -

I'" '""<" ni ,,r„(il,,i;
'

i-, „„
'""; '"'""'"' '"• V..U. ,.,|.i|

>•- -ril..,..,... v.„ nVull,,! ili;, „,
„„,„''; '[''"'" >•"- l..v,H,tl,.-.„,,

'''"' '-'-»• '1 -V.rn,la„l .ur ,l,.« ,„„.,.,,""
'"""'

f"
'"" """ "l''""

'•': ''' '-l'"
lui ,Y.|ul,|i,.,,„ „, .

"•;'""" l'i.ulr,.. .I..,„.„„H,.

|>flilirl,,fruil»,|,. ,.„,.,„„.,„„,,
>"ii-.l ,., iKrriiill.uil ,1,. |„.,.

\"1H i,v,.z |r„|,v,! „|, (',„|,„|,| ,.|„,,„„ |.
.

l""">l>»forniuli„iw,|,.,„||,
I ,„

i

'
""''^''>"li"i' pn'-.|,„. illM„i|,'.

r-pri-., nliV, „v,r „„,. „|„„„|,„„,,
'""'"- J"-'l" "U.v plu,- m-,..,l,.« h,„1

l'«ii.Mnin.wurs. "iiiinuiln >,iii f.>iil luilniinili„ri

lii. i»iiril il,, iiiiniulun» )ii-..,l,,L.i„.„. ,

XV.a.l,.»,,,,,.,.
i"U<H.-, „. -""I .Iv- l,.l.|, „„x ;, ,,r„|„„,i„„,

Aili-i lu rlialiic <li.a C.rilill,-.,.,,^ ,. ,

'""' '"'"'-'' "'H. l„rK,.ur 1,HI |./n..i riir
," ',""''/'" """ '"'"""' ''"

"lii>M.wTli,i,.,|,,i;.|«H,,,KI,l,„lll,,^^.,^ ,^,

I

','"''" '""•'"li'-u pnV,.|,|,.

""" »i .M»il,-., „„ a lai',
,|„;','''', '"'!"'' ''"'luCa.ia.la.

'I hn, l,i,.„ r„v,„„.r. ,••,,1
I,-, „ , .,

,

"^"
",'«. ''

' """i"-a,„.,.s ,„aH,

' <^ 'l""< vu,,» av,., ia,,,,,r,Ha;;;!-,i'''"'"'''''''''^"''"^i^ »''''>«
pla(|ili. io„„,ii'.|„„r„|iv|,,

' " •""''""' " l'uiiiiiKUrali.in .l',,,,,.

(^U "11 „(• s„it c.iu.tala,,, ,,., , ,^ .

""!•-;" -i.-pr:«r,r,^:;:'';;\:''- ''""•-' 7- i^

:"'- '"'"'"m,». ..„,,,„, |,rali„„ ,,„,,„
i,

,' -"'V"ii,„. ,1,. ,,, i„„,„,,.

--i.- .1.' !.. vi,. ,.„ ,„,,,„ ,";;:
. i:::;;;,^-"

^ -

V'.".. fait .If,;, |.„„„„ ,i ,,

„,,"''"''""!"'" 'iuni,|„,.„„„ ,„„„„„„

:^"""'
'•--:i'-"ii"-ais,i,.f,';

; :"'n„!7
""""" '" """''

'" '"

'lu N"uv,.au-Hru„,«i,.k;
i,., „,i„,;

''' W.rm,„ls,n„,i|,, ,., ,|,.^,„^

'!' ...n,!,!,,,,, ,1,. f,,r, ,1,, „i,.|^
I I s,„||a,rv

ï""' "' '' "'"'""' '''' '^'"'•'•'''

'--';:;;;=;
::;;^:^^^ -

'— s.. „iri,.™„. „.,,, ^ n:;-,;:;;^;;^;.:!;^;:;;-'^ '"

' ' vumticr les Kriinds



w pHiK r.H-t»:iiii\i'x

lUirritiit- l-tl^t•o|lifl^^'o i|<- lu Sit^kiiii lirHiiii, tk l'AlUrtti it ilc In (otomliif

Hrrtiiiirii<|in'. uin-i i|iir tf^ .|»'|H'»t'. •!< niivn- <!< l'Iiiniix «! ik niivn- uiirifi'^rf

ilf niM.Hliitiil l't ilii Mii| <!< ht roloiiiliic llrilitiinii|ii<>.

.1»' in'<'xni"r, niis^inir-, il»- n-imir -i lni)Kli'in|>F> vuin- ulIfiiiiuM. Si,

|N>urtiint, il rnViiiit [xTiiii- irujiiudr i\ rriii ri'-*|N'i'tii<'ii<H> >.viii|i(tl.li> un viru

|MHii' vuin- iivtilir. jf ri'mmii- t\fi'\\ \nu- «Muluiiirr «Ir n-h-r hilt-lf* ii vuin-

(Irvi^.-: \tixh .1 mnllin."

l'oiir tixir la valfiir il' -hiriit' -nrtir il'iiri il»- run - iid-lhr- mi \v ui'iiif

Il prii* <lt'iii<-i(rt', nntiM \\v run-ittrrnti?' )tii- '•riilinu iit Ir- l'Miiii'. i|i' i'i-)'tnt qui
l'iirit titilU^r rt |M»lii'. lit.M- vniilnri- > Imiivtr la inan|iir .!. T. -|.rii •|iii l'ii

ruriviK' i't l'ii vivihi'i- tliirix luiiti-* -t <• piirlirs,

Sun.'. iliii(i<', !. jm*-nnr ilii iiiiirlt'im rr>vt'l<- rhi(l.ilri('' .lu tm-riiT. in!Éi-> il

M' lait -iir la MiMitiiiti' Av la pfii^ri- <|iii. |H'tu'traiii ilaii- le marl.r.-. lui a ilnuru-

la vir, uni' vif -i MiiM'iirun' à trilr i|ui non- nitnurr (\\ïv lum- iiarltni» ili-

imuliKi-, <|i' riiirarlt-ti i|ui' iiftii- a|»|nliin^ l'art i^fr un Vf'hlulilf <n'ah-ur.

( 'r-t rr«|irit -ml 4|lli rrlrnuvi' et riTuliliall IVturit. Vnu«. i-\vn ti'lti-riirnl

IH'nrnV- lie la ni'r.-f-itr' cl.. wWv xi'V.\v rliTlirlIi' «If l'ah ifu*- vnu- l'aviz lui-r

iMMuni' uni' »'ni.'iiiiif. Iiim rii r-vii|riirc, au-tlrvant .le vn^ travaux ilart

«<'ii|iiKi<|iii..

I.'in<itruin<'nt i|ui viiu- niiiiluit au-tlt-vaiit dr- plii^ Kntvi- prnlilt'-ini

w

f|Ui' nrMc la Wrrv n"r^t jamai- -nil à funrtinnni'r. S'il l'nnciinntiait -.-ul,

il n'aurait <)'>»' ''> val.-ur «Ir ir »mu|) df marteau «tui n'iuippc \W la ruaiti ilun
lîif, -X .'( i|UI a:i i;;,-;i|.l .irhtfinv l;t -llitllf irlii'-Vr llll di' >i- trait". C'r-t

viitri- c'^prit. <''«-t v.)trr «rnir (|ui miidr la piui I.. i-t lui pirnn i il.- r.'v.'l.r

un nniri'. uiir harniouir uroliiKiiiur (|Ui' il'autrr- nin-lr- n'ont nu'nii' pa-

>nupv<'niu'M. \\}s travaux irapproi-la-, vus anxirux -innlatff- vou» nirtlciit

en fan- t\v tracrs, «jr ^i^nt•> plus nu innins l'vi.Irnis d'un plan priniitif <|ui'

viius (lirrclM-z. Cf plan n'i'st autn- i-luisi' i)Uf la Itaistni (pii a pn'-iili"' à la

«nn^triM'tioii du iiiimdi'. \'ntrf raismi ^'a<rnM-lif avec liardir^w à i-rtlr

It.'MMUi et la furi-i- à se rrvi'-lrr, quitt»' à <nuinrttri- les n'sultat'- nbtciui- à

rpri'iiM- du futur iilisiTvatriir.

( 'i "^f la voie i nmntri'r !» yrand I'i.viijk Hkunak

jimc l'idi'.

(
( ni(-tni

' [,i' fnii .uiiurri' ridrr. l'idi'i- ilirl«t' l'i^xp^'-rirni-i'. l'cxpi'

'spnt, uiivi'iiaiit di's Inurds travaux di- rinstruin*nt et df

pri.pris lit'sitaliim>. vuus parantit cuntn' tnuti- priVotuptinn. Il vnu-
i|ur vn- lois ni' -iiut (pli' des "aiiprnxiiiiations succi'ssivi's du systèiin' dr

naturi'." ( V Miitiuimt dr prudmn' et de nVcrvc \\v vou^ di'rnuraiïi'

t t'unvii'tiim ipir rrs approxiinatiun-fpi'iidant pas. pan-i' (]uc' viuis avi-z l;

'tra.luisrnt dan- \v la d.' l'I.i pi'lisc du Crratrur" et vu
idui-rnt peu à |m'u vers le lU-rnirr mut i\v la sciriicr liuinainr. la Writr

II' liTinitit' <>n vous soiihailatit la plus cordialr dfs liiriivi lun". -ur ft-tti'

. la patrie idirtini
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.M. H. A. l'Al.iiixtji, |iri'»iili'iit il|. ri'iiivcrsilc' ilc Tonnitip ilit:

Viiiii lAiiHiiii-y, Mr. l'rcsi.li'iit. lailiis iiml niiitli iiic-ii:

V.ill Ij:ivc Ii:i.I ;i \vvI( ! .'Xlcliiliil I,, y.n liv llii- A.' .-Ii;itn|- ,,; , ;„

11 il <'Illirl[:llfi.ltlii' (lever lit ol' ( ;iliii,lii. Voll liiiv In.!:, .i;'',-iiiHc.

!iN". Bivi'M m yim lin lii-liiilf iif llii' provi •• 'iv tlii' lliiiiininii r M'. I|. iFvr,
iiiiii tlic lilv luis jilst spiikin lliriiiitîli Mr. initrullir Ciiiii :.,' .

. |.x.

llluliii tu yiiu tl |l|iiirtllllili('S llllil llir lin\ ilr|{i.- ni tliis Ijiulltilui liiwii.

Tllis is the trilillti' lliiit llils l.iTli piiiil lu yiilir si-iiiicc liy llic iviirlii ivilliniil.

N'iiw, I lliink il is in |iliii-i' lliiil trilmii. ,s|ii,ii|i| |.,. uivin In ynii l.y tlie «nrlil

«itliiii. if I nniy In- alliivMil lliul fxprv.-sinii. Vmir si-iinir i» iniliiii nii,. ni
aiiiimt iiriMlKe, Tlinnsinils iif yciirs a):n tlir nl,| |l,.|ircn prnpiiit spnkc ii'

pr:ii.»i' iif wliîit «ils thc si-iciiri' nf liis ilay, ivlini In- saiiK nf tlic liiscnverics

"< "isil ihI nf tlir riMiits nf wi.s.luni in lliisr «unis: "Tlii'i-i' is a iniiii'

fnr siivor ami a iilai-r fnr EnM. vvlirri' llicy ri.|ii,i- it. Irni, is iakcii ont nf
ihi' eartli ami lira- i- iiinltni nul nf ti,|. >lniir." An anriinl ami liniiniiralil,.

M'ii'iiiT. tl.ni. jnnrs is, .Mr. Cliainnan.

V -nini- iinv, In tlii. nnivnrsilii's, ami al tliis lime J spi-ak mil iily

in ll;r naine nf tlle fniversity nf 'i'nrnntn. Iiul nf ail tlle linivel-silies nf tiie

Dnniiiiiiiii nf Canaila. V • tn llie liearl ami I je wliere seieme is

nurliire.l in lier infaney, wliere -lie is -i reliât l.eiinl in lier nialiirily ami wliere

neelipatinn- In refivsli tlieir niimls in llie sirelillniis «a nf tl.is zealnils piii-

-llil nf trillll. thaï Kiii'S nn sn iiflen inilieeileil liy tlle wnrlil niit-iile. ^,ll|

eiiliie lïnlii iiialiy liai inlis. as lias aireaily lieeil slatell. l'rnliiilily every enniilry

nf Ihe eivilizeil wnrlil is liere represeliteil. Vnu liave lirniiulit witli ynll llie

riehe-l ei|lli]iliieiit tlial Ihe llliiversities ni yiilir iiwli lamls eiinlil aive ynii.

Vnll hâve linillghl willi ynii 11 V|ieriel ,1 iiy yeals. ail.l ynii liave

lirnlllllll wilhynu Ihe-eeiliseye.as Mi- l'Aeelleiiey ilitiliialeil in I lie i|iiiiliili(iii

nf his s|leeeli a l'ew I leiil - ai;n. I lie seeiiis; eve llial i- alile In see ami erilieise

ynlir exjierieliee.

In ynnr imiveineiils tu ami frn tlirniii:li tiii- Dniuininn in eniii]iaiiy wiih
niir ranailian itenhiisists ymi will see tliiii|i-. in iiiir liiml that tlicy liave nnt

-eell. Vnn will lie alih- In explain thiliKs tu tlielii iihnilt wliieli lliey liave lieeii

liallleil. I hiipe ami lielieve alsn thaï nlir Benln);isls- fnr. .Mr. ( 'hairniail.

1 lliink 1 riyht in assuiiiinf!: Iliat yiiu lielieve that nlir lîeiilntïisfs are alsn

llieil nf (!ieiil ilislinetinli l lielieve thaï nnr Cenlnltists will lie alje tn slmw
ynll sniiielhiiiL', lliat lliey liave niaile (lisi'nveries in lliis laml tliat we nwii.

thaï we Inve. Ilial we are liyiiii; In umlerstnml: ami llial frnni tlieir ilis-

eiiveries ami frnm tlieir experienee ynn will lie alile tn (•iirr\- Iiaek In ynnr
nwu lliillle.s so new kmiwleilKe that will lie applieil liy ynll wlieli ynll reliirii.

ami ly ynnr sneeessnrs iiereafler. .\ml. Iherefnre, as Ihe result nf lliis seieli-

titie natlieriiiK we nmy linpe tlial we sliall ail prntil ynn frnm alirnail ami we
at hnme -Mul lliat seieme will aKain jnslily herself even in the niaterial

retnnis that will lie the nntemne nf tins,. KiilheriiiKs. Mut alsn I wel le

.vnu as représentatives nf seienee pure ami simple, nul iiierely ap]ilieil. Tlle
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niriii ilii travail qu'il> h' mihi iiiipiM' puur prrpiirt'r ce Conerês. Mais

iK'Us rriiHri'ii»iis aiis^i U-^ iitnriit'> ilr n- iiay-, Ir ( !oiivrriii'iin'[it ilu Cariaila,

II' ( MiiiviTiuniiiit (if '• |iruviiiir irOiitHriu. li's représentants dr la ville

linspitalière ,, ' Tiirimln et (le ITriiversité, île l'appui iprils ont iloiiné à

l'iirnanisatiim de nos travaux, et en niênie tenip-* nous ex|)rinnnis le plus p.u-

fiimi respeet imur l'Auiïuste Priiti'eteur ilu ('(Hiurês. Son Altesse rnyale le

in ( i>K CuWAri;!!!-. ilont le nnni a enntrilmé licanenup à lu .splendeur de

cette réuninii.

Periiiettez-nmi. niesdames et iiiessi. ms. d'ajouter à ces reniereieinetits

un mot. i|ui ne me semble pas inutile en la présetite eireonstanee. Si nims

nous sommes réuiu* iri. nous n'avons iius seulement le désir d<' eonnaitre

les prourês de nos collaliorateurs en seienee. les imitirès ne représentent

qu'une i)artie du développement étonnant général ((ue le Canada a pris dans

les derniers temps, et il me seinhi'- <|u'il nous faut rendre liommay;e à ce

développement en exprimant nos meilleurs souhaits i)our l'avenir de ee

jirand pays.

L'adresse suivante est lue di' la part de la S.hiété Iîuyali-: ur Canada:

Mr. Presiileiit and Meml'ers of tlie Inteniationat (leolotîieal CouKress:

In weleoniintî tlie international ( ieologieal CouRress to tliis eoiintry tlie

lît)ya! Society of Canada is hijïlily appréciative of tlie lionour tlie iirescnce

of >o distintïuishcd a hody of scient ists hestttws on the people of ttiis Doniinion.

The acce|)t:uice of an invitation to hold this \IIth session of the ( 'oniircs-

iiele is a sinnificant récognition liy the tncmliers of tlie Conuress of tiu- i>n)m-

ineiit position the Dominion of Canada lias takcn mit ()nly in tlie connnercial

world but also in the realni of science.

The niiuiy and varied RioloRical i)roli|ems iircsented hy Canada's hroad

expanse froni the Atlantic to the Pacific will prove a fruitful source of Mudy

(hiriniî tlie "xcursions. and uill providr ahmidant material for future tlioui;ht.

The vast minerai deiiosits of tlie <-ountr.\ will receive tliat clos<' and particuiar

attention that their j^reat extent and riclmess call for.

The Royal Society lias, in tlie past. included in Its menil)ership geolofrists

of uorld-wide reiiutatitiii whose nanies are familiar 1o ail. At présent il is

keepintï |»ace witli tlie rapid prowih ancl developnient of the country, and i:^

successfuUy carryiiin on the \vi)rk entrusted to it

wholly co^nizant of the many imp"rtant ami varied results that

froin the])resent ~e~>inii of l he Conjiivss. and a

an<l liosj.itahle rece|ition tlirouKliout the lenjïtl

In the naine, theri'foie. of tlu' Royal Society of Canada we hid you

The Koyal Society is

uill accrue

es the memhers of a liearty

il hreadtli of the Dominioi

welc. i the knowledue that vour ? <sion m '

otito and the excursions

[1 Uthroujîh the varions provinces will prove of the «reatest interest. and he pn

<lnetive of important results.

Jamf.s Wiiitk. K.H.S.C.

I.VWHKNCK M. LaMHK. F.R.S.C

Uk.nhy m. Ami. F.R.S.C.

Delegates.
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tiriilièri'Kiciit îiltrayiiiil. |>;ir Ir fuit «pir trs rcclnT<-lii's nriilimi<|uis s'i'lrmli'iit

sur imc si va-le ('•clu'llr en untrv pays, rtiilinissarit rétinlr il'iiii Irtrilnirt'

iriiitK-iisr,

Mcsilaiiii's l't iiH's^iiiirs, \ini- rti's tous, rorilialfiiii'iit iiirnvrrm-- au

CaiKula.

Mainti'iiant. itifstlaiiics il nir—icurs. je prirriii le Sci-rétairc fiéuéral

«lu
(
'niiiiiè'; i!c (tunriiuniiiii'T rertains rrtisri(;ni'ii»'tils cl taire eiituiaître les

Mie>ufe- pli-^es pour le fniiet inunenielil de lu ^essimi.

I,K Si:i itKi \iin: ijknkkai.:

Mf, l'reMileut. la.lie^aïul lie.iliei.ieii:

It i- a very tïreat liMimur. a luatter ni' iiatintial priile in a viiiuiiï ntuntry

>iii-li a-- our-^. lu h.ive in ils Miiil>t a ( "nntrress uf wnrld-reuDWnei! -.eieiitists froni

ail .|u;irlri> ..I' ihi. jilohe. h.r ihr lif-t ;n,ie ( 'aiUMln i> tlie eenUv ..I' a ival

«•rl.l ei.iiiire -. It perliaps niay eau-e llie Ireaiii nf snnie ' lis eiitlni>ia>t ie

Canailiar». <jI' CniKiila hei-uiuiiiu; iIm- rentre ni' tlie itritisli Kinpire. tn l>e

eMcriiled 1(1 elTiliraee tlie wnrlil tnr at t iie pres.-iit ninnii^ul \ve are. df e'>Ur>e.

tlie eentre <•!' tiie ttroludical wnrlil.

As tlie Presi.ielil lias just nielHinne.j, wlien. ill ntltl. Ilir Kleventll ( 'ou-

tire-s ileei.leil tn linid il> 'l'well'lli Sr->inii "„i Canatla we weiv i|elii;liteil wilh

(lie nppnrtiuiily of enterlainini: ^n ilislinsiuished a lïatlierinn. iiut t!ii- deliiïhl

was teiTipered liy llie realizatinu ni" tlie dlllieiilty in a ynuiiu muntry nf ade-

(piately arranging t'nr sni'h a hiry;e and inipurlanl yatlierinii parlit'ularly

fullnwiiin tlie wnnderfully ^ueee>>l'ul tneetiun nruanized liy the rli-iinnuislied

re]iresentalive l'rnni llie i;ie\enlli ( "nntrre>-. Mr. H.ù Ksri{(")\i aud liis enl-

li^atiiies. wliieli H-l a -laiidafd lliat il unuld l>e ditlienit l'nr auynii.-. aud ini-

possilile l'nr n>, |n ivai'li. Tlie excnrsinns are re<'ny;iHze(l tn II* tlie ninst

etl'ective ili>trnuieut- t'nr tlie aeenniplisluiienl of tiie nl.jeets ni' th.- < 'oniîress.

as tlirnu^li theni the delrt!:a1<> l'rnni tlie l'nur c-nrLlers ni' tlie eartll are in per-

snual cntitaet. uid'etiered li\- Fnmiality; and tuider the iiispiratinn ni' tlie

plielininena presented in tlie lield tliev l'i'eely excliaune views witli (-aeli ntlier

and nive nue anniher tlie lieiiefit nf tlieir J)er<unal experienee and kni)\vled«e.

Iti a cduntry ui sueh «ireat and \aried yeiilnyieal interest Jis Canada, and sn

enini>anitively unkn»t\vn tn nutside ^enluti-l--, \ve feit thaï, if exeiirsinris

were sui-ees>fully arranged, tlie Cniijj.re.-s wnuld he in snnie niea>ure repaid

fnr ils eliuiee nf Canada as il:- nieetiniï-plaee. Cniise(|uently nnr etTnrt-

liave l>een larnel> exj)ended nu i)ie])aralinii> fnr tlie excursions. I iieed nnt

point nut lliat lliis lias heeu nn lijilit underlakinjï. Tlie exeursinns plaiined

liet'nre. diirii'iî aiid after llie Contir'"'*^ cuver a dislauec in the neifihlinurhnnd

of 211.(1(10 tuiles, and aH'nnl delefjates an oiiportuuil.v to see typieal exaiiiple*

of the Tiin.-t aeeessihie feutiires ni' lïenlojrieal inlerest aud nlitain a elear idea

nf llie îieolony and ruitural resn.irees of the unrtliern iialf nf the Nnrlli .\nieri-

ean coulinetil. Tlie exeursinu> in easteru and central Canada liave lieen

jilready cnuipletcd. nr wil! he durinjï the session. After tlu- .session western

Canada will Ite visited. aud I ain sure ynu will fiiid lliest» \\ erii excursions
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l'HlH K>-\ I IIIIM \,

sFroNDR sf:ANn;.

à 1:i iliM-ll^-inri -111' 'rM|iii|lir N" I.
'

I.i

l.:i m'iiihc i>t (uiviitr :'i ;t li. ili- r:ijni'— ttiiiii -niis la pn'siilctu'c i|f M. Tu.
'IV{ IIKHNIM liK«. MM. '!'.('. Dl.Mstt ( H \IM.I > < .\M>K1,[. !IKiss;mI iimilllf

s«»Tf'tjiin>,

Le prfVi.lnit rai»iM'llf lu .It'riHMii pii-r piir U- W ( ni^nV :i Slnrklinlm

;'i ri'tT.'t .le l'iiin- prV'itanr mhi> -a .lirrrliMn nuv i-lliii;il iuti ilc^ roM.iirci-.

inniilli'i-rs iiiMiiilialfs. ( (' Inivail r-l niaiiilnianl ti iiiiiiir il foniir un i>ii\ ranf

en trois viiliiiius ai-cDnipairnr-s d'iiii all;t-. Il prir M. Hiiui k i\v ilniincr un

a]irr<,u lie rnuvraiif.

M. ItltiMK iir-poM' l'iitn- lt> iiiniii- <lu ('niiunV la itioiin^i'aplitr i-nrtiplrl''.

<! pnihtc .!! |lll(a^ilm pnur rcnnicirr tnu- If- r.illal>i>ralrur> de rcs \i.lumi-.

Il rcKiTtlr t[\n-. ilan- rril;iiu> i-a', aliii ilr tic |ia< ni l'airi' un ituvrayc ircp

V(ilutiiiiicu\ i'\ rn rai>Mn i|u lait (|ui' <-iiiaiii- rap|>i'rl- -ntil ai'rivtV ii'r- <-n

retard, il ait l'allu ((Hidrnsrr une partir dis nialiin'- -'t ('litriiniT un l^nn

nonilirc tics cartes. l'A M. Iîhihk rmitinui- airi-i:

'l'iiis ninnntrrapli. wiili-li is intfiidt'd t'i tmin a inuipaninn wnrk tu llie

IroN (ht h'..-<,>Nrv<.s ,<i lin- \\'„rM puhlislird undrr tin- auspices ..f t lie Kl.vml h

CdliCress, (i.riM>t> of lliree ijuartn vnl (- of l.lifill pajii's in ail. illustratrd

liy Ulnvard^ ni' 17.*f niai)s and iisiures atirl are»>nipanieit \>y a tiS-pai;e allas

<.| «eulntïically euluured iiiaps.

Tlie wnrk is ediled l.v Me»rs. M( Km,>, P-,\vi.in.; I.KA< n ni' IIm

In th. lin l>Mdv i.l' tlie m ny;rapli lliere ai'f repnrts (III lit eoiintrie;

varyiiiK in ieiintli l'rorii over 10(1 payes lur -m

réserves ni' rnal to a li-w pilles in tiie ea>e^

serves. Tlie nfealer iunnKei' uf tlie reiinrl-

Mr. HitnCK, tlie délierai ?

wa-^ uiidertakeii. .\ttenlinti

en hy < ieiilnuieal Surve id util.

llirougliMiit .rlil. 'n>rnutïl> otiieial M>urn

latinn }ias Ik

nj-i' witli !e» iTiiportant n-

I Diifïlisli. ten are in l''reiir|i

(»f Un /iV/vr/.-.-. whieli apjiears in llie

ir-i/ed in Kntilisl, l,y t he ediinrs.

(.1" liie ( 'ntijire^s. e.int rihllt es tlie ple-

tlie eonditiniis iinder wliii'h tlie puMi-

. ealled tii tlie very enniial >iip])"rt

siiiiilar ciej)artnients ot" fïMveriuneiit

eh as thèse ihe tireater

lined. allliimnli certain very vaiuaMc

ciiiilriliutinns are Irniii tlie pens of s|M'eialists un<-<mnectcd ofïii'ially uitli tl.i

ficldr- alunit u liich they «rite, luit «lui were cnn-iden d In liave had une(iuatlrd

(iplinrtuniiic- nr the •^ludv of thèse ticld^.



^'•>\i Kn i.K.VKim.h

l()-.
"' lliis ,.|,,,n„.„T i> I),- \,„„ ,,

""':' -' ».
„ i™ ",:;:;,;;

• -"':: •" • ^" - -» ..f

' •»..,.. ,„ ,|„, |,,,k „f „„(,„.„ ^. '

;
' ' I"' iM,.r„l r,..s„„r,,..'

" -l-MH. „r ,.|,,.,.i|i,,„i„„ ,|ivi,|,„
',

' '
"" " 'J'-' "•- TH, rr,,l ,|,v,v „,,

;:;;
: -'•"-"-»

>

.i ..'1, '";';; "
V

"'"' " -""» -'

'"'
I l> 1" -i.l.-l.i„„„i„„„

" "'•"'•'""' H
I

(• ,„ l,i„„„i„„„

r':;;;:;-;:::;:;:r'''--''"-

"" " "I"- l-i.i...
'-""Mn., ,|,|„„ „ili,,i,....,„.i,i,„||„,„'

'" Hii' liilnuhiii,,,,, \, .,

,.";:7''7' ;-i'i» ." .1,.- i'.i.,J;„. : ;";;;;-"' ^^— •
n,,. .,„„.

I"-'- > ii"|».,lm,.,. i„ ,„„„
' '

^-''- II"' I.Tt,..„y .„,„,„„,, ,1,..

;--M;:'r:L:rS':;:;,;;;:
:;;:'";,r:ii;;';:';--"

-" -' '-"..

• " '
'""''> ••""'"Kl n,illi„„. ,,,„ .,,,,'

•'" '""'" '"'I- "f Viiri„„s grades

;

"-' ''r i„. i„ ,„;„,,„ a;,:-:;-;:;'; '''"•'''«'""«' ""Ml»

::^r""\
-' " »!">"- ;:;::;r;:"^!"!"'''-"'^

' > i«'^"

::r"-^-'
'•

^'^-"""i.i.aM„^;;:,;:",
[t:'zt:':r;^t

«•''"-^ilt^,:::'-;:;:;:,:^,:-;:!;: ;•!- ^ ^.,..1



loe l'IllIClS-VKKlIAI X.

(if thf iruliviilmil (oimiric» un- c-lawifinl in u n.i.rr parti.ular «av. i;,u-
Ciuiiiilu is sh.iwn tu Imvi' urliml ri'siTVi's. In rnllllun liin«:

^"^"•''"''i (la- U .',l:i,s (la- (
.-,()

'^1'"''" Cla-AC.iN Cla-H .I.L'II!! ( la-- I ) :l>i I 'KIS
Urili-li C.lnnil.ia (la- A 7 ( lass II L>:).:(il (la-. |) liii

i.r l.ilal- .,f A 117.-.; Il ami C L'i.Mlil: |) :wl,(l(i,s rnillii.n I, i... an.l In havr
ilia.Mili,.ii |,n,l,al,l,r.-^.lv.-c,rA l.ls:i; Il an.l (

'

L>:,l..-,l»): |) .-,ii:l IV mill'i,,,,

I

Tli.' |.n..ln.ti..ii 1,1 ( ana.la al l\u- |iiv>,ail lina. i- milv iii llj.' ([.iuliluair-
li.«.,l ,.l tiv, Kv Miillii.ii lipii- arnniallv and llainnh lia- (iiiI|imI niay lu' .xp,.,!,.,!
!.. iiHiva-,. lapiilly. Il»' lii!nrr> i-ivcn alxiv.- »li.,iv llial artnal i'vliai].|i(iii of
Un- -iipi'lv lie- virv Ifir in (lie Inliin.

Kolluivini; tia. Inln.,l,irti„i, i> a S,„„„„„-,, „/ //„ /,',,„„/,. |„ ,|. Iilor-.

In llii- a r.-innc' in i:ni;li«!i ..f i^arii ..f II»' .\l,n.l.,l rrp,.]|. in liir v,,ln - i-

Kivrn. l.iKi.daT vvilli a l.ri.-l ciinpil...! .-latnnciil rviïar.lins a nninln-r ni ,-,,nnt-
lii-. iialuiliiDj anaiiiK olhrr- ( Irci^nlaiLcl, fri.ni «liiili i pnla n-iv.' rrpi.rl-
M.Ti' lail ivi-.iv...!. I.i-t» an- «iwii alx. ,,f lia- .-.lunliir- lr,,ni «ai.l, -l;,',-
lia-nls n.Ti' ivn'ivccl lliiil tia'.v liavi' lai kniivvii c.al i.-.iiiir, -.

'l'Iii' main pan ..1' lia

lia' .AM'ialcil rriinrt- ri'i-fi

hIii iiniprhitm I 21 il i j);;

iil' l!ir w.iiM vvhicli

ni lu slaiw lanv lan- it i> lu lind

A ïla ,

m any «juarli r ni lii

illiMiil f..,-il |-ii,'l,,f:.,ina-l<in.l. \ulinni' I i-iinlain>

td.rania. im-ln.liilKl«'si,l,.stla'Ai

ivpi,il.|i..iii liic Maiid-

laii.l- lialia anil lia- Aiilarclic nnilin.ail. wliirl

i-^tralasian i-laii.l>. llic l'Iiilippiiu-. Nc-llic

knii^'ii iilllairily. I)i. Damii; alsci np,,,!- IV Asia. l'i

l.y Dr N.

"f Clii

Ml DlIVkE, Mippirlla'lltcl

'lilail aiiil illii-lralid l.y Ili liciiii

lii'l.l>. liy KisciM KK Im.i \k uI' lia' liiipi'i'ial .lapii

<m ( "liina arr vciy valiial

M'i'vr.-or tlif wiirlil. sine n'ti of ihi'iii rnntain- i

In piilili>la'(l. Tli.' ,la|iani'si' npuit c.nlaiii'

vai'iiais cpffii'irs .il lia' .lapancsi' ( \,

. II. ..iir kni.wl.'.lj.,. „f ili

.'I. inl.iniai lion Ilt.l litlIaT-

C.n'a. Mail, lu

iiiiH'li iii'iv inl'o

al .lapai,

ation; a \'('rv wr

ilaiii-^ iiil'ni'ination acqnirnl l.y

'iii'vcy .'..rps; arlii-lrs l.y l\.n ^^;

iilustrali'il l.y li|!u al

oftla' llalian(;,'..l„Kii'al

ivnlt.'iipaiirl.y 11. 11. ll.iiiiKV. Dinclo
.Rirai Sumy. im llritish lialia and nciKljli .uniiîi l'oimti'ii'^.

ai'.l ri'porl.'i on lli,. Malay Stali'.s Siani. l'iTsia and Krciiili ln.lo-( -hii,;

Voliiinc 11 .'onlainsri'imrtsi'oiii'crninK .Mrica. Nortli, Soiitli anil ('entrai
•^ "'"' 'Ik' ^V(',-I Indii's and part of Kuro]»'. l'ndir Afrii'ii llari' is a r.'-

port on tlic Slali's of tla- Soulli African riiii'ii, fiirnislad l.v thc Di-partna-nt
of Mil ivliii'li

s\^t('nl. wliich lic.s upoii a jilai

Kood d('S,'ri|ition» of lia

ronfïloincrato; aiso riports fn.ni cinlifc

ilivisions, ini'lialiiiK Siaitlicrn .Niui'ria. Hliodcsia and tla' Mi'lKian ( '.

Xorth America liccins willi a rcporl l.y .1. 1". llowi.Kï
.\i-»foiniillaiid, wliicli.altluaiiïli tliay liavi t vit l.i

[ thc coul iiri-as of

i cxpltiitcd. Dr. Ilnw-
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IIIN PH;)rK»-VKHHAl X.

(Ii>iril'iii,. Il district ullli wliich ]»• if purtii-ulurlv futiiiliar, Vit.v full tal>lr-

iif riM-rviH ]i((<'iiipari\ thi' (Mniiiiii niHirl. ^lltll[llJl^izt'll, ilii'V ^ivr for Ht-
iiiiuiv 11 iMtal artua) n'Hi-m- iif IM.Mi^'i.INKMNK) toii^ nf yliitt-ntul ami

\- :{11.:i<KI,*H)(t tous tif Itrnwti loal, willi. lit iiilililinii. n lartt<' |in>)iii)>|<- n-^irvc.

Tlir iriirn'T'titiji; rft«fri ou Iliitinarv i-» \^y l'ruf. Or, I.i'» zv r>»: I.i'n z

Kiitl Dr, ( iiAni.K> hK I'ai'I', ami fliai t'nr Au-triit !>> Dr. l'Kin\?-rnK< k ni

tlif Aii>lriiiii ( ici)l'inical Siirvry. Karli nf iIh'H' report- i-- iilu»Iriili''i t>y iiiaiH,

tliiit ni' Aii-tria liriiitciiccniiipiiiiiril iit (li<- allan l>y ii \i'rv valua)il«' M't nf toluiir-

t't\ iiiup" wliirli wcrr ^tH'ciiillv im-parcd fur tli*' wnrk l>y Dr. pKiHAHnii-:! k.

Hn^riiii ainl llrr/i'(ïnviri:i. Sriviit ami Itdiini'inia an- repre^^t'iiti''! I>y papir»

iniiirilxitt il. in ciirli r;ivr, \,\ nim wlioari- in a pnxitiim toN]H-uk witM aiilltniil>

inl larli i-nniitrv.

Svvcdni. wliirli lias coii^'idrralili' n'soiirics iti Iii1initiiu>u.>< roal. i» <l<'si-rilit'<l

liy Dr. Ki>w.\itii Khkmann. Norway's |n)fi«ilnc cnal n'w«'r\Ts. wliicli ar^

iMiilint il tn -niiir nt' ilii' iinrtlirm i.-l:imU. arr ili iilt witli ))>' Dr. IIas> IU.i -< ii.

ami thr iiilrn-tinu fitliU nt' Spil/lirruin nrv tlii- Mil'j''''t ••!' iili ailditiniiiil.

^ptrial paprr Ky HKimi. IN'MinnM, «lin otiniatr- fnr lliat i^lami a pmhaMr
iiHrvi- <if l.itii 'iiinii- i-nal nf h.T.'rfMHMMMHI tim-.

'llir voiuiiu- ilnM> nitli a patMT. iii Kdjïlis!,. un tli-' mal tiiliU nf Kii-ia,

iiiilmliîiK Hi>>ia in A>ia. Dr. Tu. 'IViiikun^x iiKW. Din-rtnr nf llir |{ti-.-.ian

( Hdlnuical Siir\r>, wlin in an iTilmiluctinn >uiiiMiari/(- tlir Itu—iaii rrpm),

^-tlInat(^ fnr tir Kinpin- a ))rnl.alilr rrxTVc nf coal nf ail Krailt> uf :i:i:i,1Hl7,-

IKIIVIKIP tnns nf whicli ],S.(HM.*H)n.(KHI tnn< an' <>f tintlirai-itii- mais.

Fnr tia' piirpnscs nf îlii- riiMtrt tlif itussian ilnniininns an' tlividcd inin

lliirtrtn distrirts, vsliirh an' diMiilicd si'i)aratfly. rarli l'y an aiitl»»r \\liu

lias tiad s]nrial nppnrlunitii > fnr «tudyïrijï tlir l'artitiilar fii-ld ht- di-iriht -.

Tla nllM'tinn ;.f tin 1 fnr tl is rrpnrt. ani l th. satlli' is Iriir ni

nntaiiad in tlir vnhini

()rk undirlaki'ii fnr llic >pti ial purpi

rtitaik'd a larKi' anmtiiit nf tiild

t)l tht' invt'siinatinii s., tliat II:

lU'l) patfs dcvnlcd tn Hiissia arc ail nf intrn^

'llic n'pnrts mntaiiifd in tla \i)lutni's an- illnstralid \>y iipward- ni

id tijïu id liy Ml tahulatnl statmirlits.

Tlii' Atlas, whicli pn'scnts a vi'ry hri^lit ami attractixt appcaraïuf.

i tlS ])afïts nf niai»s. iiiost nf tliiin in mlmirs. It npiii- witli a imi|>

nf tlh' world in hcinispla rcs, KcntnKical Iv mlmircd tn sliow tlir distrilnitii

til 'rirliary, Mt-sn/nii- and Pala-nznic mais tlmuinlmut tlir wnrld. l]s|i»iia

Tidtrwnrtliy arnonj; tlic plates an', prrliups, tlic mlnnnd maps nf ( la

, Mam-la ami .la|)an, llinsr nf .\iistria ami nf Fraïu'i'. tlic ciiilit mai'-

nf the al ficlils nf Canada ami lia nf Scrv'a, Hniirriania and S\dln
Tbc Atlas i-ln-cs «itli a j:.

licrKi'M

.In^ii-allv cnlniltMl 11. nf thc island •

.M..I. M. (iuHiH ciiH'iit de la i'la.ssiH<'alinn de i.i la'ilillc.

M. H. M. Cadkli.. sniilcvant un pnint d'nnin'. dcriarc ipic inaluri

tniit l'intérêt ijuc présente la elassifieatinn de la liouillc, cette (luestimi n

aucun rapport avec la présente di.sriissinti.
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M. I' .1. l\lii -I II, :i i|ili lu lilll'iili' l'-t ilii '•'
1 li-llih', 1 \|iri h - mbh I-

il.' I;, |,,'iil ili' M. Ili.kl II ili- naniii' pu ii-i-tir iiii I |,i,m'r.. .1 pi',''-riil,' iiii

I (II' l'iliii-i'i l:i l'iiiiiriiuiiii'iiliiiii -imiiiili' -iir Ir -iijrl,

LiMi.h, lit \u.nM M.t \ /i iif;i{ l)i~ki --ui\ I IIm lui: Ki'iii,i.s\iini[ v 1

1

pm \\ I II.

I. ;/,„,„/,//,,/, ,/,!' ,u.//'..,. i/.i \.,n,ii.,,,„,nh,H,i.

n.i'Mii il.i K.,iinr.'-.li'iliiim v.ii'm'-.'lil.'W.'iii'ii l'j'iiiinliii,.; 'lii,.,!-

.Iir l'iitili'ilillT m ilii' llriipp. Il I I II iiiiil il.'l'i'ii riiliTliiiuiii: in iii'IimI

p|-uliiil.li'iii;ilp,i-il.|i'ri-i'ni'-kiiiiiiiil-.lilii'liiiil-/«.'i'kiii;i--iïiiiii'/im,'-lniiliil

llll- .\lllialil'. ,ll'- \"li:lP'-

'lirliar

lui illiri'iliiilll.'l'ili'll .piii'il' ' n I. Il /. M. Wi-lfiil.ii. iM'im -1,.,

«Il' 1.11. in M'hr lir l- .\ll/iilil 'i.r.i ' I' -II"!, in -ulrlini l'alli n viiLii'ti I

-irli l'itii' .iiral'lilli' .\tlKJllir -rlliill ini- ( iriinilrn lirr rrillin t rln'l'-ii'l.llirlikiil.

(.1 l.i'i iiii'ht iliiri'h ila^ltalizi' Hi i-ki'li illin'lilialti'liili'li l'iii/ni i ln'-i.ml, r-

lii'i l'Iii/ni liiiini-i'liin Cliai-akliT-i, VM'iiii .-ii' l'iii'nlall- in m'i.^i'i'ii' .\iualil

vi.rliahiii'ii -iii.l. .'iiiriii ra-i'liin Wi'.'Iim'I in ilii' Mai'litiukiil iinlinMirlin uml

vii'llarll -l'Il -I in kiM'/i'l'i'l' KlitliTlinni! Iliillt iili'Illilizii rlial' -ilnl </. M. Saall»

zirk, Nii'ilirM'lili'MM'Ii.'i' Mi'zirki, In Milrliin Kalli-n kaiin nur .lir \"ir.'il

(;i/i,:ii- nif.ijnimnii ihirinatiiin—lufi'iii ant'i'iii'lii'li «rrili'li. «iilu'i m ilin

l-'alli'ii iM h iliT ,li,rrl,s,l,,nlll''rlH Ki.lili'iiinliall ilir iM'tri'lïi'inli'ii Stiiti' zii-

Biunili' P'iilll ninliii nui--.

Dii' -larki' ll.lni n ,1,- ni,i :,il,l, i,iuil^sui, „ Wi'l'li- iliT Fl«:i,„iil,lii,l., I

ii't'ili'l

Dii' in ili'lii Kiiiitin— Mir-.'lilat lïmi

,,./,,' ,,,r.,l,„„ r!i,:,.~ i-t

I /ir •Kll Kl' I II HMiiinn Ui"- I' f n ,iiii\i li'ini-^.^iiii II »i 1 I M - iii I / Ki.miM iiinir, • -i

iii .1.111 K..iiniv"VMf..-lil;.if il uti.l 2 l'u"i liât iliiv Hi-nrlitimiim l'iir di--

/.i.'l.- .liT K.mniv"l.iiui'ti. .li.' l'iiu- iii..i!;lii-|i-t wcitp'lifii.l.- KiniH'iili.'likrii

in lit II \'.)rr;it>i riiiililiiiiKiii i|ir liiizi'liii'ii I.iimlrr inisin-l'iii irm--: lur

(iiijîilitiiiliTc Urarliriiiinticri luit sic ji.locli iiisofcrn ciiiinf H<.I.Mktii, ;il-

.ii.- Miirlititïkiit liir ilic liiiniiiiriliiikTîl zwiir schr wii-IitÏK, nUvr ni. -ht in jt .1.

m

F:illc aussclihinjïrlirnil, ii-t. lîci <Ut di'Utsclu-u Vdrnitw i>t ilalirr ini ally'

iii.'ini'ii imr tinr V.irrat>(!;rii|>|H' iiiittTsrliit'.h'n, ihifi'ir alii-r iiucli nur ilir \'.>n;ii
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112 l'HiK V>-Vï:itHAlX,

niarkl vini> «csi'iilliilii' licilli' -picliii Kalls in l'inzrlncn IjincliTii h'nirlil-

fraiini. '/.Mnrhtdliu«n' nilcr llr^lni ,xims«iiiiliimii vim «l'^rilliilicin

Kinfllls»!' !inf ilii' KnlwickliuiK ilcr liiin-ITinilcn l.nBiTstiittinliizirkr sin.l,

wSr™ aui'h liii-riiLir kiirzr Anslnlinincin vviiiisrliriiswirt. Die lui Kr-

fullluiK cliiscT Winisrlii- l'iir ilii' licMrlu'ilcr cicr c iiizi'lni'ii l.liii.liT siili l'iKi-

iH'ruiv Mi'linirlic-il ilûi'flc' nirlil si'lir Ipi'clcutc'llil sein, zviiniil wi'nn ilii'si' l'unkti'

iln l'inzi'lucn «clion viin viirnliiTi'iii iji ik'ii \iirsrlil:i(!ni iliT lii.IrcflVmlni

KuliKnwliitiliiB aliKcBi'licii wcrilin. l'iir ilir I,cs.t, IuvoikIit» iiiwr l'iir .lie

au»liiluii»plii-n I..'sit. liiili'Ut.t .lii' liiiwilu- ^"Iclirr %virtsiliiil'lliclivii AiiKiihi'ii

du™ sclir urnssrii Viiricil. .iu Iclzliriii i-rfaliruiiK^Kcmiiss lias wirtsi-hal'llii'li-

HlalistisHa- .MaliTiai in ilnn nicish'ii riillin mir sclir sclnvcr zutsaniilirli isl.

Un lier naili l'iiiliiàllii'lini I irsii-lilsimiikliii iTl'nllsi'luli'ri Hi'arl>i'itMMi! in

(I™ Kiini;ri's»\nTki'n. ilir ja nnr in ili'ii alli-n isi-liililitin wliiuliKiai KoiiKri'ss-

nprarlu'n irsi'hinniai, l'âlll anili ilas siinst i.lt stiiri-iuli- Moinnil ilir Nirlit-

kcnnlnis .Iit l.itri'tïi'Tali'n I.amli'sspnulii' fort. Ailrli ilii' ilnri'li ilirsi-ni

Mfhraufwanii an Arl)ril uml ili'n KmssiTi'n l'inl'anK ili'r l'ulilikatinni'n lait-

slchraili'ii Kh.ssiTvn IlirstiHiniRskostiri iliirttin .Inri-ii lii'ii alsilanii sicli

l'rRi'lii'niliii «nissiTiii l\rii> ili'r Ai>ni'lirnrr riii-lilirli aiifKi'W"Ki'ii wi'rili'n.

II. IlinsiMUth ilir KitMiMiimjizirrHmj.

VdII uml Ranz nuiss nian m. K. aui'ii iliT Alisirlit ili-r Konuri'ssli'itnni!

zust'minira lai ili-ni grossiii CnliTnclinu'U liiur Wiltkiilili'ninvi^Mlvir ilic

(lrn|i|)iiruiiK il<T Koliliaivnrriiti- Innlirlisl /mi7i riiiltiitlirli /i «(i/i (< (//i « K:ili-

Iniiirliii viani'linivn zn wiilliai. Ks l'raRl sii-li nnr. i.l) ilas fiir iliosiai /.«iv-k

VDrKisrlilaKini' niaii' KlassilikatiiiiissiOiiana fur alli- l''iilli' Ki'iiRnit isl.

Dit KoliBri'ssviirsi-hlaK hasiiat anssclilics^liili auf ri'in ili.inisi-liiT

KintiàluMB; mm isl ala-r liii' Sulistanz. ilii' «ir als Knlili- l..-zisilini'n. lin

ilcrarti)! kiiml)liziiTli's (inniaiiti' in sirli amli nnrli walirsrlaànlii'li koiM|i-

lizicrt.'sl aufBiOianli'r Kiililinwassiasti.tïi'. Wir wissiai iliii-li linlli- iil)ialian|)t

niKh nii-lil, wii' ilii' C. Il, N. O uml S Ali.ini. zn Mnli^killiai in iliT Kiilile

znsamini'nBruiil>i<'i't simi. "'i' "issin anili nni-li Bar iiii'lit, in mlilii'ii l-'onm^n

uml narli wrli-lii'U ( ii'srtzi-u rini' CmlaBiTOnB uml NiilBrniniiiTUnB ilir linzi^l-

nvn Atiniic lui iliT rliiinisrlii-n Analvw. lui ilcr Vi-rkokunB. iilnrlaïuiil l.i-i

dniManiimlaliimrn.ilii'ivirhi'iiliT l'nlirsni-lmnBUml Via-wniilniiKilia- Kolili'

mit ilii-sir viirmlinii-u, slattliniiiiL. l)ii' lOlianiailaranalyw saBt uu" ja

nnr, lias» in Snninia in ili'r (iisanillii-it ilir vi'rsrliiiiliaiartiBst zusannni'n-

Rfsptzli-n linzi'lni'U Ki>lil('n\vassi-rstiitVf sip nml wpvii'l froziait «'. 11. N. O uml

H l'ntliallin sinil- aliiT nii-lils wi^itia-. Xnn kiinni-n al.iT zwià Koliliai. ilir

nach iliT IClianoularanalysi' Bli'ii'la' "'l<r "i''"' aluilirl"' Zusannni'Usi.tzniiR

anfwiisrn. silir viTsiliiiiliiu' li rlinisilii' l-aKi-nsi-liafti'ii halii'ii; uniBi'kiinl

kiinii™ Knliliai uliii-lii' i:iBiaisrlial'tiii lui siOir viTsi'hii'ili'nrr ilii-niisi'lii-r

Zusarnninisi'IzunB ziiisi'ii. Diaili'l ilii'si-r l'instaial scliiin ilaranf liin. ila»s

|.ili anssrlilii'sslii'h narli ila-misclii'n (li'siilitspunkti'n anfBi'sli'Mli'» Klassi-

(ikalionssi'lii'ma nii'lit .las lili-al M. su rrBi-l'i'U iviàtiTi' ri.lH.rleKunBi'n. ilass

fine alli' IntiTi'ssi'U lii^fririliBiaulv Kla.ssiliziiTiniB aurli ilii' ri'iu «issiaisiOiaft-
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114 PROCES-VERBAtTX.

iiuiclitc jcdocti Bliiulicn, diiss tiicsp um srhncllstcn iilMTWundcn wcrdon konnon,
wt'iiii die zuniic-l>st «Tfdrdcrlicdcn rntt'rsiicliunucii in dcn cinzclncn KiindiTti

niH'li cinhcit lichen systciiiHtisclicn Plunc in dit' \V<nc tî<'l«'itct wurdcn.

M. A. K. KnsoN fait au sujet de la lumille hrune de Vletoria les re-

nianjnes suivantes:—

The hrown cnal <letM)sits (if Victoria. Australia. arc of greiit propdrtiims
and ai wide dislrihutioii through the southern half of the State, prineipally

in the liasins ui the Mne, hatrolu' and Mnrwell rivcrs (central (iippsland),

the Albert(pn and WVIshpnol districts (southern (îippsland), the iH)rth-

wewtern side of Port Phillip. neur Melhnurne. ami in the hasins of the

Werribee. McHirarlHMil, l'piMT Harwon and (Jellilirand rivcrs (western atid

soutliwestiTn central \u-t(iria).

Thev occur associated with ('aiii»)z<)i<- gravels, sands. clays and. rarely,

limestones. princiiially of the iilch-r and iniddle Caintiziiic periods. Thounli
in the Port Phillip area they are interhedded with marine deposits. prnhahly
Oligocène, tliey Jtp|Mar to he niainly of estuarine and lacuslrine (irigin.

The princii)al deposits niay lie regardcd iis oeeiipying an area of at hast
2.(KM) s(juare miles.

At Maryvale. near .Mnrwell. in the Latrohe valley. a Itore sunk tu a

total dei)tii fif 1.110 feet showed an aggregate of K()8 feet of brown coal,

tt-ssoeiated with <-lays and sands. This occurrence is the grejitcst knowti
deposit of l.rown coal in the world. It consists of seven l)c(is, with lliick-

nesses in descending ordcr of 2!). 20. 4*1. 228. 2()ô, Ititi and 44 feet, tlie third

aild tw<i succeeding 1 e.ls (r)42 f<'et ihick) lieing separated hy two hands of

clay. 6 feet in thickne^s.

Other ih'posits. varying from 'H) to WVA feet. occur in sevind i)laces. as

showii on the niap whicli I prescrit. Sonie of tlic large deposits liave natural

outcrops; otl;ers occur umler lieils varying fmm 40 to :ifH) feet in tliickncss.

A large ixirtion of the wide volcani<' plain wcst of Melhourue is in ail

prolial'ility nnderlain. Iliough perhaps not c(Hinectedly. hy large deposits

of Iirown coal, for near its northern margin. al Hacchus Marsh, two lieds 24
and 20 feet thick are rei)orte<l to hâve Iiei'ii found in Kaiiway Department
bores, while 20 miles to llie southcast. near liie shore of Port Phillip. tlie

deposits are froni :i:i to i;i4 feet in tliickness.

Most of the Victorian brown cnal is of higii ((uality, admittedly sui)erinr

to that of (lermany. where Ihe industry is of such great importance. Tlie

superiority is in the lower amount of moisture and asli and the highcr amount
(»f carlionaceous matter.

In its raw and liricfuettcd stales tlie .Morwell brown cnal lias calorific

values of 8,228 to *.t.rAi) lî.T.l'.. res|.ectively. while tiie calorific values of

most of them are hig;i.

The material is capable of beiiig niade into good briiiuetti's witliout the

ai<l of any binding n)atter. ami it is ;'niinently ,><uita!t'e for use in gas imi-

dueer.«. For a usefui comparative, gênerai, anulytical ami economii- de-

leriptinii of sorne of the Victiirian lirowii •oals. •eferenc-e slioukl bi' ni;ide
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PRdCES VERBAl'X

.HoISIKMK SfiANCK.

S('iiri<-i' ruiisucri'i' à la (liscustiipii sur i-otiiinimiciiliiiris divcrsi

La sôiuicr est «mvrrtc à \H li. dit matin scius la [in-sidciu-c i\v M. K. ï).

An.vMs, MM, T. C. Oknes et .1. A. liANnim- .'iRissuut (•(Hiimc sccrt^tain's,

l.i's traviiiix suivants sont prôsciurs:

H. Kkidkl, (*bcr tliifi Aller. <Uv Vvrhrcltutiij uml ttlf (fegrnxciUgvH Hfiîe-

hiing (Ivr i-erschieihiitii tekiotii-'^chen Struclureti in lUn nr-

{irntinÎThfii (ichlniin (paye )i7I).

l'ui' discussion s'ciiyatir au sujrt de ce travail rt MM. Stkenmann et

Adams y prennent part.'

(i. .\. y. 'Sloi.v.SiiHA.wv. Fiilihil niituntiiin chuinn, oirrllinisl ,v/if77.s-

ami hhck-fniillrrl momitnins in ihe EiM Inilii i> inrfii-

pvliujn ll)ajïi' llKlh.

i,e sujet de cette c-oininuniratinn est discuté par MM. Wki.tkh, VAr<iHA\

et SlKlNMAX.N.

L. E. (iKNTiL. Im ijioUiijiv tlu Mnrnc (pa^e 70:i).

M. H. F. lÎKll) l'ait (lueicpics iiliscrviitious .sur le sujet de cette étude.

I.a M -u-e est levée.

QlATliiriMK SflAN'CK.

Séance ctinsacréc à lu discussion sur le .sujet Xo. 7. I^es caraetéris-

ti(iues ])hysi(iucs des tners pa!éozoi(|Ues et les iiartieularités de leur

faune ronsidéréis au point de vue de la |wirtéc du retour des mers

dans i'étalilisseiiieut <Ies systèmes géologiques.

îl août.

La séance est ouverte à 10 li. du tuatiii sous la présidenc-e de ^L (î.

S'iKiNMANX, NL\L (mildman" et IL\iti\A(iKL faisant fonction de secrétaires.

Il est conveiui que toute disi'ussion ne sera perini.se ([u'après lecture de

tous les ouvrages.

Les coniuuinications suivantes scpnt présentées:

T. ('. ChambKHLIN. The shetf-stas nf thc Palcuznic nml tlifir )rlit(inn U>

(linatrnfihism <in<l Urne ilirisinus. (page .j:i!)l.

(i. SiKiNMA.NN, l)iv i)iilfi»zoiscffiti Mt'crf in Sirlttmi'rikn.

i(>ii trouvrra un rôsuuiO de
est question.

'(-iwsKiii iiiix p!ws tim f eut le Inivail dont il
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lis rnOCK VF.HFlAtX

pla(|Uc> t'At rcmisr au Pn'sidciit purtaiit l'inscription siiiviiiitr fuite en cristîiux

courWH (le sel m'iiiiiH':—

CnnKn's iir.)loBi))iif iiilcrmitiutial. VM.i.

NaCl.

M. P. 11. (^rKNsKL lit uiir riiiiiiimnii'iiticiti Mir .1 m'ir tmii uf nr/tliilinr

Tock" in Su'iiUii l'iu' ilis<-u^sioti >"('iijïiikc à laeiiirllc ijri'dnciit part MM.
Kkmi-, Skdkhiicimi. Cowcik it A[)AMs et Oïl il est fuit ullii^ion à lu

.«iinilituclt' i-ntri' les rocliis (liM'iitrs par M. (^ck-nski. et Irs nulles de syriiiti*

<pi'oti a vues un i-ciur?' ilr l'Kxcursiuii A 2 avant le < onj^rès.

ApriV la ilisrussiun, la si'an<t' di- sei-tioii spt'i-iulc fut ujourui'c à l'après-

tnidi

SlXlflMK Sf.ANCK.

Sc'aïuT consacn'i' à la di-^'-u^siiiti sur Ir sujrt \o. 4. I.'oriKÏru'

rt riin|H)rtaiirf drs scdiiuriits i)rccainl>riciw.

i:i août.

I.a sraiH't' s'ouvre à II) h. du matin sous la présidericf d*' M. V. M.
Tkhmikk. mm. \V. h. CoLLiNs et M. K. WiLMJV agissant eoninie seeré-

taires,

I,e^ cnnNnunieations suivantes s(»nt iirésentées;

(1. A. .1. C.u.K. Illiisfnitlim.-' nf thi /nnitalioti nf cwi/msil, .jwiysr.s uii'l

am/>hihi>liti>! in ni>iihn't:''t InUinii. illustré de projeeli(tns

lumineuses Ipage M 1 ).

M. AoAMs au nom de Tassenihléc félieit" l'auteur de la fa(,-on claire dont

il a étalili l'aïuilo^iie des K"<'i^'' ilr l'Irelande avec ceux du Canada.

.1. .1, Skdkhhoi.m. Dijfiniif tijiw'< uf Pre-Cambrian unri>nfuimiti<;s (i)aKe

:i|:i).

loUN' HoKNK. The l'ri'-Cnnihriiin seiUttientarica brliriTii Iht- Moinr thnist

nn'f thv easUrn htntkr of thc Scottish Hiijhlamls.

Le Prô-'dcnt déclare ((u'il est ubsoluineiit «le l'avis de M. Hohnk.
J. J. Sedkiuiolm. lii'ijiimiil ijmiiitizniiim [or iiti'ilr.i-i.-i). illustré île pro-

je<'tion,s lumineuses i|),i!îe ;iI!H.

Dans la discussion (|ui suit ou entend MM. Lawso\, Chlk et Skdkei-

IIOLM.

W. S. ItAVl.KV. 77(c Prv-Ciimhrian seilimi'tilnrii mcks in Ihv fiitjhtnmls af

\i'ir JvrKvij (pane ;J2ôi.

C. K. I.Kllir. iitlntiotts ,>f Ific plunr nf unconforinitif ni thc hns,' of the

Cainhrinn t» tfnr-'<triiii ih-poNÏtion in littr l'iT-Cnmbrinn

tinte (paye iWô).

La questitui est discutée par MM. La\k, S!-:DKitiioi,.\i et IIounk et la

séance est levée.
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IJO l'HOCKS-\KRBAlX.

miiif:Mi-; sRanck.

.*^i'iuirt' tic clôtlin-.

14 miût.

'" "i''"! >1 iiiivcrti' A Kl h. ilii iimlin. scni» lu iirfsHiiriri' .ir M. F. I).

Adam», If Si'crctuin^ ^|.|l(^ll, M. K. \V. Hhikk. fai^iiiil finicliiiii ilr Miri'tiiir.-.

Kii t)!^™!!! lu M'iiiiii'. M. AliAM» fuit ri'inurc|ii(T i|i 'c-l lu iliTiiii'uv

ri^'.'liiiui ilii ( niinn-t. Il rctucn-ii' U^ iiiiTiihrcs fli< Irur îis>*i<liiit(- tt a.- I.iir

iiitt'Ti'i.

M. K, FiiKi H lit luisuitc II'» rupiKirts ,lcs (
'oiiiriiissicMis -ur lu l'ul; i-

tiiliiKiu l'liiviTsuli< (|m|(i' |:)2| it ..ur lu luihliiutiiui irun li'xi>|ui' tii' -tniti-

«rupliif lira»' Kl.'i. Ces ru])]«irt^ wiiit up]iriiu\T».

M. Iv riK .MAU(iKi{iK lit l'usiiiti' If miipcprt ili' lu CiuniiM.si.jii iiitiniulinn-

Ulr lIl'S lîlui-ilT» ipuiIC mi ll-ipui l^l U iroUVf.

Au «ujit ili' lu Ci.iunii.siiui Mir li ili-Kri' uviitliiTiniiiuc M. Ar>AMs lit

utu' Ifttrc dr M, C F. IU;rKKit lui fuisutit purvctiir uni- niininuiiicuti !» lu

Jiurt clf M. F. IIai.kt ù l'cITit ipii' lu C jnissiiiii n'uvuil |ius di- ruppiut
Innilfl ù luirr, Iliuis ipi'uil ruppnrt situ ill'llosf ù lu tri-iziôliu- srssinii.

1,1' Sicri'tuiri' lîfiuTuI lit lu pnipositiuu ili' M. .1. .1. SKDKlipriu.M iiiviluiU

le» «Tviri'» );c''iilcinii|Mf» ù uni' niii|»'TuliiJii plus urtivf cluus IVliuli' .lis

zniu-s l'iiutiKui's ilii pn'i-uiiihriiui (puKi- I.")7k .^pl)^ollv^•.

11 lit ciisiiiti' li's prujiositioiis siiivuuti's ili'ju uppriuivr-i-s pur If Cnti-iil

fri su sf -iiiff ilu 14 unût. f t tiititfs Ifs ilf itx simt ufffptffs: -

II) l'rniMisitiiui ù rflîri ili- uiiiiiiiifr uMf fiuiitiiissiiHi sf i-imipiisuiit ilu

SfiTftuirf lifni'rul ilii ('i)iiiilf fxfiuilif ilu ])rofliuin CoUKrfs fi i|f iii.„x

uni-ifiis sfi-ri'tuirfs «fiifruiix iliVsiKru's |Bir i-fliii-ii, pimr lixfr If i'i.nnut ilf

lu liiiuuiKrupliif (pii ilfvru firf pul.liff pur If CiiiiKrfs, If nnnil.rf île puRfs
rf.scrvi's ù i-liui|ilf puys ft Ifs ilutf» uiiwpifllfs If» iimiuisfrits ilfvriiut l'Irf

rfiiiis. Cfttf fimimissiiui iluit uilssi uviiir If ilriiit ilf ju^fr si Ifs nirtis it

illiislruliims fournifs pur Ifs uutfurs ilf» urtiflf» »' uiiuptfut hifu ù lu riiHu-
ilitfli m iimjif 157.)

{ii l'riip.

llf pus plus llf huit |Mi

<*nrilitfs fXfflltif» llfs

i|Ufsliii;i il'fluhlir UJif I

i|U UIL pi'tit fDliutf iiitiTiiutiiiiiul soit rini f. lipils

yunt pris iiiif part uftivf uux truvuiix <

pif ilfiitfs lin (

ouslitutiuii ft ilis rfjilfnifuts pi

mgrfs. iMuir ftiiilii

snmufttrf, si f'fst pnssililf, urif prii|nisitiiui ù i-ft ilTit ù lu proi-ii,

ilii ( 'luijfrfs ipagf IÔ7.)

l.f iirfsiilfiit lit If ru]i|iiirt ilf lu ('luiiiiiissiiui ilf lu

iritfrruitiiiuulf (i)ujîf 141) Ifiptfl est ui)priuivi*.

rurtf HfiiliiKiiplf

M. (i. (I.

iiptf ù l'imun

vMirH prnpiisf If vote llf rfiufri-ifini-nts

iiitf

JtKSDUTIO.N I)K IHANK».

"Tl;f Twfiftil ItitiTiiutioiuil (Jfiiloniful ( 'iirijrrfs» ilfsirfs to fxpri'ss its

(Ifcp »fii.sf llf (jrutituilf tu ail wlio liavf fontriliuti il iii uny way to tlif sucws»



l-ÉA.MK» ..f;v(l,,,L,,

IJI"' 'lie (

'niijin'^s iiriil (,, (I, (.

:',;t::;:v
-^ ^'"M Ct/'m:^;;:;;;^:'! "*- „„„..,

le. tl.i.nL ,1 .
'" •'"'"m t 11- I '.iliim. 1

' "'""> "f
' """^ "" '"'Vrr,,,,,,,,,,

„i .)„„'„
,

, ' " '"'>
l"'"i''l'' ni,,,,..

::;;:i;E:t:r:;.î H-~"«=^^^^

iur>jiii,., „C|| ,
'''"'".> lu'vi' rniiili' il„.

»"" i..\

'""•rL!': y'if'"
"" '

" ' ™'"' '--
'i" •'"''"^-

I .m,,,,,. ^r,.„ ,„„„r,u „,,,„„,,,„^
.,,,,1 i,

'"' '" "" l"-"-r„a,i,;,"" '"'"'"^» <( 'M. ( „,«„.»«.• ""' "'""-'"«
K.-..i.,«i,. „i„.,„„„.,,,, ;„

'"-'Pi.. I ii.r,„„;,|is„,, „ ,

".-<" 'le leur ln,lulg,.„„.
,.t ,|,. |,.,,' ,,.„

I,.,
!'s( i,,v,;,..



SRa\( KS l)K SKCTIONS.

8«ctlon 1, 04oloffi< précftmbrltnne «t éoonomlqu*. Fltrolofl*,

Mlnér»lorl«, tte.

P.JKMlP.HK Sf:AN('K.

Sujrt Ni). 2: DilTiTi'iiciittiiir» duns Wh tiiiM{iiiui« ini»*?*.

H tinûl.

I^ j'/'aiiri- n'ouvri' il 2.41) li. <lt> rH|iriVniiili, hoiih lu prt'-siilrii I<- M. H.

UACKKIHiiM. M. I*. lï. (^rKNftKI. iini!«!«iitil niliillH' m'iT**'tilirc.

I.f pn''>'i(li'nt Miitiiniri' c|ii(' tes <lisrii.tHMiiii* iir S4>r<»iit iH'rrii'lHt'K <|u'ii|>ri"<

lu Iccttin' lie tiiiiii - l<>* i-(tiiiriiuiiic-utii>ii^.

I.VK articles suivants snnt lus:

H. A. Dai.V, Silh iiuil UiirnlUfis ilhislnilinti iH-trityrm«is I |mnr IH!1|,

A. Hahkk.h, Fniiliiinal rrnstalliziiliini Ifit- ftrimrfnctitr in tht li'JfiiinlitUion

II/ nwk tiin\iniii» Ipiim* 2<l'>).

,1. I'. l[>[>iNcis, Sumv rxnmftlrn i>J numnitilir ilijhrenti'nlion ami (hnr hiuriinj

im thr finHitti nf iHlfnjfriifthiriil prnt'incru liiiiyr 2(H)).

H. S '\'AsHiMiH»N, Thf iiilatnir ciicUt in Sartlinin (puKr 221h.

\V. Ilnints, Viinnliimi in cunipunitian oj iirlitif mih'mints in nlnUon

tu vituinintif ilijfirtnliiiliim (putt»' 241).

r '. «liscussion s'i'iiniw sur It-s npinicpus ('iiiim's danf wt* artirli's un suji't

lie \l (iiflV'ri'iniution niajiTuaiiiiUf, et ['(m riitcnd les lui-inU-rs suivants:

A. <'. I.ANK, K. l,oK\Vl\S(iN-l,KssiN)i, \V. Ckomm. .1. \V. KVANS, I>. riltssnN,

(i. K. HkcKKH, .1. 1*. liHUNCiS, Tm. DaHI.HLOM, a. HKiUiKAT, N. !.. HllWKX.

B. IImis(i\, \V. s. Hayi.kv ft H. Iîai Ks-rmiM.

Lu .viuwv rst ii'Vt'c.

i)i:rxif:MK sr.ANCK.

(nniuiunications divcr-c-: (irniiniic rcimoiiiifiui' rt cliiiniqui'.

Lu sc'anci' s'ouvre à 2.4.'t li. tli- ra|iri's-riil(ii suus lu pn'sidriii-i' de M. M.

MiKitH. MM. H. Ha( Ki.i Ml et A. .V. ('t)LK uniwuiit îoinir.f -^ciTélain-^.

Iax i-nnuininicatiuiis suivaTitcs sont prt'si-ntôi'n:

J. Samdjlcikk. Krijrhni'"n- <hr (jcointjisvhen l'nlerKiichuiuii n iihci- ilw

l'li<i.si)liiirHliuj(t:sla(h'i linsshiuh (pimc S4:i>.

('. N. (iori.r). Ttir i»riirirncv nf ftitmltiiitt iimi nntiiml (/«.-a in thr Mui-

rnnfinint JiiM (patïi' S(il).

122
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IM l'Uni »>-t KHIMt \.

S«ctlon 2, Faléontoloffl* tt Strfttlfrftphlfl.

i'Ui;Mif:i(i: sf;\\( r

( 'nriiiMiiiiirahiiii- iIIm thn.

Il I.MÛI.

I.ii -rjiiii-r ^'i.uvn- l'i 2.'M\ h. lie r»|pn'—ninli. -^pti^ lu i)ri''>iiUu<T tk M. I.

li.MJtMt I. M. .1. \ 'i\N< «on iiKi-«uiit rohiiiii' «(•m'iairc.

l.i-> i-iiiiitniiniciiiioiiH Niiiviintcx -loril |irr^'tih'r*:

l'iKliit»: l'iUMiNl, 1.11 finim amtiimiUiU 'In tirnim hnuillu ilu imnl ili

In Fiiiim: "iiii Htiliniitit'ti "hiiUfirnfiiui/m I ptlK*' '*-'»*.

K. T, MH.l.nit, 0„ ih mo'l, i>f >l,i,o>;t„in „/ Iht unn/inuix mnulnnurtih

«f fh, \\',i,nihr.--r<iiiil
( piiKf H!t.">i,

M. (iH.K tait nrniirr|lHT r|Ur li-^ 'uivn^ i\i'\v\n]>]it-V'i |nir M. Mki.i.hu

Hinl .rimliitit iilux iritrri—urili-. (|ih> l'iin attrilnir iimiiili-tniiit iiiir <iriutiic

Irm-rrr au < l[<l Uni Samlxtuiir" <li' rAnKlilcrrr.

r. H. \u.\y.^. r,ihu„ f.ahin.^ >.f ,„ln- ,i'>i'l<il„.>, ^piiui- 1111 I.

.1. T, H, Im-:>. liioliHiiait niil»,irai)hii. lllii-'rrrr 1(11 Viti ilr rari. -

(lu tviH' dniii il i>r (|iji"'tinri ilan" l'arlirlr.

A|in'- la niiifi'niiiT ili- M. I\ i>. la V-urut- ri«t Icvrc

8«ctlon 3. Oéolorie glacialr* et Phyilocrftphlt.

i'i{i:Mif:ui-: sf:AN( i:.

Sujet No, li: Dari- «)Urllr nii.-un- IV|mhh»' ylai-iitin- a-t-rllr

t'h' iiitirrnrrijMU' pur i\vs iH-rimli-s int» rnluciairr-i?

S a(.ùt.

I.:t M'atuT .-I nuviTt.- à .».:«» Ii. ilf l'apn -tiiidi, -nus la piv-i.lrii.i ,1,.

M. T. C. CinMHKHUN. avri- MM. \: \\. l)y.\\i,u: W. A. Jmunstmx ,.|

M. I. (ini.DMAV .-n (lualitr- (h- scrrérairr». A la ilirnamli du prrsid.iit il

t-st n.iivitni qudu liinitir.i à 2(1 iniiiiih- U ti'iiip^ ai-ci.rdr [Mtur la Irrliiiv

d.- «-Iiaqur arti.-lr tt qur la di-ru><i., xra p. nuis ([u'après ritlr lirliirr

Lr-» inriiliniliiraliulis suivaiitis -niit pn'sriitc''*-.:

<;. W. I.AMl'U.iil. 7'//. l„li-nit„n,ll imUn. it, Itn Hrill^h Ishs ipa«r

4271.

\'u ralisciiiT di' l'aulriii' l'artich' ist lu par M. SritAit.vs".

A. P. ('ol,K.\lA\. An <.<li>iinlf <•/ i„>sl-<;i,innl nii't hitrr-Hhirinl l,,ii, n,

\nrUi An>fn'ra Ipam- 4'.i'}).

M. ( 'uLKMAN doiuH' M'iilfUU'nt un n'suinô dr -un nuvra^c'.

(1. F. Witn.uT. Iticcnl (iali "f (h, ntti iiiwlul iihiriiil hvnhr in l'ii,>i-<\iivni,i.i

(piiKc 4">I).
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126 l'HOCKS-VERBAl-X.

Section Spacial*.

PREMlIÎKE SÊAXCK.

Trrtoniiiur.

Il aoCit.

I.ii M'iincc |.»l ouvrrli. à 10.45 li. ,l,i mutin sous lu pr«(l|..iii. de
IiK M.»Ki^EHlK, .M. T. C. Dkms, agissant ...mnie sicri-taire.

Les (•(mununicntiipns suivantes sont |ir('s(.nti''i's:—

!.. E. Dahmilom, Thi iiMjk iij shiar (pap- 77:t).

On lit si.uicniint le titrc^ cii' TouvraKi. ct l'iiut™r fait un l.rcf (i

sur i-c sujet.

El<.NE»r HowE. LaiMitU, ami Ih, ..,«*,„,; „/ ijnurnl abme m/m
77.")).

I>. ^IrDo.v.ALD. Ejcmvtiim flffonniitiiiH^ (pagi- 77!»).

En raliseniT cli> M. .MiDo.v.^U) on lit seulement !; titre lie |-(,uv
M. lÏECKKlt en (lotuif un aperçu.

E. O. HdVEV. XuU- on tiitttlxliiks (jiaKc 7!»;i).

I.a séalu-c est levée.

.\I. E.

liseoiirs

.< (pane

niKi- et

SECO.NDE SÊ.AXCE.

.«(•a.iee ,-onsa, rée à la lirture ,les études ,|ui ,r,„it pas |,u être présentées
au.\ seaneis antérieures, li-ontinuation de la séane,. du ruatinl.

11 août.

La .s<-.ane,. est onv,.rte à 2.2» h. d,. Taprés-niidi sous la prés „ |e
M. J. J. Seuei LM. M. p. n. (JIE.NSEI. apissant e si.rétair,..

Les eoinniunieations suivantes sont iirésentées:—
li.ULET WlLLls. l'hiimmuiihll t./ Ihr Cmllllmi ,!r Im Aiiilrs (paiïe 7:j:il
IL Keioei.. Chir ,!,„ Aiitiil ,l,r qimmm, Kli„imrh,r,ii,ku,iii,t, ,„i,l

ilir (h.4iiUiiuij ,l,r Olicrjlâthe île» achinjes im Tnirlcnnirhiil
ilir tirlllmii 1111,1 nônilichcn nrgcnlimxhin Aiiilei, IjiaKe 7Ô7I.

Ces di'ux ouvraKos dcanient lien à une disenssion fi laquelle prennent iiarl
M.M. (JlE.vsKl.. Steixm.vvn. Evans. KEr.,El.. i'.uuKE. WlLLis ,.t F.,nmno.

M. S. M.iso et W. n. .-JMrril. Th, rdnUm, „f msinir ,l,:-lurlm,m,< iii llw
I'liihi,i,i,i,.s l„ iif,>lu,iir xiructnir (pajie S(»7).

l.artiele est présenté par .\I. F.i.vsixci ,|ui mv un l.ref aper.u.
\,. E. l'Ei.irr. hlraUum „„ /l,„„l„c luniii^iiln. Tmiiilias i„;,rli,n l'LI,,,-

/<i"r.< (pat'i-lilll).

Ci'tte eoii n.uiuealion est éKali> ut présentée |iar .M. E.iwiN.i ,-1 on
en ht seulrnaait le titre.

W
. Patecke. t lui- lf'l.iorii.Thc Exinrimenk- (page S;i.")).

.\I. Cadell fait (|uel<|ues (jlisirvations sur ee suj.'t.

La séaiUT est levée.



ff)MMissi()x.s 1)1 a).\(;nt:s.

COMM.«.SI„N l.l- ,.,i,x si.K.xmAU„F,.-,

I Mo institue''

" int'ruDirc i]<<

iiu'ilapliur,.,

n 1»I7 c|iiajui M.
"" lil,« M. I,EON|„„

"'lit ilu ConitriVs

A la s,.ss,„„ suivant,,, ,.„ |.h«) .
"

,

"'""'''

l'"'"- l"ttril,uti„n ,l„ prix: _

'
'""'«'''""'<

«..ivanls „„t M- a,l„pt,!,,s

•^"- I- l.'attril.iition ilii priv „.,^ 1
,.

''""•'-"- -l-un ju„., ,.|n, sur r^, , ""f"
''"'' '^'"' '""'1- ""< I™

'"

""c^, "V'^'™
^. •"«' ^.iM:;r;'";;;j

"""' "- - »

'"""-• '.V„v„i sera fait au plus t'r, '.n

""" ''" '''""' '-".Pluin-s au

•"
::'"""- '" ,,,,„„ ,„„„, ,.

I. l'c-tn.graplii,..

- ''<'iili«ic'K<'iUTalc.

'• l'ali'cintuloKic.

"'l'ms IV.tal,iiss,.,n™t
,lu priv i| , -, •

A A. K.U.SKV
, par v„t,.,,u (•„,„„;„

""«'• m't,;.t ::::r' •'""""™«-i»^-«rap„i,„„.

''™*;r;*«'™'-;r;v;;::
- -"'-**

-." ....w-^i:;,',^r:^:::: -' "-'^ <" « '/-»'.„, „
--w,::-,:::;;:;!:-"-. ''

„.

"iiiiric

(//», '<(hcn

127



128 COMMISSIONS Dl- fUNOKfes.

K-M'I'OHT \n: LA COMMISSIOV Df PRIX MHKVDIAKOFF.

IV'sfuU* par (ï. Stkinmann.
rciiiplaviiut Iv PnVid.-nt ilc lu C.mimission. M. A. (;. Hoobom.

I.a (oiiiiiiission rrpn'srnttV par (piatrc nit>iiil>rf>s: MM. (;. (). Smith,
(1. STKr.NMANN". P. M. Tkumikk. Tm. Tschkhnymiikw. Ù la w'-am-.' du 8
anût. !Hi. ;i((in. du matin i)n)p<,s,. d'am.rd.T le prix îi M. T-milk Aim^am).
peur son inrinoirc: Us twpprs ffr rtanurimnil tics Al,,fy orfin'tnlnhs. VM],

(V travail m- <-.)m's|..>nil |ms cxactcnimt aux n.iiditicins du tliènic
approuvé au CouHros dr Stoikholrn: '-Étudr mti<p](' Avs hases de la tliéorif
des firaiids cliarriaKcs." panf(|u' il ne r<nit»-ht pas un.' <riti((Uf de ta tliroric;
c'rst plutût une api)li(alion d.' la tlu'nric sur un.- vaste r(''Kioii dr:
occidcntal.-s, r(|iiivnlant à unr rritiijuc vn ci- sens, ((u'clle niontri-.
('tudr applcifondif. (juc c'est la théorie de:

le mieux les pli

Alpes

))ar une
grands elia

la eiu

n'yinnal.

lenonienes extrêmement <

ne jus(iuïi la tvftion des

arriaKcs. (]ui explicpie

)l)servem à travers

tics Alp»

-a majorité de la Cmninissmii était <

raeines en ét-ii d,, tnetarnurpliismc

que la synthèse magistrale
>n1emie dans le W" volume de /A;.> AtitUh ihr Èrik, par M. Knnr

hors de

SiKss. difriii' de lii plus haut isidératioii, doit êtn

La (

neours au prix Spendiaroff.

mimissicm soumet à l'approhation le tin me suivant pour le pro-

"l.e meilleur travail iK-trograpl;

sur les prolilènies (lénéraux de la seier

Kpie apiiortant de nouvelles lumières

Adoi.té à la du Conseil, le !l aoftt et à la séaiim-e jcénérale, le 1 1

l

MKMBIIKS r)i; I.A ICIMMISSIIIN ni' PHIX .SPEXDIAlKifF.

(Klus à la «l'.iincc- f!('iiiTali> liu 1 1 aciùt HlKi.)
M. AiiAMs. l'nVi.i,.ii(: MM. MiiKsTjiiiM, Hkckk. HmiiHiEii, Cmis»,

HAllkKil. KAlinxsKV. I.AIliCiix. F. l..|EWl\SclV-I,KSSlX(i, Mu.CH. M.iI.KV-
«iltAAKI-. 'I'kaI.L.

COMMISSION DKS liKSSOlliCES MONmALIiS EX MINKHAIS
1)1-: riCH.

Ciiriititui'i' !iw Xr CuiiRn's. SInckholm, 11110.

KAIM'CIIIT I)!: l.A I u.M.M|.-.si.)\ DKS HKSSdllK Ks Mo.NDiALES E.V MINERAIS DE FEU.

par .1. V. Kkisiii.
111 n.Mi|ila<viiii.iit <!,. V. Beys,iila(i, IV.-iilcnt do la Commission.

I.ors (lu XI" CoMBri's (^^.(^loKi(|ll( intiTiiatioiial. dans lis <Mii|uêti's faiti's
par lis Ki'oloKiics des ililîori.iits pa.vs |,our la prfparatioii île roilvragc
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tOMMl!JSlC)N.S 1)1

ciHuri'E i.-mim:hais hk fku EXPi.tnr.\hi.Ks sans niFriri'i/rf:.

_

M rirmis de fer MimTuÎM <l»; fer Mi iiTiiÎH de fer

il tcnrur boew'. à teneur iiMiyciino. u t ni'ur Imute.

Teneur en frr. :i-2' ;
;r_> 4.V t 4.V(H)' (

^(IlillIX. ut-i-v;.

{ MincniiM
(1 S'

,

FhoBpliun.'
_Mi,„.r,>is

(«' '^ Il (M';

2.'y-\iy\. ;i-tiM. loM.

Friiisilc ^^ln^iI^o^t. IIJ-I. .>>!. 1 .VHM,

IViluiliiiM IVili' cil' l.-V ;, il liml ajciillir le iImuUc .li' la tciiciir in m-

Blllirsi' à la Icliclir en frr pcmr lis inilHTais iiiiitiliaMt iIm inaiisala'si'.

Dans U's iiiiiuTais ili tVr rii'hi's iii iiiaiiKaiiiM-, à nasilri^ qiir la liwiir

111 nmiiKaiiiVi- laiissi', \v |)lii).-i>liiirr baisse aussi, l,a ti'iiiur l'ii litauv jiisi|ii'à

3' , lU' rhaiiiïi' pas issi'iitii'lli'i it la valrur iruri riiiiuTai ili' fiT.

liHori'i; 2.-MI.NEUAIS IJE raii dont I.K.XIM.DITATKIN DKI'KM) UK l'KU-

TAINEW CONDITIONS l'AClLKS A liKsolDUK.

\I iH-mi.-* dt! fer Mincruirt de fer Mineruis de fer

à teneur hiisî-e. àli'neur moyenne. à teneur liiiute.

Teneur .11 fer. i'j' /
2r^4ô'.; 45-(ÎO' ,

Atidc sdinqiH—iduiume
—ehîiux. Ul-lô'r 15-25'

i
25-y0'.(

j
Miiifr:tia

1 Thomas.' (t..V< OG-O S', o,y-i<,c

l'hospluirc 1
.Min»T:ii«

( Ji.s>errnT.l I12Ô' ;
o.m-o.(M'c 0.(lt-0.05'c

Fr^is d'exploitation.

Fntiwde transport.

;i-4M

1 . ô-liM .

4-8M

.

;^5.M

.

Ô-SM

,

Ti.iis li's autris iiiiiirrais ili' fiT à i-imilHisitiiai moins rii'lu' et il frais

il'oxi)liiitation l't ili' trans]ii)rt plus élcvrs sont à placer ilans le troisième

(troupe. ICn eonsidérunt, par exemple, la valeur il'uu gisement, il faut

toujours preTidre eomme iiase la valeur totale iniliipiée ilans einuple lalileau.

Ainsi, un gisement liont les frais irexploitation sont moins élevés figure ilans

le talileau eome ayant plus île vali'ur ciu'un autre où la teneur en ter serait

plus élevél-.

iPour lo calcul de la teneur ea iiliosphorc, on a pris icmane biKK une teneur amxiinUM

de 2'c pou' la IMUC Thom.i.s et une leaeur masiniulll lie 0,U8<,-«,l',i pour la fonte Hes-

Kinrr, vu que la teneur totale du phosiihore dan» le» minerai» reste dan» les fontes sans

perte appréeiable.
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132 (i»MMts>InNs ru ii\(iHÎ;s

COMMISSIONS DK I.A PAI.LdNTOM KJIA IMN KKSAI.IS KT Df
i.KXUiii: DK >rHAri(;i{AiMm:.

il.ii Coriiriiissiim ilr l;i l'ahi-niiiulniçiii imivrrsali- ii ri.' cnn-iturr :m
VIII* Cniijîn's, l'îiris. l!t)M) et Mh- ilu lrxi(|iM' dr -traliurapiii.. au XI*
((ill,«rt'^, Stnckhnliii. I!M((. I

ri{<trK>-\ KlthAt, m: u SK\\( K l»h> I (i.\l\1|s>|n\.-. KKIMK^ DK l'AI.Ki iMiim
r:i MUA iniiiM'iiiK.

I. .\,u » nrliilnir fiiilnizintlinj/i/iii\

Suivant lu proiiositiuii ili- M. K. FiiKm, la (
'<itiiriii>.-*i.iM .KVi.h' à riiii-

uniiiiiir ('oriitiu- suit:

Ktl c-ni.s(-(|uciin' lit' la n'\ inuri d.-s n-jrh.s i\v la mmirurluturr /ndlnjîiiiuf,

(Irlilirn'-c au ( nufin-s intrnialidual /unlouiquc ilr Mmim-u. lu Cnininissiipn
n'))n-ii,lra li'tudr (!<• lu <|ufsti.)u, aussitôt <|u<> l«> (\»ru|itf Itt'ii.lu du limiirr
Coiinri's (le Munani sera pul'lirs.

2. l'iil'iifnliil.iijiii tifiiirrsnli.'i.

l.a nV.litinii des ni(inciKrapliir> ('liissi(|ii,s (|,ur cx.'miilr. de S.in.icmK.iM
et de SdWKHHVI u'c-it pa-i rticiirc n'alist'-r.

Srliin uu»' rcnmniuc de M. Tu. Tsciikuwhiiku-, rAcadénnc drs scirrircs

iui)M'riali' de St.-lVtrrshnurjj; aci-Dnli-ra îmiImMciiinit une suliviiititui cuu-
siilêrahif pnur voUv ti-uvrr tn-s rdûtcus.-. ].v ('i)iijïn-s rcrnnuuaiidfra à la

((insid(>ratiou des acadt'inics d di>. socirtt's scifntifi<iin's de tous les pays
rt'pn'-ctitt's di' suivre vvt cxpriiplc.

;{. CnfiiliHiits UissiUiim.

M. V. V\wn auimiHT la pnl)li(-alinn d'un <'iilnlo,i,is f»-^s,'liuni. ()ui

ccimpri-iidra, à l'i-xi-iTipli' du X^mnirliitor de B».)\v\ uu catiiliiKut' critiiiut!

de tous les Kt-nrrs vt de t.mlis 1rs csim-ccs palf'untolotïiclUfs <t dont chaHUc
fascicule ciiniprcnd une ou plusieurs laruilles disti s. Lis deux jM-emierH
fascicules sont déjà parus. La continuation de et ouvrage étaut assurée
par l'éditeur \V. .It nk. Merlin, sous la miaclion de K. Fiuicii, Itreslau et

\V. JoNfiMANs. Leydi'H. le t 'ontirL's reeonimandera à

"iratiou active Il : louée une certaine rémun

leinlires une eol-

nii aux ((intriltu-

1. Lixi'/in sii-niiiji-njihiiiih

Vax conse(iuen( de préi-ieux Ir

la ('(ininiissioii décide connue suit:

ivaux prt'luninaui M. I., \V^

la) J.es noms stratiKra|)lii(]Ues doivent être énuniérés dans leur la

orinimde pour fixer ie droit de priorité.

il)) On jmipose ciiKi volumes, un par ccHitinent. n'dijïés dans lu lai

«Inminante, et l'emploi exclusif de caractères latins.



l'IMllJsni.Ivs ni "MiPli;^.

'<) t'rjv n'rriiiniVali,,,,
,|i'« ,„ll„l„„.„

"'•m par,!,, .,„„.,,„ U.^, ;;;,;;;;;;:;">•'
"«

..,., r,.,ii„.. .i,,,;,,,;^,.,

'•*' J-'"" riiaMu.srrilK sont ,), i-

'''"7;-;::-..;vT;;.,::t!:;:z - '-
7H::,:,;:,:;:;rr:j:;:,ji;;:"'.''X'.r..;,,;i,. „^„„„ ,„,,.,.

y''^'^^:^z^^
' • -

'>. ICIuli,,,,..

,.^|w''r;;t:;;;;:;'t>'-t;;^,;;';; ,^"" ''""'«
^'''^z::cc!::::^ltJ\:'^^^'^>^^

'II- Iw HKiiMs, ||K„..

<'. I)K SiCFAM.

'.', '•" "WVN. S,,.rft„ir,..
A(l„pt,-. à la srànir ,1,1 ( M.M.ii .,. ,., .

.
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hir OU «liTii \I. InhTitiit

cl™ Vonirhiitiri filr illi' lli

cxikoiij. lictriiiitc Kl

ituii^HIiIh

iiillillni ( H'nliiK*ilkollKrr> Slnckllnlm mit

litrrrmtloiiaifri Strutittrapliisclirli

"""ii»»i rluul.t sich ilini vcri'lirlirlicTi Xll. Iii

n.iliiiimlni I H.pliwnk.irinr.'.. I.c.zui<li,-I, .liiw^ \ViTki.» riiirlir,.l«i.|i,l,-- l>r„-
ttrarriiii A'nrzuli'Krii:

Xinik iinil XiiUlMkiil csrii'» intiTiiuliDiKili'ii »lrutiijni|ilii>ilHii Ki'xikoris
liraiii-ht nirlit cTst (lurKrlcm zii m-rilni. du .iiT Anlniu ziir S^liatTiiri» i-inc»
«ilrhi'ii WiTki» liiacits v.iri ilnii XI. Kipiikhs^c aii)!i'iii»r>riii']i wurdc.

\Va» ji.l.ii-li cliv Ail ,li, /'uW,h,(,„„ l.ririfll, «i mu,.» I„Ibi.|i,|i« fc.,tK,.|,.t,t

wvrilni: l)as l.,.sik.>ii ist In fi„il' H:ii»l.ii l;.Taii«zu)[il»ii: I. Kiiri.|ià.

II. .XnuTika. III. .\»icii, I\'. .Mrika, V. .\iistrali.M, l'dlyiusun mal .\iilal-ktis!

Dii' ..iiiziliicn »tnitiKra|iliwla-ii Nanini iT^rlaùiicn in al|iliali.|i,.lMT

(Ininunii. .Ii.lrr .Vitikil nni»s an^siT .I,.mi Srl,laiî«..rt.- Islraliuraiilii-c-luai

Nananl ii.iili fcliriiali- .\ÈiBalwn cntliaKcri: lai Dii' Daliri ill.iT «.iia^ i-rsl-

nialinc .\urstillnnB i.Vulor ml.st «.nauir I.iliraluranïalif ), iKi StilliinB 'lc'«

Siliiilitdlivcl,.- iiM K.iniialiiiri>.s.vst.in mal «.ira- Ijnmviiznn).'. l.-l iv.-nlnclli.
.«liiitcTc ViTM-liiiLiinB ..ilir .M.alifizi.'iiM.K ,lc> IVKrilïc-> mit l.itiTaturnach-
»ris. (d) nrKi'inviirtJKc allKi'mfha' W-rwciidunn des jtrurilïiw.

.\lli' .Vnu'alwii siial mnnliili.-t kuiizis iiml iilijcktiv zu lialliri.

>>m(/;i.' I)ii. liiizrliaii .\rtiki>l kiiniuri in ili'iit.rlaT fianzo.<i.«i-laT,

ciinlisi'hiT ik\m- italinii^clar Slaailii' al.ai'la,<^t «iTdin.
(lrii<ini«iliim: I)ii. vom .\l. Intirnatiimaliii C'dlc.mnkimmv»,^ In .-itia-k-

liiJm kmi.-liluicrtc K(aMmi>»iiai illnTiii t dii' Vi-rpllii-litmin, dii' Mitar-
hi'itcr Ih diT «lis,. zusamrniiizusIc.Ui'n. dass iliv Malirir nwolial mal sarli-
llrli vcTti'ilt winl. I)iv .Maimskrl|it|. »ljal si»lami Ijis zu linc'ni l.istiimntcn
TiTmliic (z.I). fiir .l.n rMiii Maial " l:urc.]ia" liis zuni cMni .lanuar l!ll."i)

vin di'ii .Vuti.rrn dcni llrrausKi'licr mal licdaktiur lIiTrn Dr. I.. W.v.vciKN
cinziiscnilcn. iIit dir DrucklciîmiK l.isi,r|[t. Fiir j|.dc-n Krdt.il. uad xanil
filr jidi^n Ilaial. i»t chi Sulik.anitir zu l.ildin. -.ivli-his die OrKaiiisalicm mal
(lie i!nsammciist,.llmiB diT .MitarliiàtiT iiliiniiinint.

Miiiliilitiit (lir Dtiirl.lifiuiiij: ,\ii ,|i,. ||i'rn-ii Mitarl.cilir wiidcii Driick-
sortc-ii liiiiausKiwliin vv.Tdin. «i-l,la. bii .Vlifa-ssuns iIct .inzilia^n .\rlikfl
zu vcnvcndi'n sind. «làl durrli dii' (.llciclilVirmlitkcit ilias|.|lKai ilii' .\ria'il

fur dwi 1I(" .- iO;i.r scdir iTliii-litcrt winl. Das liiu'li si,ll in I,..xikiaaiktav
(Ts.la'iiu'n 11 N'h in iliT .\ii,~-taltiiiiii a» das "

l.,.xi,|ia. |iiHr"ura|iliii|m'"
vcin l..it;-.M.vs. I.Kssi.x.; ansilili.ss,.,,. I)a die Uriickli'umiK liias snlilicii

Hmlii's zicmlich lanw Ziàt in .\ns|.niiOi niinmt. su kiainti. aiuli i-iii liifi-
riiiiiîswiisi's Ersi-hi.ini'n vcirEcsiOicii «.nlcn, wiil.ci

J|.|||. l,i|.f,.riin|; itvva scc^hs

I)riu-kta»KCU i-iit'ialti'ii wiirdr.

Flmuizimnui *.^ l'iilmirhmti,.^. I)ii.sl«.ziiKlicli wird diT Ml. Intcr-
natiiiiiali- (a'iiloiïi'iikniiRrrss in Tunailo sclictiii. ilii'sini riiti'ria'lmicn liiu-

l'inmaliKi' Siilivi'ntirai ziizuwcaidi'ii. «ic dics lai iIit fiihmiOihujiii rninr.-iilis

Bi'srlii'laai ist. Dlcsi' .Silivcnticai « iirdi' dazu dii'niai. dir .\iis|aiini liir die
nôtiscn VurhcrcitiiiiBi.n zur Ilwausi-ahi- zii dia-k.ai iiiid d™ Satz des Buiizcn
Wcrkc's oiidoitiai zu kiiuui'n. Dii^ wi'iti-nn K'cistcu wiinli'ii. «le ans V.r-

kiindicunKcii hi^i Wriausiiaiisian liiTv,)rj:c-lit. durrli .-«iilKskriiitiimi'U aulRi-
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'^1111 Miv ihiit llii' x'iuiruli' iiilril". inuy I»' «rildn in (Iitiiiiui. Fnwli,
KiiKli'-li or llaliuii. 1 mil iifraiil tluil llicri' will U- h llfKriill.v in tlii»

iiairn: Il niii.v iifirn Ik' Huit a imn will nmii' in ii ililîcTinl ulpiiulumal
|«i>iliim airiinlina In th.- laiiKUaili' in wliii'li it i» writliii, o.k., Siliir. Silnrian,
Silinii'M, Siiiirir. Siliiri.ili. i,r aKain CarLcinii'. l 'arliiniitVniii^ an.l CarlMiii
iir Karliiin. .\. n'Karii» llii' ili-lail- lîivi'ii in -i|iaralc' i-ulrira ili,. JanKiMiji'

i-cTtainl.v ili»> nul niallir viT.v niiuli. Inrail - ..virai i.f llu'iii innl.l l„.

ix|iri'«»cil irly I..V ninniTul». cir hy llii' iinlinary ninlra.lii.n.. .MnirmiT.
'" " ii-i' "f "Iraliurapliiral iiniN iif Il iiniiirapliii al iMiiit, llio nainrs
«iinlil natnrally hr iiivi-n in thr lanmia»i' uf lia' rnunlry «lu ri- tliul unit ii

ili'vi'liiiuii. iviii if ii.ii i,f ilir l.mr liiiiKiiaiii-. inmliiiiaii alinvi-."

".Anii.iiK lia' il.lails t.. I.r uivin, I fani-y ynii will linil llial iamiiil (()
Kvi'nliu'lli' -lialiTi' VirwIiiilinnB niliT .\lMilili«iiTnnit ili'« HiurilTr.' »ill ..llrn

i»rii|iy a iarxi' a mit uf -|i,.'t, ami I lliink ll.al .iinii- liiiiil will laivi' In
la- inilMiKi il lin llii-

"1 uni iifniiil Huit ivin al tli.' |irii-i' nt mark ,iir prinliil .1 1,

lia' viiIlllMi' will hr l'Xri'iililiBl.l ixpin-ivi' . . . ."

"*
"'Il <<' llii' li'llir ai|.lri»Hil t.. Mr. Hhiuk. wliiili 1 ri'hirn to yiiu

sinniil a» ynii ri'i|Ui'»l. luit witli Ha- romTValiiin.. inaili' in lliis liriwnt li'llir."

•I «alliir fnrtla-r friaii %nur li-lliviif KiOiiiiary llllli tliiil yinj wisli ini-

In nliliiin unrkirs wlai will ci.mpili- lia' lailrifs for Ihv llrili.«li I.-ii-. I

think llial uni' |ni>nn will prolial.ly iln lia' wnrk vvry mm-li lii'ttir lliaii Iwii

iirnairc. ami I li..pi. tlial I niay la^alili- In i;it «onanni-, lajl hi'fnrv iimi-i'iilinu

it wniilil la' ail\ i.alili' In l,,,vi' »iilni' iilia nf lia' ainnnni nf lia' lailuirarimn. .
."

Viai Hirrn .\ K.mi|'|v>kv irliiill idi liaBruin iinlcr ilini II .Miirz
il.l.iin Si'liri'ilM'ii mit fnl|!inili'n \Viin»i'lan mal Kimvanilvn:

•(a) Dii' rn.*isi'la', viirlanfiK klrinr Knmmi.finn (.\. K.\Hn\sKV. Dr.
TwnKiiNvsiHKw. l'rnf. .\NiiRi>sn», l>riif. \.\i..(in,M w, Dr. ,\m ln.siiKi.-

»KV, Prnf. H ssnK mal l'rnr. I'.awi.iiw) Klaillil. ilii»« ilii' slralinraiiliisi'liin

Xiimi'ii in Sprailw nml .\l|ilialal ilirir l'rslnii.liïi'ii .\nf-l|.|lmi|{ iiilir ilirir

all|!i'nii'iniii l.amlisvi rwinilmiK iin Li'xiknn l'Iatz fiialcn -"Uni;"
Hi'i.Siii'l I.

CorUmijf'ir. yslôini' Itniiti's 1rs oxplicatinns laaTSMiin-s).

Sli nihilih iilortiinliKii- v. CarlainitV'ri'. >.\>t.

SIt nthihlt'i"'fiyt> in \ . < 'arlinnifrri'. sy st.

i'iirfiiin- V. ( artiniiifi''ri'. sysl,

Kiiihitit— V. ('arlaaiifrrc. -y^t.

Ktimiiiiimjiiljiiiijii .:i>:l, mil iNaili v.iii ili'r .Vkailiniii' ili'r \\i,<-

siUM'Iiaftin in St. l'cli r-lairi; mal vnn Tlic Hnyal Siaiily nf

Knialnn anjïi'iinimia'ni'ii 'rranskriplinn)- v. ( 'arlKmift'ri sy>l.

HiispicI 2.

.\. Kii. SinjiiDT
I ?lii'vi.'<inn il. ii-tlialtiscliin >ilnr. Trilnl.ilcii

ni'list (ïi'oRn. l'cbcrsirlit il. nstlialtisi'lu'ii Siluruclàctr. .Mil.

I. Mlm. .Aiail. .<i'. St. l'i'ti'rslinrg, X.\X., Xr. I. IHSl, S, lll.i

Divisiiih infi'rii'ilri' îles i^ilinicnts l'anilirn-silnrii'iis ilr la

liailiiiilf nririilaii' apiMitriiant an ( "amliricn.
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IVll iihitirilliiliti Vcirl"luilliii v.,ri K. A. lUliiKli. (KiiilaiiHl iiml ,\.

Kaiimn^ki il<u.>-lnii<li tiiiKMii iiuih ilu' folKi'iKlin mil iti'iiii>MiTti'ii WIIim-Ih'
llillXII|{)'l'tl|tl VViTiIrli

.Si -iirlrljl W l'iivw V iILtIiiii ilni Wiin-ili un», liii Miiliiinir fiir ilii'

HiTri'ii Mitiirl.itiT fi-l/.n.lrll.n, «iilin'li.l iiiir v.m muIvriT S.Olr ii'li

'"'III I 'li'' l'iiili''! Sliii,.. ( ;i>.>l..i(i.iil Siirvi.i /uiir ,lir MllurlK-il In nu-
'"''""I H'I-'it Wri-c zut. .nul niiril.., »iihi.b.ii iiiLiIrlIikliili iiiiriiii'rkaiilll

ICi'liiiii'lil »ir.l lin» l'Iiii' tlliiiMzii'llr lli'lliihi. I..i ,I,T Kr|>|jinl|.|i Knrni iIi.h

t'iitf.rni'liiiii-ii» iili'lit iiiiiKlIrli uiiri'.

I> .li.lii'iEt iiiiiiliii'lir ililii Inlirzvliliiii liM /,ii ilicni Hniii.rkiniKi'ii i:i..l

Kiliuiiiiili'ii Strlliniu m iiilnnili. Irli nmil.' inirli /iiii,..') -l .li'ii Vum'IiIAl i.

K. A. h\jMi:i<'< zii:

1)||. i:iil-.l..l.luim ,lanil.ir, ni. lin- bi|iIiimIi. I.|.\iki.ii lu llhif. imi'li «iiimu
liliisi'lii'ii (;..i.lit-|iiiiikliii Kilriiiiili-n hiiii.lin. mli-r lu iliirrliluiifi'iiili.r ul-
|iliiilii.<iMli.i- Iti.jlir /u rr-iliiiiii'ii liiilii', IiIktIu~|. Ii'Ii il vi-n'lirl. Xll.
Iiilrrniitii.niilrii ( iri.li.t:i'iikiiiiul'i'>-.

Dii' Wn.ltiiilliiliiiim iliT i'iii(rliii.|i Anikil in virsi-liii.ili.ni.|i SpriirliMi
ilUrflr niii'li ili'in I )iilliiliiilli'ii ili> rnliTziirliniliii kriiii' nrii-^-li Si'liwiiTlBki'i-

li'n vrriir-iiilii.n. ihi .lir al|iliiil.i'lNi'hi' \ii-ilii. I.uim, urlil,,. .Iiujnrrli vrnir-
«iilil \Mir.l.', iiiir KiTiiiK «:irr. iiii.l ilii iIlHTilii» jiili» ..imtiKriililii«i-lir Niiiin-

ini liil)ii. ilis l'iilniikiitm IViiKnin - Kriinil.alzliili -lil» in ilir Sinurli,.
Iiiliuliili'll uiinli'. in nililiiT ir ziiir-l iiiiIki -lillt wiinli. DiiIht .liniinl ,||.r

(Irtirlimi. Miil llirrii !, A. lUillKli iiiii-li iliirin Mliiriin, iliia» strulinrii|ilii-|.|ii.

l'iiikiis in iliT .i|iraihi. /.Il nilirii w'ii'n. in «l'Irlnr -ii. ziii.i-sl unfKixiiIlt «iinli.n,
wlli»! winn iliiM' ki'iiii' liiT viiT in Aii»«ii-lit i(|.niiiiini ii nin «illii-, Anf
ilii- Anmilii' iliT rvinliiillin »ii.-iliTi.n \ir«liii.|.nii|i inlir MiiililiziiTmin
ilr» MiKrilïi»" ulunl.l iln- InliTziiilimli- ni.lit virzii liivn zii mWm. ihi ilu»

Wrrk iliiM'h \Vi|[lii,.iMi|t ilii-ir Anuuliin zn liiiiin Torso «iirilr. lis Iml
UlirimiiH iiiii'li k.iii. - il.r iiniliri-ii K itiiinimlinlrr ,lii.»in Wnn»i-li iiii«ki.-

Hliriirliin.

\\:l- 11. 111 iii|. l:iiin-iliil|. ilr. lliTMl A. K\1I|.1\>KÏ llllIllIlKl. >" llllw
liiliiii-lisl f. -iB.-liHl «inli-ii, lin-- -iili ,l,r liit.rzri.liniti- in ili'ni WrliuiBi.n.
"1I11.-S str:ilii!ni|ilii-ilii- Naiiiin in iIit S|iriiilii. iiii.l Al|iliiil,it iliriT iTsIiiiiiliiii.ii

Auf,«l|.llniin iiilir iliriT iiIlKi'ini'ini'n I.iiiiiIi-svit»iii.Iiiiik lui l.i.xiki.ii l'Iiili!

filiiliMi Millin" viillkiinilni'n (ihiTi'insliniini'. I)iiki-kiii uliuil.t iIit IiiIit.
iiii-liiiili. lii'iii Wrliiiimn Kaiii'InskïV iliis iinnzi' LiAlknn, mlir wi.nissti'n»
jcili'ii l'inzi l'ini Hiiiiil IN.H, lii'i i!ii.(ini|iliisi|ii.r KiiitiHuiiB ili'» Wrrki'») in
finlii'itlii:..

. S|irii|.|ii.zn viTiinViillii-liin nus iii|.|iriTi.|i (Iriniili'n |.iitMlii|.|||.n«t

l'iilKi-Hinli. lin zu siilli'n. ZniuiliM «iTilni ilii' Siliwii.riKki'iti.n lii-i lli-r-

austalii' il. s WiTki's ilmiiirili iliis» i>in irri»»|.r, initir rnistiinili.n uurli licr

Rnisslr Tiil iliT Artikrl irst linir ri-l.|.rs|.tznii)î unli'rziiKin wi-rili.n nilissin,
lii-ili'Uli'iiil viTiiiilirt. iiiiil in h'nlci. ili-sin iiiirli iIit Ziil|iiinkl ili.,« Kr-
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HIJ IMMMISSION» Dr (l»N(ÎHKH.

MlW. A. NkT**» IIA.rKW. n. AlUHANdKLMKY. A. IloKI.Sf^IAK, A. I'aWLOW UIuI

lùr Ostf'rrcicli-l'iigurn H. Vkttkkh uiu! I'"k. SruAFAHziK.

Lmliicli imisN. wcil von virscliicdcncn Sfit(-n aiincrciît, hier imch die

I-'ranc iiufRfworl'cn wcnfcn, dh in (k-ni projt'kticrlc-n Iiitfniutiimali'u Straii-

(O-apliLsclicn Lcxikon iilh' strati(tra])liiHclicn \ajncii ilircii Fiat/, zu findcn

liaJicn. wic rs vdii ilciii l'ntfrzfk'hnctcn ursiiruiiKlicIi in Aussiclil Kcnuinnuii

wurtlr, iidcr oh nur die Lokiilliozcichnunucn aufzuni'iini('ii siiid. Miilirnid dû-

alinrincinrrcn Hcziiclmiinurn, wic Oxfoni. Limimir. Silnr. Ai'Urii. etc.

vXi\ \v)'irlp|('il)(>n.

Indi'in ii-li das an iUt Spitzc stclicndc Pniffrainm und die daran nc-

Mliln»(n('n Annunnucn dirn vcrclirliclicn XII. Intcniutinnalcn (îcdlourti-

kongros zur KrwJi^iuiK und Bcsclilussfassung unli'rhrritc,

Zfichi'ii icli

in ans^t-zciclnictcr H(i(-tia(-)ituniE

crm'ln'nfit

I,. WAA<iKN.

Wit-n. aiii i;i -Mai lOKi.

Wicn. d('n4. .Inli l!ii;^

ll.iTii Diivktur lî. W. ItiuHK. M. A.. F.H.S.C.

(H'urralsrkrctar dis \II. Ititcmatidnalcn * !i'(p|ont'iiki)ngn'ss('-.,

filial a.

Silir ticlirlcr Ilirr I)irrkt<ir!

Ini Nac'htragc zu mrinrrn IkTii-htc an dcn viTiIirl. \ll. Inter-

nat iimaicn (icoinurnkotiKnss voin \\\. Mai d. ,1. \\\h-v da- " hitrr-

naticnaU' Stratifiraphisclie I.i'xiktpn" iiuiss idi Ikiicn leidcr <lir Mitlcilinii-

inaclien, da^-s es mil' Icidcr idi-kt niiifïiirli \>\ an dcr TaHuntï dirscs Kiinnns--('s

tcilznneiiinrn. Icli \i\\U- Sir dalitT. nii'in F(Tnl>l<il)rn frcntidlidi-t lui dcr

Koninii»ii>ii cnisclinldiiïrii zn wc.llcn, und dm Ausdrnrk rncini'-. lictlain rris

VI iinittrlli /Il wnllin.

Irk (ijatilu- mil- auf difsrni Wi'ni' nuiiirnals «lie AnKclrni'idicit drs

l.cxiknns di'Ui \('n'lirl. Kunurcssc warnistcns zu «'tnpfclik'ii. mit drr liitlr

IxMindcrs die tnatcriclli' Scitt- (lirscs rutcmclinims >iclii rn zu wctili'ii.

Narii Kr)intni>n;djr!ir drs iiliiTSiiiidlt'U Kxpusrrs \vurd4' v(in vidcn >ritrn

latflimals ilic \\ iciitijrkcit fines Hiumrars liir di<' Hcrrcn MitarltciliT Iht-

viHKf'lnihcn. mit ck'Hi Hinucisc, dass dii' Mitail^rit zum l'niiTscliicdc vnti

(kT "l'aki'untolitcia l'nivrrsalis" odcr dcr " luIrrnaticinak'U (îrohtfi. Ivartr"

— fiir d( n l'inzrUu'ii i>loss rinr, nnti'r l'in-tandcn an.-xTordmtlirk midi<:irrii'

Arluit ni.cr kfinc wisscnscliaitliclir Furdmintï l.idi-ntct. sn d;iss rlirn dunlj

(iiwiilirunK cim'^ llnnnnirrs rrst rin licuis-cr Ainciz ns'lmicii uirdrn riiiioti'.

Mi) itiiri Au-drmkr ausni'zriclini'tcr Ik-rliarlituiif;

ITHclnTlstlT

Or. l.iKAs \\'aa';k\.
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(le lu Ciirtf ( 'ii'iiluiîi(iuc
f!;<^oIoKiquo intiTtiatiiiiiiilc <lf l'Kurop»' t't

intrmatiomilc «ivi nionili'.

i\) Lu i-.iiiiniis»i(iii pri'iiil l'iiruiinssunff ilc l'i'tut uctufl îles truvuns îles

cartis, (le l'Kuropi' l'I Tiidu.lialo. rcvui-s cliuis !.• rap|i(irt <U- la ilirocti.m cli's

cartis.

(2) l.i's nprfs.'iiUmlH lie» .liffi'mits pays sont pn.'s cli- lu.iivraii cU>

tairi' 11» cl(''iiiarclics i;iii~»airi's aiiprC's dis Bipiiv<Tnclui'lit» ciiiic-iTiiant leur

ahimni'iiu'iit.

et) I.CS rprcMvi's ,li' la carie niim.liaW à lïrhrll.' de 1 :
.l.lMIO.dlKl fa.l.-

à liiTlin «mt acriptiVs. i|i]ant à lu ..irtlii,,!.- ili' iircjci'luin. à l'iVlii-lIc et an

dessin t()p(i(rrapliii|Ut'.

(4) Outre iitte déeisiiin le Cnniilé s'est oenipf- de la ]iri)pi)sition de

M. DE MAKiiUllK ei.neemalit l'éditiiin des cartes (!ciilo)îi(iues dis eimtinetlts.

Oliailt à cette pnipiisilii.li, le Cimiité émet le vieil i|iie lis cartes uéiiliiBilnii s

des cnthiei.ts sniillt driss.-es à réélu-Ile imifi.nue de 1 :
.-..(««Mlllll.

cliacuiu! ayant un cintre de projectiim distinct en prenant la carte (réiili.Kaïue

de lArnériiine du Xiinl eonnne iniidèle. On prend la déeisiim que IKiirupe

et l'Asie seront considérées mue unité jr 'nloirique el uéofîrapliiiiiie.

lo) I.a llireetion des cartes sera eliarKée île l'eséciltion du travail de la

carte luoiiiliale. Elle est invitée à se niittre en ra])piirt umc les auteurs les

plus ei.liilié'tents des pays intéressés des divers ciintinents.

Ili) I,a Cumniission demande que les personnes suivantes lassent aus>l

partie du Coinill^:

—

1'.

.l.frii/iiriii(»(m/<, E. T. MKl,l.nii.

.Ijrii/m iicciiliiiliilr, H. Ht liKilT.

.1/i/mi . E. Fil HKl II.

Mil iiKKji'i . 3. 1'. Kiirsi II.

Hrisil. O. .\. Dkhhï.

Chili. K. MiiKli.

CeiM/e J. riili\KT.

Ciiti fl'llr. A. K. Krrsov.

A'!),i)/i(i. W. K. IhMK.

Fr<itiri\ K. i)K .M.MiiiKiiiK.

Inili.1 (iiiiy/iii.si'i. L. !.. Fkkmoh.

I7l I.a Ciiminission a .e driiil d'admettre les représentants des service

lti''oli.Kiqucs qui iiourraieut être étalilis jusciu'à l'i.uverlure du ]iri.cleii

( 'luipri-s.

.\. Stk.mi.vn.

(',. O. Smiih.

K. TlKT/K,

Th. 'l'slIlKHNYsl IIKW,

.\. Kkmkii.

p. Km siii.

I' W. H K.

Iiiito-Chiin'. .1. I)i:i'K.\i'.

;/iA.« iiécWiinr/iii.M.<. (i. A.

MuLKNiiHAAKF.

Ilfilir, y. NoVAUKsi; Il I '.

1*AKIINA.

Jninm. K. Im'I m:,

MiiiUnfiimir. \. I.ai ituix.

Mmm-. !.. E. Ckntii..

SMmlli-y.ihivIr. P. MaksiiaI.I..

/'iVell il Hnlilie.Vi. STEIN-MAXX.

Ifnn-iii .
('. HuiJDANnviTrii.

Adoiilé

14 août.

du Ci.nsiii. le i:> aiiùl cl

w^n^'mg..Js^j£iLV" MV%Hj^--'»méaacA'w 1 . . ^vdJÉL -
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NATIO.VALK DK I-'ElHorK KT LA MM VKI.I.K , Allli: M.,M„-,|,K,

I. Carte Géologique Internationale de l'Europe

AllemiKjtir, J. HcyscirliiK, > I'.

KiiiscFi (Dirri-tcnrs-KiTiiiUs).

Fraiin. I>. M. Tkkmikii.

(''ramlt Jîirfiitjin^ A. (iKiKih:, A,
Stkahax.

//'///(,(;. Cm'kllim. V, Nm \it(.:sK.

<
'- !". PvltuNA.

.\„ln,h,-ll.,„„n,. !.. , |/„zv. K.

TlKl/K,

/,'«.<...., c, U,,.,i,A\,,vn,i,. A, Kar-
nVNKv. .1. .1. Skdkkhui.m
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lMiilaii.il.
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IMjlii/i,,; A. Hkmkii.
Dtnieinttrl,-, \. Mai)sk\,

Ei^iuifiiii-, I,. iiK AliAlin.

ï^^lfits li„lkmii,i,„
, !.. Mhazk. .

S'mttiji, II, Ukisiij.

l',i,l.-,-H,is, là iiiiiMiii..ri,

l*',rl„:j,,l. [kkukiiia I{..,v' kitk
>"../.. .1. li. A>.l,t.l,.-Ml\.

S,,,.-,.^,
, Kaki. Schmii,!.

n. Carte CMologique Internationale du Monde.

/im(.s SmanifT'rttins. M. Kkiuki..
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/ ..,„...,„,,, ,,„,, ,„„, ,,,,^,„,.,„.,

A/n,iii,ui,.-,lr,ilr. V.. T. Mkll.mi. AVr,,,,-,
, l:, „,; M n,,,,.,,,,..

Afri,/!!,' lïiridiiiliili. II. IIi HKiir

Al(f,r,,, K. KfiHKiii.

/i.i/ii/i .1 /Vrui,. !.. .Mii.izKi.

ftrii/V, 11. A. Dkuih.
('OIUJ,,, ,1. COHNKT.
(/«7(. K. Maiku.
OtcrOr, A. K. Kiisnv.

Kgillili. \V. K. IIiMi.:.

/("/. ,i„,jl„,,,. I. !.. |.,...- ,,„

tu,/,.-, ,„;,i„,„l.,,,,, i; ^ |.,

MnLKMlHAAH.
h„l„-(l,i,„,.\, Dtl.UAt
•hljHit,, K. I\(,i > ,.

MlllhUi,l„,;i,-, .\. |,\, |;o|.\

-l/"i"i-, !.. K. Ckmii,.

-Marshall.
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COMMISSION IN'IKKXATIONAI.I: DKS (il,A( IKliS

ori-^tituci nu \Ii'('. niirrs Ziirii-li. |S!t|i.

KAI'POHT l)K l,\ (<)MMI>>|n\ I \TKHN ATlnXA I.K DK- (iLA( IKHS.

par M. CiiMM.Ks |{\un[. rn'sj.lt'iit.

Aujourd'liiii, t-otmiic Im-s .Ii> mptrr .Iitiiutc rt'uiiiuii à Stnrkholm, le

rt'iïimc (lonimant des jiliuifr- est Ir rrcul. .Mais ci'ttr lic-imi-ssiinrf lu- n-vêt

pas purtniit la nirtrif iiiiciisiti'. Si dans iiuflc|u«''^ rf'Kums. trllcs (nu- INlainlc
iiKTifiionalc, dit' est pm ancnniri'. liaiis .l'autn's. nu ((intrairr, ((mirnc

((rtains flistrk-ts iU- l"Al:i>ka, la Niirv«''ir<- <! 1rs Alpes, rllr aniuif-rt um- n-
niarquablc ampleur. Aiii>i. dans l.s massifs franvais >iturs inmii^lialcmi'iit

au suii du IVlvnux. nù le plu'imniènr jïlîifiain- nr sr maiiilVstr ^uv :.(.U'^ la

former modeste de |M-tits nlaeiers de rir(|ue, ee rieul a alxiuli à une vérilaKIe

d(:^Slaciati<m. Au i-nurs de ees trente dennère< aimées plusieurs ap)>areils

tU' cette rf''gion ont complètenient fondu.

fVtte di'crue. <)ui. en .Norvège, dun- depuis un siècle envinui et «lans

les Alpes depuis ÔO à <»() ans, a élé, et)riime nn le sait. intiTrompiie de temps
à autre, par des erues épisodi(|ues de enurle durée et de Inihle ampleur.
Durant les premières année-i de ee >ièele une i-riie a conumiirê à se maiii-

fister en Norvège. Iai|uelle a prf>(iressive ni affecté le- pnneipau\ massifs

lie ee payH. Kn cimi aiw thuN il, > j>;|:u-ieis is-u> du .Iostedalsl>rai' "ni avancé
de 132 m.; un troisième de lOIm. Kn l'.IHI. ia pinu:re>si.Mi s'était r.H.ntie;

l'aimée suivante elle était devenue incerlaipe; en t'.M2 elle a pris complète-

ment fin. Il y a donc Imit lieu de vnir dans U- iilénomèiie survenu en Nur-
vè^e une variation positive >ce)iiidaire.

Dans les Alpes fraiM-iisc-. depuis HMIH la réiiiosion s'est, pniir ain-i dire,

arrêtée. Durant ces sept dernières années le- ylaeier- du versant fraiH,ai'^

du Mont itianc ont même mariife.-lé de-. tendaiiee> à entier en crue Kn
l!Mm, l!)()7et M(OH le Khicicr .le lîi..iMiassay a épn.uvé une très jé-ère pn,i~>ée

en avant, puis, apn''s nvnir ilc nniueau n cidé pendant deu\ ans, a (ail une

progression de (lUeliiues mèlres rn i!lll et en l'.tlL'. A -OM tour, en l'.IOI»,

le glacier <le.s Hosson- a i|iicl<|Ue pdi avainv, aprè- (pnii il -'est retiré en l!t|(l.

l'amiéc suivante, s'alloiit^er de H) à "id mètre- <Iaris une parlie de -nu fnmt

et demeurer stationnaire en liHJ. Cette -i-cillatinn a ramené h pailii' la

plus avancée du Imn! au point (lu'e'le oe<ii[>ail eu MK)I, Dijini- MMl!)

également, le gla<'iel- du 'Inut est en crue; ce mou\enient ilalitiril 1res

faible, a atteint, de juillet 1<II') à juillet I9M. une ampleur de MH) m., pui-

s'i'sî atténué. A la suite d'une iuspeetinu elïectui'e il y a i|Ue!(|iie- -rmaiiic-,

M. l'.M!i. M(ir<;i.\. ei'uservateur des Knu\ et h. rets, eliargé d<- la dirc<tii>ii

des ohservaticms ;i;laciaires dans le ma-sif du Mniil lilanc, nous annonce

tous les glacier- de cdic réfiion -oit! a.incllemenl en crue. Kn Dau-<|U<-

phiné, ilrpiiis 11MI7 ( -t lelll prom'i
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I OMMISfJUNS lie I OMiKKS.

du XMir sif.liv lii'r l'i.iilcllr. iTllr qui .'iKlIril xiill lipoKl''!' CM 1K1H-I82n,
i-t (iiii. ii.ii|;i'i' ili- iitii,- rriircwu.n^. se iimlmmi' «ms uiir fc.riiir iitl('rii«îc

jiwiu'im tiiilii'ii .lu XIX' -iiiVIr. pui. lu nnuiili' n'unssiini npril|.rrr|ioniiric.

Kri |iu»»iinl. ^imiuliii'» i|u'iiu clrliut i-v riful fui InV lent: m INT4. iiliirs ipii'

la Mit lie (Ihic-c riait i-u n'i.'ri'«»iim clrpui- plui' lii|uiu/i' au-, je l'ai vue ilniis

la plaine, <m elle se teniiitaiit par inie ouu^iHfaipie initie de (flaee, ta Krntte
de l'Arvevroii eélèhre h i-c>tte é|i.iipie déjà Iciirulaiae.

De eette liisturi(|Ue des varialiiai» lEiaeiaire- dajw le liias-if ilu Meut
Hlaiu- (pie M. l'u 1. .\tciri.i\ vient détal.lir av.-.' un s..iu ,! •.un|K>lem'n
i|iii lui méritent notre ree,iiuuii-,«aiue, -,. .léuamnl deux taits très ini]i..rtaut.s:

l.e premier, eest au iléhnt du XVIl' sièel,. la destrueti.ni de l.ameanx
et d'Iial.ilutiuM- |iar les ^laeiers. Les moutau-uanls ii.. .-..iisl niisiuit pas leurs
demeures ilans dis sites expus.'-: l'est done iii preum- <|u'en I.IKHI eilviriin,
les Ijlaeiers de Cliamiiniv i.nt aei|ilis des dimellsi iple demiis plusieurs
llénéralilius ils n'avaient iamais alteinti- et .|u'il- avaient été tri'S ivdllits

jM-ndant une très liiimue [M'-rinde aiuérieun

Nuire eiillèitin', le Dr. .1. IIkksimi ,, ,lé. verl dan- les ,.r.l|ives de
Norvène jnenti le phénun.éiw- anal..i.'ue-. Diiruit la preiuB-r. itié

du XVIll'' sièile. des l.raïa^l.es du .l.-tedal-i.ra.' et du .-^van «n mit
renvei-é des lialnlaliiuis et eiivalii de- terres euhivee-. Kulm, en Maiale,
UIU- lAtensiun de ta lilaeialii.n -elni.te s'être pr.Hlitili- denilis le X -ièele.

''"'
^'"l-' l'enclaeiatli.n a dune tnii-lr- ptu-ieilrs inas.|l'> d'IOuri.pe

à une é|iiMpie tonte récente.

La seeonde i-olietllsion, lailuelle vient à I .ippiii de ta pretrilère, ( e-t 1,11,.

depuis l.-AII le- utaeier- de Cliamonix. ou loin ,n, „„, t,,, ,1,.. n,,j, ,„.

paraissent pa- avoir éprouvé nu minii i an ; aein-é ipa' eetui résnaul
aujourd'liui.

(es oliservalion- tendent à prouver uii. e, ne nous avons lente di-

te ili'>iniiutrer il v a plusieurs années, il existe îles varialiolis ulaeiaires de deux
ela,-ses, des variations primaire- de durée |il u luoin- loinue et de Claude
amj.lilude, et des variation- -eeondaire- -iirveiiant à l'inléri-ur des première-,

I es o-eiltalion It la l'é-nllante de \ ariation- eliniaterii|nes; ail-i tiien.

me ,-emlileiiiit-il utile d'aei'ompaKner iio- rajiports annuels de noies lirèvi-
sur te réKiiiieelimatoriiiue rorrespnndaut à ta in'riode emlmissée par le- oli-

servations flaeiaire-. 'roiis les an-, dans t'.Vnnuairi du Miisé. de liemi n
llierKeiis Muséimis .\arlioki. m.ti Menue le Dr. Hi:k-i vu piil.ti,. un lai.

|iort -iir il - niai-iers de Nurvèire ai iii|ia|!iié de note- indiiinant la tempérai are
moyenne de l'été et sa itillére avee la iioniiate. ain-i que la -niiu ie-

préei|iitati(ilis liivermde- et I élan par rapport :'i la uioveilile. ( "e-l

là un exeuitile qu'il Ilie -eluhlerait trè- utile de -iii\Te.

De|iui- notre dernière réunion, la inoil . lait de enn 1- vide- ilau- ini-

-. l'iuiKL nous a été enlevé l'an ilermer. Par r.unénité de ses manier.-,
a -iir.té de -on earaitère. et la droiture de -on .-|.rit. n.iti.' aii.-i.'n prési.l.

m

iMiit ..anpli-. ,i.' II.' .lirai pa- -.ul. otre amitié, mai- eneore notre ail <-

.
Nous l'aimions un m. inl.iv .I.' notre pivpr.' l'aliiill.' .! -a ili--

ra

II



imritin,, „ M/- pour lou, un ,lvM |,r.,f„n,l,-.„i,m r,.»-,,„i. K.mn ,i',-f-i|
pa» rt^. le ,.rfat,.ur ,\,' ,Ttl,. Kr.uui,. funnll,- ,|u,. for,,,.. ,„ ,|U,.i,|,„. >..r,.- lu
( m„i,i,s«i„ii lrii™ialH.,iuh. ,1,., dkcHT» ,-1 l'iriiliaU'ur <lr im« |-.ti„i,-' I,.
prcinur. ,1 cnniprit l'im.-T,--l ,||. I'„l,«,.n„ti„„ ,1,., variati,,,,. «lariairr- ,; Avvur (luvr,. Il »'a|.pli,|,m .«.mlum :I2 ans av.r un .f.l,. a.Innral.l,.. ,,i,ri.ar,t
partnut lUs (-.Inès ,.t d, » ,„nlinuatfnr- (,iii TOr,l,T,mt I,. sonvvnir .1.- s,.,
.•ns,.,Kn,.,n,.nts, ("vs, A »„„ ini,i,„iv,. .|U',.>. ,lû iVHat a,-,|„is auj.M.nlI.ui
par nos études.

T..ut nVcnirnent une fin pn.,natu,-ée n,ms a éïaleinenl privé ,l„n
n.llahnrateur <le haute v „r. le professeur liAui'ir Tai,i.. (Ju,.i,,u,- iei.ne
lAliH avait ecmiuis une p|,„e ,1e ,,rei r raiiR |iar sis esp|„r.,ti,„',s ,|,.J
glaears ,1e l'Alaska av,,. I,. pr„r,,s,.ur I.a«„kn, k Maltiv. I.in„-.r,-„nl,-
,le,-,aivert,. ,„„. s,m i„l|,'.gue ,-f lui ,.nt fait,. ,1,. rinlliun,-.. ,.v,r,-,-e p,r l,s'" '' "<" <>' "''' "Nr le r,w I,., „|„ei,.rs ,,r,-..,.nt , i,ii,-r,-., ,|,.
|)r,-nu,T „nlr,.. Si la in„rt n„us a piiv,- ,|-a,t,f ,„ll„l„,r„„ „r- ,i, ,,,„- ,.,,„•.,

,!.• n..uv,>ll,.s ,„.iivit,-s naiss,.»» ,.| vi,-nM,ril u.his „p|„,rt,.r ,1. pr,-.,i,.u.v , .,,,„•,

"'' '" •"""' '"""I'' 'l'-s Blac-„Ts si.s,.,,,, ,„ t.rr ,la,lli,T.„i, ,1,'

phi> ,11 ]ilus ).Tan,l,

l.e I ..mit,' ,l,.nu,n,l, ,|ii J -.jt ...ntiiiii,"-.

ism.lN lie; l.A <IIMM|>.M,IV INTKII\AI|.,\AI,K MKs ,11.1, IKHs

.1. H„ncu, ,1, ., (,„„„„,,,„,„.

ItiM.AMi Hi.MeuMi:. Am-iiu
''"-"''"' ''*

>. \. I„
I

•li'ii... m i'ari-

l;,,„l,„i: .M. 1 (ni,i.K> iiv„.,|, riB l:ilr, 111,1,1 Il.-.iMill,. ,| |'.,|

^n;U„r,: .M. l.u.VKsr .M, „k , . lM.i„.,.|,.,ir ,1,- | „r,,„. |.„,„,

K. M,

MlnmHj,,,: l>r,,f Dr. S. ri\-Ti:ii«M.i,KJl. Il,i,.ii-,.|i„l,.. .\l iin,.li,.|i

.^,(/,«),,„. 1V,,|. Dr. Fil. l'imia.. ,lire,.l,-iir,l,. |Hl,.,rvil,,ir,. I -, I', ,i ,

A'ilnvh, l'nil-, Dr. Kl,. H,„,K.VKU. lim.r-.t„, \Vi,.n
Unmumd: Dr. I'm i. Hakiikh. K,,l.,.nliavii.

AV„/.-r,„.v; Dr. H. K. IU:n>.,l„lin ll„|.ki„- liiiv, r-ity. Haltini,,,,.. .M,|.
/m,,,,. >. A. I,. IVin,.,- lilll INI, HllNAl'AlirK. Ill Xviihi,. ,1 |,'.|,.|

'"'- '^l. ' ii.>"l.Ks lliin.i. !iru,. !: uni D,-.,,,i|l,. p.,,.;..

//"',.. l'r.if. lll.ivTi, .\lABI\Hi.l.l. ;i!) \-i,i S:,ii (1,||1,,. Fl,ir,.|i,.,.
V"".,/,. M. I'. \. liiKN. .V-k,.r p,,-., (|,ri>îi:in;i.
/,'"«„; I.,. ( ;,-.,„Tal .1. UK S, HiiKALsKY. T,.rB„vii,ia :;;. Sl.-l>,-.l,.r.|„,„r„
.^",'',

1 riif. Dr. AXKI. llAMlitiiii. Inivir^ité. V\,-.A:\.
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>«/«»,; IVdf. Dr. K. A, hmm.. Morni-.. |jilis,nni.-: M. Ijink,!- Mi hkt.
Ini'iM'cliiir lie» f(ir*l». biusiiriiic.

7Vrri. luihirn ,i„l,irclirim„: l'rof. Dr. Kiiii II hin DnniAUiKi, fin-
viT»iti'. MHni'lii'ii.

TfTrr» y)(i//i,>f» urrli'iins: Prof. Fluroii |>K (iKKK. rnin-rsili', Mlini'iM'M,

.1/, «//,),,«, i(./ir/i 1,/.,

Afr,,/,!,: Dr. |-. .liKuKii. l'riviitil n( A riiiiviT>ilc'. llriili^lhcTii.

Allrlllalfllr.

Mliimij,,,: l'rc.r. Dr. \. l'tA, K. riiiviTsillit. H.rliii; i'rcf. Dr. A.
Hl.i M( KK. .M:ixirniliiiTi«tras«,- s. AwB^l.iirn: l'r.if. Dr. II.ïn.^ Hkss. Kaul-
liiirlisfra.-'sc 22. Nuriihcru.

Aiilriili,: l'rui', Dr. Ilw» Am.khkh. KliiwnfMrl.
Dinirinnrl:: Dr. K. .1. \'. .-irKKNMlil r Kcihiniiavii; l'nif, Dr. Tu.

'i'fiomiiih.HKN. KitlM-nluivu.

Ktah-fin^: M. (iKiHiiiK \"\i X. 101 Cirarii JIiiII.IIiik, l'hiNi.l.Ipliia.

I':r. M. (1. K. Cii.iiKHT. r.S. (Ii'ul. Siirvi'v, Wiialiiriiitiiii. D.C.
h'mim: l'riif, Dr. \V. KlLux, l'iiiviTOtcV CriiuiMc; M. .1. Vvluit.

riir Ciillii :i7. Niic; M. Fil. Si.iiiu[)Kii. nii. .Miiilmnc 7."i. I'!iri>; .\l. (;.

hl.lsEN. ri.ivi'r.^ilr, Cmi.il)!,.; .\I. |>u i. M„i ,.is, hispirtcur .le» f.prrls,

( li.ilulii'r.\ ; M. ('ii.iKl.h> .Iiniii. Iriiviisin'. liiirili.iiix.

(,ran./.-«n/m/m. M. A. 1>. II.IUI'KU. ( Irfvni.iillli. Nc->v Z™l:,nil'
.\l.iiiir ( . <:. HiiiiK. I.uri.loTi W.

Ilaln: l.i. ( it'.mr.-il Cviiu, l>c,niup, .<:intii Miiria di'lhi Hinin.i. 'l'.irin,,.

Afinryc Dr. II, IiKi.s<ii. DirtTtrur ilu Service m'nlnKi(,in'. ('tiri^ri;iiii:i.

Kiix^i,: Pn.l. Dr. H. H. S.ini,^! ii.MMiv, Timisk ^Siliérico: .\l. N
liK l'iiciiit,\i>iuil.. St -l'éler«l«iurs,

Sui'fh: l'rnf. \'i. \. (1. .Natuijii.st, Aeiiilémie ni.v:ile iki
Stiiekliiilni: Dr I'. W M KNiixil». Service Kéc)logi<]Ue. Sloi kliiilm.

Siu^n: Dr. .1. ('...vz. Kiild. OherfiirstiiispeklDr. Hem: l'rof. Dr. A
IIkim. l'iiiversilé. Ziirieli.
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IM» (»MMi'>F.|i>\> m

K^É^ \IK 1»K \.\ I.KTIHK HK M. iHr.KI. -Kl ItKl \II(i: HK LA tuMMI"!' \

M. IUlki 'lil <laiif "it It'itn iiu'in nii>i»ii <l<- lu iiiiMi'ittinii fiir<liv ilii

( ioiifiU liitiihi .II- lit -l'ssiim iii> .-^tnckli.tlin cl pour il'iuiirr- r:ii-<»n-. .'t'-^t

hciilt'iiH'iit au prix t|f iMuiirimp .1.- .Iriiiun-lir- .If rniip- et iliiruftil ipi'il

Il tiiuili'iiiiiit nMi>si à le. iii'illir ut" ii-tf («miplrtf ili--* rrpnVcntiuit^ ili-:* iHviT!*

|>ii>'^- Il n < iiMiiiuiiidi' «lu'iiiii- rutiiltiin' iiupriiiH' ' sitii rti\nvri' juin tnti^

«lu (nutïn'-H » iluu|ui- tiH'iiiltrf ilc lu
( '(Minui-'inii pmir t-xpli'imt cxiic-tt-mt'ul

h i-lim-un ri' i|ni' l'nii atiiiul ili' lui. rar il i-«r ioiixt-mililf il itr< ..niplir nri truvuil

tlf ipit'lipii' val.ur -i l'itu ne ilniiaiiilc \m>^ il*-' n-riM inufiiit-nt- tn"" in'Hi'liifiit

imliipHV. Il iTnil qu'iiuf lirrulain- ilr *» «i un- |Hiurraif l'-tic prf''piini' pur

qili'|(pli-N uns tir-" tiirrnhrc- ilii 1 iniuK'* ;'i 'r<>ri»rilii ri i'iun\('f snii- lc> aui*pi*'i'.H

rlu CnnKrr-.

I.IVIK IIKS MKMIMIKS DK I.A i n\1\II»[i),\ «l'f:rm,K riMK KIIIHKU \.t -

\AltlAllii\s 111 lif.IlKK i.KitTtlhKMigi'K.

.1. \hmUirx lU- h <i>tnmis.sn>ii /hmi , »..f>r iln Dnjn iinithirm'iiit:

(Viiir paur 17"J >lu T.. »«/./. lini'ln ilu XlfCnrmrv.- K('.)li)«ii|iir iiiIi-ninliniKil. )

l'n'si'hul: Cf. F. Hk:i ki:u. f)iai— l'ui- ir,\mrri<iui'.

Srcn'tain-. V. llAi.Kr, lîclyifpir.

('. .\i,i\iAM>i>;\su. liiKt'iiii'iir in i-lirf. Dirirtiiir «lu ili'pJirriTiiin «le

rAnriiiilturc. <]• rin.lii-lrir, ilu t uiuiuiTr.' rt (ti>s Doriiaiuf^ «le la Ituutiiariii',

Iiurari'>l.

H. l>"A.MHilMn\r. Inin'tiirur nr-.lomir. SfiTrtairi' '!- lA""'iati'm lies

Inm'iiit'Uis sortis i|i- riOtiili- ilr Lii-n*'. I.it'ii*'.

il. VMN WinvM. IV..lVssi-ur à iT-n-li- .11- Mini- dr L,-,)lK'n.

I,. .\. .lAi7,KUskr. <ii'-nlnKil'- au f'iinitr Rrol.mifpn- ,U- ltu"ir, St -|V-tiTs-

iMMiru.

K. I.Ai;i(A\f.i:. rmtVssi'ur à 1 f.colc Militain-, lîriix.-llrv

!.. DK I.Al\A\. IVoIVsMur à ri:»'<»lc suiH'riruiv iiati"ti:ili- .li'< Mitirs.

Paris.

.1. I.iUKKT. IiisjHTtfur m'iirral (II- Mim-. l.irm-.

M. LnuKsi. Pntfi'ssfur. l-i^Ki'.

S. STiussvFcr. l'rnfr-siur (rcxplniialinu «li'S miiii's à rf'.r.tl.- proviiifialf

(lu Hainaiil. Mon-.

Th. TsniKKN^srHKW. Dirci-r.ur ilu Cituiilr K('vi|in;i(nu' «I'- Ki n-,

St.-I¥t('rslMmrff. (IVt<i.Kmii l!H4i.

h. Mitiihns (7».v ftur Irs iliir'tmr.^ <hs ,.» /ri'fP.v tjf-'ihnjHiiu's </r.v r/ù. ; ^ (uujs.

(Vnir paiïi' 1('> ilii Comph lirmiu ilu Xf ('(mi^nV gi'dlimiipi.' iuKriuitional.

I.is SiTvin- itn.tnniipics (Ir plusieurs pays iKspu^Uf, Fram-t'. Ilali'-

.la|)itn. ctr.) n'iiiit pus l'ucorr untiunr Irurs r^pr(s(•lltaIl^^l.



»ci\l\ll^»l.i\> ht n\..ii(:..

'i-liwti li\.lr..i:.'.i!..«i<jii.'
Ar,i,„li,„ Il >n,.n siin k. ( |,,l ,1,. h,

ihi Miiii-n-ri> cil- l'Auri. Lilhir.-. Iliii-rin. Air. .

•'""'"''" "•' "'"'• A 11. Mmtum,, li..v,TMnirnt f;,,.:,,^,,,. |..„|,.

H-i,l,ii: ,1. KiiNrii»iiKlli.»;ii. l'infi-^iir i\ Itiiivrr^ilr .1.' I i.il.um
"''!'"'"' *' II.M.K1. irigr iir, I liif ,\r S,-,-licm riu S.n,,,. ( ;,-,,l,,|,|,,,,,.

il.' II. liiiiiiU'. Hn].v.ll,v
'

,,
,,';'"";,'" '*• " " •>• m,:um ,l„ S,.,M.... (;,-.„|.,,i,, |„ ,

,
,,,.

t>, I-.. iKltiil, (i,...l..|(ll.' il lii (,,riirilH-l..li i;.'.ili.|lii|lli..l.-C:ilia.l:l

r.l.it..!-,,,, ,/M,„,,„,,„ (i K. llK.kKi,, (;,-.„l,«,„. ..,„ V..,,,. i;,-.„.

I.i|{l.|.l..l.< f;t,,|s-Iiii. ,rAii..Ti.|;l.

limml.-llril.iiiM \ Si„un\. l)ir.-.l.'iM au S.rvi... l in,!,,,,
.1 VmkI.i.it.. ,.t ,1,1 l'..,v, ,1,. (i.,11,.,. |,„„1„„; c, H. I,,.,., p„,f„.„,,„ ,|,

pli,v«i,|ili. à Hi»l l.i,ri,li,Ti CiilliB,., I.,iri.|.„i.

Il„i„j,i,. I.. I.,„z, i„: I.,,,,. |.r,,f,...,..„. I)ir,.,.,,.,|, ,|„ Srvi.- (i,',,-
l"Hi'lii» .!. I|.,.,ttn... H,i,l,,|,.-r; T. S/„Mi,jr i.t; l,.i/,. („i,.,.i||,.r ...vil
N,u-I>ir,rl,.,ir .1,1 S.rvi,., (i,-.,,!,,^!,,,,,. ,1, ll,„iKri. , lt,i,h|»..|.

Irl,„„l,: \\ M, u„, ,;,•, j,„„ ,,„ ^,,„„.,,
,.,-,,|„|,i ,c|rl,,h.l,.

hiililiri,

.l/.j-,./»,: !:, l)iih,,Si:z, liim'.iii.nr ,!,• Mii„«. M,.xi...,.

A..,.,,/, I). i:, s, Ml, il/. l'r„f,-...-„.|ir ,1,. pliv,ii|,„ A ITniv,T-il.-, ,1,.

< hri*ri:mi,',.

A,.,,,,//, ,/,„„(,: .1. M, H,:,,,, v,,,.,,.,, |,|, |,,„^ ,,,^ S,Tvi.v (i,-.,l„iri-
i|ii.'. Hi-lli,mi.,ii.

*

/';„»..„: A. Jkmzm >i. (i,|,. |l,.rKr;(t. IViifi^saiir. H,.rliii.

''•lidi: II. l;. .I,iin\>>.,v. lri|t,'Mi,ur ,||.» .Mines, li,V,l..i;i„. „i| Sirviro
(;i'..;.,)!i.|u.' ,i.> .^ii,--,i,.. si,„-kii,,iiii.

'"
'

II. s, iiMciiT, l'r,,l,-.i.|ii, \,yt.ilK.

r:i-w,i,f.
],. K. W.Mlli. A-islaiil (l„v,Tii ,it (:,-„l,,n„i |,ainui-l.,n

<oM.Mis.siii.\ iMiii i.f:Tl 1)1-; DK i.iio.MMi: |.D.^..<ii,|.:.

i<',„,.iiiii,-.,. .,„ .\|,. ( „i,;,r,-.-, s klii.liii. IMIIIi

C.ininiis.-i,,,, i-liarur,. ilV^xainii,,!- h, .r„|i„-iti„ri r,.|,iliv, :, la ,',,ii-litiili,„i
il mil' r.,niiiii„si„ii iiiliTiialidhal,' |i..,ir IVlii,),. ,1,. ni„nim,- r,,<-il,-

M-.iliiv-: MM. H,iri.K.\V.C. lli,iiia;K„,K. (;,„,,, v,,i„.|<,;„,,„, „
A. Iiri.,i. W. .1. Si.i.i A.-. K. \Vmi\<, IHF-KK.

Il II,- C.iiiiiiissii.n n'a «,,i,iiii- aiii'uri rappiirl an Xllc Cciuin...
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COMMISSIONS Dr

KAl'POHT l>r COMITf: fAK( ITIK IM' XIlc COXdlîf^S (iflOI.OtîI-

ilVK INTi;iîNA'i'i,)XALsrK LA PHOl'OSITlON DU DH. HOIiHS
HKI.ATIVK A INK Ci )( )|'f;iîATI()N I\TKliXATlOXAIK
iHiVH i.'fiTrni-: ni:s i-ijACTriiKs dk i.a ('Hoiti-;

TKHHKSTUK.

"Tiic Kxc'cutivi' ('uiiiiiiittoi' rcf^rct tlmt owitij^ In tin- (lrriijtinl< iiiiulc

upon tlii'ir tiiiu' iii ('(nincxiim witli tin- pri'paratinii of tlie cxtciHicd séries

uf excursions iirrimucd for llie Xlltli liiicriialioiiiil ( Icological Conurcss,

îuid the pultlication of tlir tnoiiot;riipli on tlit- Coal Jîcsourc-f.s of tlic World.

tlii'\' liavc ln'cii uiml'lc to uiidirtakc lin- pri'jiariitiou of an additioual niono-

(ïnipli dt-aliiig witli Xhv fractures of the eartli's (Tust as siinfif-^ted Iiy tlie

Xltli Session of the International ( îeolonical Contrress. Tiie Connnittee

would, thercfore. respeclfully retiuest thaï this task l)o transinittetl to the

Kxcrutivt' ('(innnitter of th'' XlIIth International ('on«ress."

C> rapport a été re(,'u par le ('on-;fil à sa séanc'e du 11 août.



l'KOPOSITIO.VS l'KESKNTEKS M ( ().\(;i{f>

I. l'Hol'OSITION nu M. ,r. SA.\IOJl.nI.l.- HKIATIVF \ IM'

n'ACIDK PHOSPHOHIQUK.

Au C.inilé <lii XUr (\„,Kr,-.» K<'-"l"i;i<|Uc. iiitmiMti„nal:

J'a. numiu'ur ,1,. iir,iilri.».si.r iiu ( uriiiti- du Xll,. I '„„);,,.< ,., ,„.„,„,
tini,

,1 insmro au i.roEmmm,. ,:„ XIII,. C.ucr.'s |m„l,ain la aast ,|,..
ross<,uri-i's riamclialcs il'ariiic plicispluiriiiu, .

Eu prrscuir ,1,. rint,.,„it,-. ,|,, rag„,,,ii„,v iu.„i,.rn,. , t ,1,- »„u pn-Bn-. i,

sant, la ,p„.stl„u ,1,. la foumitur,. ,l,.s vunrais ,„i,„-.raux au «„l ,l„i, ,-.,.,.

eousKlcro,. cuniiiu- l'uuc <||.8 plus .sscnlii^llcs ,! ,l,.s plus urRcutc-
l'aruii l,.s ..uiirai» miiuîraux, les i-M^rais pla,spl,at,-.«, ,|„ut la nvMil-rv

preuu,.re «t f.uirui,. par lis pl,„spl,at,s uaturcls, j„u..iit uu rn v,,.mi„n,.|
par li'ur inii)ortaiiia\

i " " i

On peut a,lu„.tlre que la (piautité ,laci,l,. ph„spl,„ri,|u,. ,.out,„u. .lans
lis ph<.sp],ai,.s clot.THunc, ,ians un, rtaiu,. iiwsuri., la (|uautité p„ssil |esuhstauii. vivajitc «lu iiionilc.

A i-ùtP ,l,.s Kison.i.nts d,. plaispliatcs en liussi,., ,|„i,| |,,s nTlirn-la.s s„ut
cxoi-ulc'os s„us ma direction depuis six u„s, les ,lé|,ôts ua.ndiaux ,1.. ee f„ssilp
ont souvent attiré mon attention.

L'évaluation précise .-t riKoureuse de ees dépôt» ne pc-uf être ,.Heet„ée
«•la va sa.,s due, qu'en « l.asant sur les travaux d'exploration eolleetifsdune orKalusafon nitornationale eonnne eela a été fait au CouRrès de I,
*" I"""- 'i''' illninlitéa mondiales de minera f,T et eonun,. e,.| , «e o,
pour la houille au XlleConurès au (ana<la.

'

< "est en ,ue hasant sur ees faits que j,. m,, pirniets ,l'adress,.r au ( 'omité
la ,,ropos,l,on ,1 .nser.r,. à l'onlre du jour ,lu XIIc- Cougrès la question-

^ur l'orKatusation de travaux ,-tifs eo,„.ernant l'évaluation d,.sdé|)ots mondiaux d'aeide pliospliorique.

(SiKué) ,1. Samojijuf,

lT„fe,.,our de MiaéraloBc ù n„s,i„„ ,^5ro,„a„i,,„P ,„„,-.riear, .Mo„„u.

I.a proposition de M. Samojlok,- a été prise ,„ eon»i,lératiou aux

^;;;;:s;:^::"
"™ '• " -' '^ '-"' -' " '^

^ ""• -'- - -^-^ '"'-^ >-



l'UK>K\TKKs Al

I.KIIHK VV. M. A» IKI{ ItKI-A ll\ I.A l'IffU'itsrniiN (le

lînixrlics, h- •_': juin, i«n:i.

A M, l\ I). AdaMs. IVM.In.t .Ir h. XII,. S,..sinn du roriKHs «,-..,ln«iM,u.
inlrrni.tin.K.I. T..nu,l.>. Hli:î. Virtmia M.mnrial Mus..,nn. 0(t:iw:..

Mnnsi^'ur II' l'ivsiilrnl
:

Kii i«i.ss,.^si„n .1,. la ,|,i,ilri('iiM. ciniilaiiv .In XII, Cmitrr^ K,-,il„i;i,|ii,.

int<'riiiifi,,nal. j'y lis. paj;,. il;

'•l.i' C.niit,-. ,.n-,i.tif a r,>vu .l.' M. !,• liriilVs«,.„i- SAM..,il.,.Ff ,1,. M,,.,m,
Itesi,.. la |m,|„,siti,.n ,1,. fai,-,- ,1,. la ,|U,«ti,.„ ,l,.s ,,»>„„„,, |,l„„„l,al,.u™.s
mnroimica. I,. si,j,.t |„i„,.i|,„l ,|,. ,|is,,,ssi,m ,1,, XIII,. CimBri.» g,V. ,«:,„„.
mtcmatimial."

Kn ma qi.aliK' d,' ilvlf-nm- ,.ffl,à,.l .lu (M.iiv,.riiini,.Mt. .liarK,-. ,1,. ,,,i,Hr r
au C.inBrfs g(-.„l,,|ri,|u,. riuvitati,)!, .I,.s k.viIoku.» I),.|b,.s ,1,- ti'nir, l'u l!)l(i
i\ lirux..|l|.s, sa lr../.i,-..Ti,. s,.ssi.,i,. j,. .-n.is ,|,.v„ir v.ius iiif„nniT, sans plu-i
tarder. ,|uc luitri' (omit.-- .ni.iliativ,. a ,li.ià rc-luTch,'. I,. suj,.t ,r..m|UiH,.
mondiali' à pni|i„s.T, ..l a am-1,-' s,„. ..[...ix sur li.s r.-s.Tv..s ,„ u.in.Tais .1,.

cuivre.

J'cspèr,. (|U(.. .l'aillnirs. I,. < „„|rr,'-s v.aulra liien a,lui|.tlr,. .a. ])rim-ip,-
que !.. (-Dniit,-. .)r(tariisal.nr iliui.- s..ssi.„i a raiic .le pri.,rilé p.,ur fair.. .l..s

propositl.ai.s f.Ti.H.s r..|ativiiu,.nt à la sissi.,,, i|uil ..rRaiiis,.. t,>ut,. pr.>p.,siii„„
faite au C.inKrès par .l.'s Ké..l.,)îu,s .,u d'autr..» as.s.„iali..iis ,1,. ki-<iI.,|!ui's ,i..

peuvent ri'vélir it priri.i],.. i|ui. la f.iruii' di' vieu.

Vi'Uilli'Z aRr(î.T Miiusieur I.' l'rési.leut. l'assuraii,-.- .1,. ma i-i)usi.liTali.)n
trè.s .listiujïuée.

iSisut'') A. lÎKMKH.

Ingciii.Hi,- dos Miiiea. Cli.t .la S<.rviw G.'i>lijgiq.i,., DiîI.'otû
a» C.«i(ïr('s g.''ol.>ftiquf intenciti.),,,,! .li' Toronto.

Ans |>K M. W. Vkknapskv iiKi,t .^ l.i sfux, h; dc Ci.xskil lu 11 a.ii^t.

M. \V, \'kiinai)»kv iMiise nii'.iii .l.iit priiuln- .-u inusiilérati.iii mai siaile-
ment ninpiirtama- pratii|ui. .1.- lëvalMatàiii ,l..s ciuanlilés iiiiui.lial.s du
euivr... du pétnile ,)u ,l,.s pli,)spl,at,.s, mais aussi l'iiiipiirtanee s,i..,itifii|u,.

dis eluffres iiliteiius. I.'imp,irtailee prati.iue de Imites eis i|uesli.iiis .st
très grande, mais en il.mnaiit la i|iiantité miai.lial.- .I.'s iilDsjiliates ii.nis
<!talili.s.s,ni« un fait seientihi|Me ii.iuveau. Kn déterniiiiaiit lu iimuitité de la
sulistanee organique {matière vivant,.) dans les différentes piTimles g,'.|).

loEiques. n.iiis olitiainns il,.s données ,|iii sont néeessaires pour l,i riVolii-
tion de certains prolih' s |!éoloKii|ii,.s i.t iniiiéraloKique» importants.



^lil'i\-. i'ia>i:MKr;>

11. l'Hul'dSITloN DK M, |. \, ItATlIKIi liKI.ATI\ K AT (Il \N( ;lv
Mi;Nr DANS I.A DATi; DK l,A Si:sSIl)\ Dl" ((lN(Mif;s

(;f:i)i,n(;i(ji i: iNTi:iiNATiii\Ai,.

I.DMMiN, IVhniaiy lltli. I!l|:i.

liU.TjiîiIi.inal (;niju(;i{al ('
1I1RT1-'

Di'ar S,r,- I:i .n.'ln,iiiB i,n «.riplioii a^ a inrinliiT of thi. Intiriia-
ti.mal lM-..lc,|ri,-al ( '„ii„ri»s 1 ,i,.>in. i„ ,|r:,w llii- att. -11111.11 „f llu' Cninu-il tu
lia- l'ail llial. ciiviiiK lu lia' |iii.«l|ii.ii,'iiiciit iif tlu' lii.«l

( 'niiBrcss tu ail iiitiTVal
(if f.iur .Mars iiist.'iul ot tlinv. liiis ( miikitss t. Iiilil trii'iiiiiallv. iiira fall»
m tla. salia. vi-ar a> llw luIiTiiali.iiial Z,i„l,>Kiial ( iinKriss. In |<l|(} lias,,
tvm (

'uiigr,.s.«|..s iviTi' actiiallv lirld at tliv saiiii' tiiia. iif yi'ar.

Tlii' (iiiiiniittoi' lit l'alavuiluloiçia l'iiiviTsali», riTiiKniziiiR llia unal
ilii'iiuvi-iiiiiic,. ivliii'li surli an arraiiKcnii.nt i-aUKi's tu ivliciintolciiiisls.

fnrwarili-.il„tl«.Ci,iiiii.il„f ila.Ciiiiuross, KhiMiit met al Sli.ik;.jliii. a n'i|ia-»l

that lliis iiiti-rfiii-nii' sliiiiiW 1,,. av.iidi'.l in futur.'. In lia' Ciiiniiti. Hi.n,lii
iif tlii' .\llli Intirnati.iiial i;.'..lii(ji,-al Cinuit.ss I ani, lu.nvvir, iinalili. ti, fin,l

aii.v slal.ini'iil sli.rainn lliat tliis ]iri.ti-st was «> iiiin-li a.s nin,i,liTiil l,y tlii.

Couiu'il.

In tlii' iHvsint ycar, il is Iriu', tliat, oiviii)? to tlui rliiiiatir innililions of
llii' liiviira.inlliiiiiu' liaial an.l .il'Canaila on liai otliiT. lia' tvni Coiiitri'sses
ari' mit Ii.miik lu'l'l at Jinvisily tlir saliii' tinuî of yi'ar. ïliis. lunvi'ViT. iiiakis
viTv littli' dilfiTcni'i' tu tlii' ri'siilt .«1, far ai pala-iiiitiiluaists ari' i'iini-iTiu.il.

Tlip Ziuilunical ( 'iiiiKirss liciiiis |„.1,1 i,, F ,,. in oiii. „f tlic most axpi'iisive
lilrasuri' rrsiirts of tliat l'iiiitininit ami at la'iulit of tli,. srasoii. tliat i.« lo
say, tlii' most l'xiiiiisivi' tiiii,' of .vi'ar. ami tln> ( liHilocii-al ( oimri'ss, on tlu.
otlicr liaml, hi-iiiK lulil on tlii' otliiT siili' of lia' Atiantii' aial iiivulvini:. if oiif
is to olitain any licnolit froni il, rniisiilcrahli. o.\|a'mlitiiri' in ailililion to the
liierc l'iist of tlii' trans-Atlanlir passaKi', it ivill lii' rliar tliat any oiia ivlio
atlomls hotli ( oiisn'sscs «ill l„. ,.all|.d n]ion for a viTy licuvy pi'cuniary
ixpi'mlituri'. in aililition to tlii' ioiisi.li>ral.li' l'.vpi'mlilure of t'inic. Pala^-
ontoloBists, I iu.|iil liarilly ]ioiiit ont. aiv mit anums lia' riclior im'iiilicrs of tlie

roniiiinnity, cvcn of tlii' Ki'oloKiial roininiinity. ami tliirc rannot lii- inaiiv
aimiiifî tlii'iii aille to affonl two inliriialional l'oiiKn-ssi's in lia. saine vear.

l'or iiiy iiart. it «as a souree of great reuret to me tliat I was nnalile to
attemi tlie Zoolosiial ( 'oiiRress at ( Iraz tliree years a(!o. Tliis .vear. owing
to the important (iiiestions tliat are eoininj! up for (li.seussion. 1 fèel tliat il is

niy ilut.N to attend tlie ZiKilogieal CoiiBress at Moiiaeo. and iiuleed 1 ain
dcleiçated liy tlie Zoological Soeiet.\' of Lomlon to reprisent its \ ieivs .m tlie.se

<lis]inted questions. Vlifortuuately, I aiso liave tlie liotuiur to lie a nienilier
of two imiiortalit Conniiittei's of tlie International C.eoIoKieal Coiigress and
I dee]ily refret tliat I eaiinot afri.id to eoiiie to Canada in order to take part



I.'lli l'ilcP|'ii>]llii.\,s l'IiK.KMÉK» Al

" """ "l'I"""""- I M.i„„ II,,.,. ,„.rs„„„| „„„„.rs a> „ „..„. ill.M,,,-

':' "" ;'"'""" f"''<"'» "' «l'i'l. inany ,.„rM,>l «„rk,Ts i,|„ „.v„.|r
!...« I„r„ |,l,„,,| |,v i|„. ,„.,i„„ „r il„. c,,,,,,,,!! „,

tli,. (;,„l„Ki,,,| c.iiKr,^
A( tl„. laM ( „„„,,.„, „,|,„„ „ „„,,„|„.r r„i„ ,|„.

k,.,,,.,,! .,,«,,„1,|v „f
t .,• ( ,Kin,,l lli,. ,,,i,.s|i„M „f ll„. inliTval h.Hv,™ 11,,. I „ni!n>H >. i„. «„s i,,!,!
lli«t, .«m,.,. li„. i„viia,i„„ :„„| „|r,.„,|j. ,„.,,„ ,„,„|,. ,.,„. |,,|.j 1^^^ 1^^,!^ 1,^1^.^^^^^
»n,l ( ,„„„h,. ,1 „„s ,„.! «itl,iM li„. ,„,„,., „f ll„. (•„„„„.»» l„ „',ak,. al,v ail^ra-
i..n. Il,lsy,.arw,.allki„,wll,at«,.ar,.|„r iv,.an invilal Ir »,.|„i,„„

f..i- mit,. AKa.i,, llH.n.f„r,.. «,. sl.all l„. t„l,l ll,al il is „„| „ill,i„ il,,. ,„„„.,
"' "" ' "">"'* ' '!<" ''iv iill,r,ili„i, an,! s„ m- shall „„ „„ |„,. ,.v,.r .„„|
'vir. n,i,, 1 huinlily Mil.inil l„ II,,. I „„„,.i|. j, „„.r,.|v ri,li,-,il„„- 1 „,„
iKvair lliai ,,ala.„„l„l„Kist.. I„r,„ „ v,.ry M„all |«,rli„„ '„f il,,. „„. r«i,i,,
,1 Ih,. ( „„Kr,.ss, 1,1,1 il iviil s,.ar,.,.|y 1„. „,„ir„„i,„.,i ||,at ,1,,.,. ,. li,,,,,. .„,
'"""""'""'" ";''""• ' i"' ""'''"". '" !" I ! <l.... o„ ll,is ,„. i„„ ila'.i,.
Vl,.w.. a. air,.a,ly ,.x|,r,.ss,.,l l,y ,|„. ,•„, „„ l.aia.,„„„|„„ia l„iv,.rsali<
mil miit will, Mail,. att,.nti,>ii.

I i)av,. II,,. I„,ni,iir i,, I,,., ,|,.a,.

V„iirs laill,riilly.

F. A. Hatiikh.

i.-|-i.-tam-K,,.l„.r„f f|,.„|„|,y at i|„. Il,iii,l, M,,,,,
i"l ll,.|,.B„t,. .,t II,,. T,.„.„.,., „r ,|„. |,,ai,|, .M„„,.|

... ,, ,

l.,i\l>,>\, .hin,. L'XIli. Illl.f.
1,1 II,,. >,.,.r,.|ary,

lMt,.ri,ali,iiiui i;,.,ii,i);i,.al CiiiKr,..,^:

"'"' ^''-
'
"'" J'i*' i" r ipt '<< y,mr l,.tli.r ,,l .lun,. ITll, aii,l ll,.,i,k

y;"'
'"'«"•"f

""' "I tunity„f r,.vi»i„K „r luMinpl,, mvNft,.,- „l lù-hniary
I II ,. 1 1,,. I,.||..r ..vas vvrill,.,, witl, a vicw t„ ,. Lhiik lai.l l„.f„r,. II,,. C,,,,,,,.!!
aiul llamul, Il is a htti,. I„iik an,l i».rl,ap. ,«,„i„.-,vl,at pc.r»„„al, I ,l„ „„| ||,i„k
tliat II ^^,mU l„. „,lvisal.l,. t„ alt,.r il. My ..>„„.,.i,.„,.„ is ,|,a, „}„.„ ,„„. ,ri,.«
t„ !,( v,.ry l,ri,.f, ,1 „„ly iv.iiils i„ l,.|igll„.ninst tl„. sul,«,.,|U,.„l ,lis,-ussi„„

1!„. MialliT wa,, ii„t ,lis,-,Ks,.,l al II,,. Z„„l„Ki,.„l C.nKn.ss. ivi,i,.|, J ,„.,v
'"'"" '"" '">» •' "''l <" il" ""Kiniil inlcrvals „f m,.,.|inK. wl„.r,'..,s II,.
( .,.„l„Ki,.ai CmKH.ss lias ,i„t ,|„i„. „,. ol,vi,„i,slv, ll„.r,.|„r,., tl„. (I,.„I„ei,..,|
( ..iiBi,..» is tl„. first l„„ly t„ „ppr„a,-li, Tl„. Z„„l„Bi,.al r„nKi;-^ is t„ mvll
al liiala J',..si 111 MlHi.

I l,aM. ,mly l„ a<l,l tliat, as II,,, lin,,. a|.i.r„a,-l„.s, niv ivrivI al laiim
uiial.l,. I„ alK.n.l 11». (oiiKri.ss an,l II,,. ( „ itt,.,.s „( „.|,i,.i, | aiii -, i,,,.,,,!,..
li(.c,iiii,.s still mun k(.,-ii.

Viiuis v,.ry Iriily,

F. A. lÎATHKlt.

l'ar ,l,<,.isi,„i .!,i Caisiil ,!„ (, a,,,!,, ,„„,;„„,.,, ,,,„ „„ ^.„„. ^ |^^ ^.^^_^,^_

f'T.M
.,'„',-"""' '" "'"•" ''' '" '"•'"'^'''"- "'""" ''" ''"""•<'» -' '1^'"'K"-

Ile i.iii) a i!li (

.



l'll')F'ii.si||,,v, |.U(>K\rF;K> Al (i>\i^|ii>

III lIKil-nsm.iN DK M .1. ,1. si:i)|.;iii|ol.M ixsistwt s,|,

l'"Mi fTAUl.lll I.A ColiliRl.ATInN I.KS H,„ ,,!.s
''

ruf:('AMniiii:NM:s.

T..i(..\T,i, AiiKii-l 1 Itli. liM:i.
I h. ln.,.n.,H„„al ( i,,,l„„i,,,| ,•„„„,,.„ ,.„„,„,„,, „„, |,„|^, „,^^, ^^^^

t V r,,,,,,,,,- „ ,1,,,-,. ,,„„„ri,, wliirh |,„ss,.s^ ,„nlw,n„. :m:,> „f l>r...(„,„.
'
'" ""'"

,

"'"""" ""• '-""..«rativ,. stu.iy „r „„l, an.as l,v ;.„m vrnat,,,,,,,! ,.,„„„„11,,., ,|,al wili i,„-lu,l,. r,.|,r...n,ta,iv,.s „r ,1„. il, „i,,,|

1 r.'-l ainl.naii lurnial - „. Il,,' ,iilT,.|vi,l ,'„„i,i,-i,...-

A,i,i,,i,-. A I,, „:„,„,. ,|„ c,,,,,,,!, ,,„ I, ,,„., ,,, ..^
1^^^ ^.^^^^^ ,i„ („',„,,, ,i„

I"

"""" ''^'"' '- ""'- "' "al -urv,.>V a.va„t ,.„• -„l,.,i, ,„^'
,;„

K'iv, ri,î,i,„i, ,1,. |„ |,n,|„,-i|i,,ii„riBiiiaii',

IV. IMKIl-USITKIN DK M. ,(, „. HlioCK, 1!KI.\TIVF \ IV
.MoNiHiiiAPirii.: Qii DOIT n-uK iMti:i'Ai{f:i-: l'ui u

M-: coNdiifos.

'I' "" AnKii-i i:ii),. i!ii:i.

I Ih'K t.. |m,,.„s,.. i„ ,„,„„.xi„ii will, Ih,. n,M C.iiKn^s, an liil,Ti,ali„i|.,l
"""""" ' "»""« "f II"' <M'n>Tal Sirrvlarv „f tli,. Xllltl, ( Vmmv-s ,„',|

; ';;|"r
H"' '-«'iv;; .n„i,tri,.> ai„l U,,. I,,., ,ial,. ai vvi.i,!, nian.i.Ti,,,-

«III !«• i,.,-,.iv,,l r„r |,ul,li,-ala,ii in tl„. i,„m„Kru|,l,: t|„. ( v.n.n.is^i,,,, ,, |„
'i"]'""v.-,.,l l„ ml,. als„ as t„ ,.,.n.ril,„t„rs f„rnislnn„ „„.ir ill,„lrati,.„. aiulM,a|i> 11, a l,,|.|n sinlalil,. f,i|. r,.|in.,liii.|i,m.

(.<l.',l,) U. W. lin,., K.

Cotl,. |ir,ip<)»iti„n l'st a,l„p|,-.,. |,ar \,. c,,,,,.,.!!
,

II' ('ou(;i(.s |.|i s(lan,.,. KOiHTal.. ||. H ai.i'il.

..i\i,'.|n l'an,,, et par

V. IMidI'OSITlOX 1)|.; M. li, w. liHDcK HKI.ATIV K \ l.v lifDvrnos i)ix|.: (DNsTiï(Tii)N l'ori! i.v. ( <i\(ii{f:<
'

'

ixTKiiXATioNAi, (ifii ii.i K lujri;.

ïiillOMIl. AugliM lUll,. lldlj.
I l.eR to pr„p„„. tha, a sn.all Intmmtmnal Cunimitt,.,. l„. a|,p„i„t,.,l

.•""».sl.,iK «t not ,„„r,. thau ,.«1,1 p,.rs„ns, wl„, hav,. ha,l a,.t,>al ,.xp,.ri,.i„.,.
"" tl,>. Kx,.,.nt,v,. („i,„„itt«.s „r vari„us s,..si„ns „t tl„. V,mm-'"^ t„ ,„„-
.-uli'i tl„. ,„u.sti„n «f a pcrman<.nt ,.,mstituti,Mi ail,l hv-law* aiiil t,) s.ihinit
Il |)..ssil.l|.. a pr„p„»al tlawin at th,. n<.xt s,.ssi„n ,.f th.. C.nKn.ss.

(f^l'd.l I!. W. Ru,KK.



I.V* rtUM'uMlinSs i'KÏ>KNTKfr> AT (OMiU^m.

Cittc pn-iMt-itu'ii l't !ijit""«*'iv('<' par U- Ci.tivril à -ii fixirnit- M-iinri' < t

Ii:ir U- ('uiiiiri> ilmi- l;i -r;iiir^ ilii i I iiin'il.

l.v i'rr-i.iitit M. Ah.\m^. r>i dniriti'' lU- i-.iti>titu<r !< rDtiiiti- it déniniir h';»

Inr^UIUit ^ MliViltltr>',

f'n^Hln.t:^ M. H. W, lin... k.

.\lfmhn.-<: .M.M..I. (i. .\M)Ki:-..\,

('. iVvititnis.

A, Kaiu'ISskv.

A. ItKMKIl,

(i, <). SMIlil.

(i. StKINMANN,

K. TlKTZK.

M. riit 'Positions lîKi.A'rivKs aix i.ikcx dk itf:rNioN ri-:s

l'|{n(HAINS ( oN(;|{f:s.

l\\HAII.i\ |)K LA llKl.iiltil K.

T(.it<iM(. H A.'.iit. \Si\:i.

C'onfnriiu'-tiiriit aux in>truiti(iiis lit- M. li' ininistn- il.' rijiilu>Irir

t't (lu Travail et vu nmfiniiiiti.m de lu «<»rn-siKituIarici' iVlmiijïn' t-ntn' M.
If Pri'sitUiit .AiJAMS et M. le Directeur jît'iHTal «li's Mirus. Piv>ulriit dt- h'

Coiiiniissinn jîn.lojïKiuc dv Hv\iti(\ni- L. Dkjaiuhn. j'ai le jiniml lnMincur .1.-

v.ni> apimitiT l'iiivitatum foriiicllt' l'î oltii-ir'Ur ilc tenir en Melni.iur la MIT
Scr^siiitidu ('.murés y;éi)l(ijti(|U(' ini"rruiti.iiiai. (Vite invitiiti.m. déjà fi.niiulée

à deux rejirises. n'iivait pu être ])rise en (*(ilisid(Tiiti(»n niais les yédlcimies

lielfies. assurés ([u'ils snnl .le l'appui ilu ( iouvernerueiit. cspèren! fenneiiieiit

(lUe le Conseil vimdra liieti lette fois transnic-ttre leur invitatinii à ra>>.-nililée

(îtnérale .lu Ctinurès vn l'appuyant d'un avis fav.iralile.

(Sitïné) A. Hkmkh,
Chef du Service g.îolo({ic(uc <i.' Bclgiqur; déL'Eiif'

du Gouvernement de BelRiqu.-.

I/invitati.m de la Belpi(|ue est a.-eeptée par le Conseil i\ su séaiiee du
!t JKillt. et la dt^eision du Conseil est appr.iuvé*- par le CongK-s dans la séanee

du 14 ar.fit.

I\MTATn)N HK I.A UÎ'Vi U\.nil y. Alt.lKNI INK.

HiKN.ts AliiKs. le l(i .luiii iiti;i.

A M..iisieur le l'rési.lent .lu .XlIeC.'iijirès iif'..l()nii)ue international Tr.)-

tes>enr I'iiank Adams, Montréal. Cana.la,

M. le Président :

Les reelierelies né.il.)jii(|Ui's «jue fait la Dirc'ition fïénérale des Mines, de
la (;é()l()p;ie et de l'Hydniidcie à ma i-liarne, d. -viennent de jour en jour plus



l'Uli|>nMMii\> l'|(f>H\ IKK^ I.VJ

itii|M>rtanu>, i)iii>i i|iir I. .Ii'munlnul, ilii ci-ii, ||.„ n'Miltiit« nl.triiii^. it

ihiK-rit (|iriOI(>. ]>r..v..c|uciil .l;.ii. I,- riiiliniN -iuiililic|iii-... N„u> lA.-l »ili-

II!- ciiriniÉlIri' iiuIhih i|ur ]i(i->ilili' ...il par iiirn-iniiiiluriiT r|ii>Iiiliiin-, .-iiil

|iiir la |>ill>llnilii>n ilr ni|i|Hirl- .1 r irriiiiil it i-liii|iitrr. iiims .Tim.rH avilir

itril'i"' à ri'x|iliciiliiiii ili- plu-iiiir» iiriihlrnii» ayalil irait à la i{i''ijIiikii'

ilii Icrriliiiri' lU- la li.|.iili|ic|iic' Ariiiiiliri.-. Iai|uclli'. roniMii' vuii» li- wivrl,

M. Ir l'riViil.iil, c.llri' 1111. viiri.'li' .1.- l |n.iii|. ilinni' il'i'trr M.iiîiiniM-iiivNt

rtuiliri'.

Si lui» wTviris iir -.uni |ia» iliruri :i-Mz inipiirtaiit» ]»iur riiilirii-.-ir iliiiH

ri» nrliiTrlii» la lilii|>urt ili- iviiiiiiis ilu iiTrilniri' iilïniiil un iiitCTiM plus
iiiari|iir. lu nillaliiiraliiiM l'IriiiiuiTi- iliviiiit pri'riiii-r alur», it rVst |ioiiri|Uoi

' ^ '" i'i''*'*iiii'' ilf rrliriiuriijïi r, loiivaimii- du hiiii n'MiJiat ipl'rlli' piiiirni't

iil.h'iiir.

("r^t un pi-u pimripiiii. aii'-i. apn"-. avoir [iri>- part aux CnnKr^s
iiitiriiatiiinaux ili' KPiiliiBii-, ili> la lai.i.ii la plus iiiiiipli'ti' piriiiisi.. imu.s

jifii.-iiiis ipi'il si-rait piissililr iiiiiir la Mt'puhliip». Arni-iitinr il't'trf à -un tmir
rtu.isii'. riant iliiiinr- si's iilitiiins m'nliiyiipns, piiiir la n'nniim irun ili- ith

luri'-s.

Cilti' ilinianili' ipn- ji- nir |iitiiii1. <Ii' viius liiirr iivit u iTtainr ap-
l>rfl iiisii II. il .>) vrai, >ira raliliir par li. .Irli'nin. arKrnliu au CiniKrrs, lu

Dr. .liAN Kkidki., Claf iIi. Ia.-^iiliiiii(;r..ili.|.iipi|.ili. n-ttr DiriTtiim ( m'ih'tiiIii

it .i'ispiTi' (iircllr SI ra prisi- i-ii riinsiiliTatiiin par rtuumratilr assi'inlili'r.

.<niiantiripiiliiin n'i I in iiutri. aux |.ri'paralil's ipi'il y aurait liiii il,'

fiiiri'. rtiiii' il ' i|u'il s ai-ii ilun |iays ilr riiriui-plii'Ti' austral l'i i|ui'. par
ii.ii.-Apli.nt, il faiiilrial iirnlilir <[< Irpniiui' pii.piii. aux ixiiiri<ii.iis l'i la Ciir-

.lilliTi-, driiri' au iiiiilinnil ])rii|îri's lUs niiiyi'iis ilv transport, its l'xriirsiiins

SI- IVraiciit lians il'assi-z liiiiiiiv niuilitiiins. ilrtail sur U'i|iiil j'osi> insislir

aiiprvs ili> viius. M. Ii' l'ri'-iilint. aliii ipii' vims in fa.s.«iiz part à l'assinil.ln-.

( i.iiinii- iiriliiipaux liiits .||. iTs .xiiirsiiiiis à la ( orililIfTi'. jv \>m< iii-

diipiirais li's suivants;

I.rs .sriliniriits nu'siizuïinu's ilu yr-osym-jinai aniliii. siirtiult ilillls li's i-ii-

viriir'sili-l'.\i-iini-ii({iia: l'iioutri'. siiii intiTissanti' ti'i'limiiiiU'i-t la niiirpliiiliiijiv

'II» Bi' Ii'^ hauti'urs dans la n'i;iim ilu i-limat s|.|- nnitiniii'i.

I.a IVi'nirdilliTr il li^s ]iartiis dis iliaîni^s paiiipi' nni-s dans lis prnviiins
ili- San Juan it di' Mi-iidoza. iiiti'rissantis ])ar li-urs sriliiiu-nts marins ilu

Iiali'iizuïi|Ui' infi'riiur isilurii'U it drvnnii'iil. li>s l'oiii-hi's fussililÏTis du (Innil-

wiiiia. iMir ti'i-tiiniipii' il'àci' lialoiizi.ïi|Ui-, la iniirplinliiiïic ili-s tirraiii-s lias i-t

ili'.-iTts l't liis i-haiiiis piinipi'inni's avni-iiianti's ]iimr loiirs ,sil,isli.s iTistallins

l't liur iii(ir]ili(iiiinir.

I.a l'iiaini' de Ciiriliilia ri lis ihainis paiii]''iiiui>s ilr la Hiiija. intiTi'S-

saiitis iiar Iv» lunditiiins triV Inv .ralili^s i|u-,.l|i.s „tiri.nt il l'étuili- di's riiilira

rristallinis du prfcunlirii'li it l.i palniziiîipii>. dis niiiilH s du (l.iiiiKviin»,

rt par leurs ri'inari|ualilis rapiiiirts u'éiiniiirphiiliiKiipiis it l™r^ Bisinuiit»
(niiirhri's :\ ('iirdnlia. niiiirruis d'rxpli.itatiiui à Faiiiatina).

I.a zune suliaudinc du iiiird. Ii s (jraiiiles valliVs UmBituilinali's et le

virsiiiit iirii'utal ili' lu l'iiiiu ilr .Vtuiuina, intiTi'ssantc» non Kialli'tui'nt par



nui i'l('tr..>iiln\> i'n»:HK\lï;h> w iiiniih^m.

|IU'

iliriu-

l'.i.rii,ii>[i i|ir.'ll.- cllnril |„,ijr IVlii.li' ilu |irr'nitiil>rii'i> .•! .lu |>:iln./ni

IMiiln. ruai- aij»l .1 .|iniiili'Mii-MI. |,ar liur l. 'K.nliiur ,1 I,, nairri
lalluti* ilis /»./».»>.

A |>arl loin rrla. nn |i..i,rrail vi>il.r la rvitii.ji ihi Iti., N.un, ,1 la |iarlii-
'"' '" "rrit.an. ilii X ,-n alla ,1,- loir !,> ilrpol, t,„Ml,r, r,- maria. ,lu
jiira.«aiua ni,-Ti,.„r, .In ,.n-|an- inlrràur, l.» M-.li ,i, ronliia^Llaiix .lu
.rfla.T »up.i...ir. I..« l..rn..-...',. .1 I,, |,lui,.„ux «|it.iitri.inaux .!, la l'..l.in.mif.
Cil., .s.-ur-ion p,.rnatlrail au-i .li- vir.it,.r 1.» .-Iialn..» |>aMi|»'.'ini.'> .1.' la
im.vin.r .1.' ll.i.M..- Air.., I...|u..ll,> par h. ,l,a,a,v,TI uraii.l- .l,-.p,-,i,

«la.iair.'- .I.i pal.'..,/.,..,,,,, -ii, .-.riiur ,i |,.ur li'.'l.ini.pa' ...m vrai m in-
t.'r.—alil.-.

Il ..rail aii-M |i<i.>il.li' .rornaiii».r ma' .xiairsiiai aux r.'«i.in- .l.i la.r.l
Il lia .-.iiuv .1.' la l'aluitoni.'. j.wpj'aux «ralaU lu.-» il.' la (

'.ir.lill.n', .pii
..nri'iit .1.' -i laaiîiiili.iu,'- paiaTaiiia.; lani., ir .'l'Ia. il faialrait .,• r.'- 'iii.r à
"lUllrir I.'. in.'.aiiMu..lit.'- ,1,- v..yau.'.- .laii- il.', r.w.ai» où I,., m.iv.'ii- ,1.'

Iraii«p.,r> m.mi .L'IViliaux

I-.' Dr. Kmi.ki., la.tr.' .I.'Iito.'. |Miurra .lu r.'sti' vim» .l.iniaT t. ml.' -orl "

.1. .I.'tail- au -uj.'l .1.' l'inl.T.''t ipa' la li.'pul>li(,ia ArK.'iilin.' ..Ur.' au poiîil

.1.' vue iî.''..l.)yi(pa'.

l'Ai l'Xpriiiiaiil .1.' aiaiviaii r,.| ..ir .pa' ..II.- pr.>|K>sili..ii ...ra fav..ral.l.'-

m.nt a.i'ii.'lli.'. j.' v.m- pri.
. M. 1,' l'r.'.i.l.i.l. .I,- hi.'ii v.ail.iir iuîr.'i'r l'a^uraii..'

.1.' ma .'..a.iil.Talion la pi... .Ii-tiiii;.a'.'.

K, IlKUMiriK.

Din'cl.'ur Ki'iiOr.l.

I.'iavilati,,ii ,i|. la lii'imlili.pi ' ArK.Mliia- .'st lu.' ili'vant le C.in^.'il à sa
..aiM'.' ,lii ..I a.iûl II r'iv.n.'i' p.' .r i'ir.' pri-.' .u .'.in»i.liTali.iM à la |ir...'liaiu.'

>.'.>i.ai il.i l 'oiijïr.'. .'Il l'.llT.

IWII'ATIOX- ),V. I. KSI'AIINl-:.

M.iii.i.'Ur !.• l'r.'si.l.'ut .lu XII.' ( oiiuri''. «.•..il.,(ri.pu- iul.'nialioua::

I..'» .I(''Ii'kiii''s ri'iin'si'nlaiil rKs]iaKU.' au XIIi' ('oncrf's K.'.il.iKi.pi.' iut..r.

iiali.ilial .1111 riioun.'ur .1.' rapial.'r au Couitri's ipu', l.irs il.' la wssiou de
St.ii'kliolui. li'ur pays a iiivit.'' 1,'s ,'„ii)ïri'ssist..s A ti'liir il Ma.lri.1 la n'unioii
.pii suivra .'.'11.' .1.' lîrux.'lli's.

I..'s ilf'li-nui's i's]iaEii..ls ri'ii.iuv.'ll..|it l'iiivitutii.n ili' ri';spaKii.- l'I pri.'ia

I.' ('..iisiil .1.. la imialri' .ii ..insi.l.'rali.ai au ii.urs .li' ws iliMilKTati.Jiis.

li.i'.'Vi'Z. iiii.iisii'iir I.' l'riViil.iil. nos salutation» li's plus .listiliKiH'i's.

(Sinni'') AiiiisriN Mahin.

K, Dl'lTV DK j.f'lMK.

Tiuiii\i.i, 1.' Il août |.|l:i.

L'invitation .1.' rKspann.' est lue à la séani'c .lu C.insi'il ilu '.I août rt
renvoyé., jaiur être prise on .'onsidériilion au Xllle Conuri-s.



l'I Hl,l< ATIONS l)ISTU:iU T,i:s AIX Mr.MllUKS
1)1 ( (»\!.UKS.

I.c <'<iriiitr I'i\rnitif. i\v tiirtiif i|iif plu^irm - .-t-rviri'H du |{nii\< rtiriiH 'H

et t|ii<-l(|ui-Ft vilU'H, uni iilVrrt iiu\ riMiiil>n'^ <lr- imlilii'atinn-^ avniii ir.iji ii

la K^'ttUtftiv ilu Caiiiiilit nu autn-> >uji-ts itit<'ri'r'saiit>.
< 'r^ |ui)>lti-alii>fis ont

6i^ (iiMtrilnn'M'M |»riiii-i|ml.'iinnt pur rintrcmi"»' «ruii Imnini 'l'inlnmintinn

un »ti^f;i' |>riiiripal, iliri^t- |>tir M. .Idiin M< I.ki-m. I.i"- ))lit'< iiiiipnrtitiiti'i

i''tai(-itt:

l'ur If I itmHi F.n'iiili}':

Thr Stitiinil Hist.„!i nf tlu Tt.mrtt,, l{,,,i>'t,. piiMit- Mar l«- fiuia.iian

.'ristilui", Tnrntitn iiKPtiilirr «ri'xcnipliiiri's liinitt'-i.

t'urii' (te iMPclir <|)i ri'iitn' »|c 'lomnti) i-t il»-» <)<''|h iitlauci-^ 'if l'IiiiviT^it^'.

The vurrnint "iistnii" •>/ "'nithirtstirn (hihniit. par Ku\SK W. Twum.
Numéro sjH'iial ilii < aiiailian Mining J<iiinial. pulilié à 1' .iM\m du

('MiKri't».

hir h Minishn .l,s M, >.,.< ,1., f'.nm.ln:

/>("W^/(»;/ <lrs _\Iii,<- : \.>- puMi.ati'PUs dt' nit.' divi>i.iti.

C'(»m»H/N>'-"i (iiiiiiiiii,/!!-: (.1- imltliratiipii-( lU- la ( MiiiiuHsinn;

uni' Ni^rU'H di' \ws du Mus( (oinitH''riiuratif Vîi-ttuiu.

/'(ir /(' ^fillislir^ *l,s .\ti,H.^ >lv In CoInHthl, lirUnnnù,,,,':

Iav pulilii-atiniis (t<' i-i> iiiini>t(Tr.

f'nr Ir Mini-stirc <U- iliitt'rinir ilii i'niiniln:

The Stikirk ramji . part). A. Whkklkei ni*niiliii'd'txi'iiip'ain->liniité)

l*ar le Hurcaii '!*>.< .\fiiits il'Outniio:

]a's puliliratîaTirt du luirt'aii.

Par le Huretni ,h< Mîtn's ,lr Q>„'h,f:

1^'s puldicatiiins de rt- Imn-au.

Par le Ministirt ths Mims ih In \,,iinlli -h'n>s.'<r:

li('S imlpli<'aliMji> de ri' mini.- rri'.

Par le Serriir iiinli.ijiqm- f/*x flMs-i'ius:

(Jcoloylail Atla<f .\'infiarn I'oUd iinaiiltrf dCxcinpIaitcs limita'').

Par la (Uimmimon '/m vin min ilf j'vr 1 ir' "kaniinij ami Xm-llnrn fintnrin.

The min >t(j intiuxlin in llnil pnit nf Xwiheni OnUuin .-'mai bij the

T. d- N. O. Pli.. i)iir Amiii u A. Coi.k.

Itd
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FETES PENDANT LE CONGRES.

i,A itf.i i:r-nn\ , \iu\riii';\i.,

Au i- tl'ii'iùl 1.- .Anii ininn-t.-. «lu
(

'..i.iiiV., -ur Inir r.'i..iii- nul .'ir

Inl.j.t .riiiir iVr.pUnn fi Mmitiril, D.iri. I'ii\^iiit.|ni'll un. ii",.|nl,|,-.,.

-IH-rial." lir l'univir-ih- \'i(.ill lut .nui. ..((!., .ti l'i ir .1.- i»iiKn-*i-h-
tt If .liplÔMii' .!. <|iM-h>' I ]>tii|M...|>iii.' -1 titn> i ..ii..ij,in> :i l'ii' citilrn- iiu\

-ix lirnlnlfUi- .U-tiimui- !. pliit.-.tir II. M\. k-ii,n\| .|r Srnrklnlm. 1.-

pn.l",«,ur H. Kkh.IKM .Ir Knri.iuvh.iu Ir prnl. -, rir KlMI'.l, N. « ^nik.

M. Al. h..KM II\UKh:inlr riiiiivii>itt-i|.('iiiiil.riilu'.<l Ir i-mt. -. ur A. l.vH(i'i\

«le l'iiri». I>t> iliM'iiuiH il'' rirrnrftiiiin' l'iirrrit prnmtiiii'- pur Ir- pi r-xniin h

i|iii pH'-fiitiii.'iil li's l'itiiiliiliil- cl. m n'|Mi-'-,.. pur li» .an.li.LiN . ii\-iik''iii.'-.

rltiic'iiii (l:ni> "il ttiiiuur priiprc.

A lu -uirc (Ir ri'Itc iiitrti^aiitf .ri .ni'' .•.- ni. --i.ur- l'un tu iiivii.'-

11 t:ii luiii'li iii' ta part <lu mniit.' In.';,] .t. Almin/'al.

lA i{f:(i:i'i'HiN A o'nvwvA.

Il (-lail Kiiiv.nu <|ui' I''* p.T-..nn.'- iiviuil pli- pari aii\ .'\nir-inti- A
avant la Si'"i.. Il -r ivuiiirainil à Ottawa 1.' ....

A leur aiTi\i''f à Ottawa, les inniiliri'- -init n'.,u- pur 1. - iipn-iiiiaut-.

«Iil fiiniit.' local rt accniiiimtfii»'- juMpi'à la iM-riiii' «'\p.''riiiii'nlali' ciiitralc

où un liim-h rtiiit iurpart' par onlcr <lu t.iuvirtLt' ut. i'aiini 1. > l'i.niti.ai-

iiniri'> pn'si'uts à vv liiiiil;i'un pour >ouliaitir la Iti.'iivriiui' aux .'..un:r.'— i-trs

étiiit le tri'H lioiioralilc |{. I,. Iîiihukn. pr. miIi r mini-tri' .lu Caiia.la. I,.'

prunier riiiiii>tn- >ouliaili' la plu:^ i-onlialf liirtivriiui' eu Canada aux i.m-

Krr;-sistr^ rt cxpriuir su liautr appn'.iati.iii .Ir- ol.jcis .t vi^.'.- .lu (oniii-r-.

M. Il' (oinini>>airc I'aukm -ouliaitc la l>iinv.'iiui- nu nom .le la ville d'Ottawa.
\]m's U". rriiit'niriiirut> par M. Auam-, pr.Vi.l.nt du < oiinivs, ilc .'ourlc-i

alloiutioii- Miiit pronoiiiV'i's par MM. Stii\h \\ .rAnnIftcrrr Thi^MiKii .li'

FraiM'c, Skiikhiicilm de l'inlan.lr .'t Kkmi- >U Ncu-Vork.

Aprr> le luiicll on vi>itr li's .'ollfction- néolo^iqur.-; et luilirralDtïiiiUi« d4'

la ( 'uniini>-;ion fïi'oloniMUf au Mu^t'i' i-oiiini(''Mioralif Victoria cl. lians le

cours .Ir raprrs-niidi. les exeursiiumislcs jm niieiit part au dévoileiia nt .li-

lu pluque roniliu'in.prative m souvenir .le Sir \\ii.i.i\m |,ni;AN dont il est

question autre part dans ce volume.

Le tl é est ensuite servi au Musée.
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mx-Kn-rox a Toiioxio.
i^im iuilinciir I.' main- ,( l,,« ,.„„«„mi.,„

''""'""' '"" "''Vr.m à n„ IH ' î
"""'"'l™'« .i" la vill,. ,1,. T„r„,„o

T -''- ' la ...,„„.i, 1',; ,:':': '"ri
'" """" " ^•""' ^^

v,.rj;t izr:^;
;.:;;j;;;;:;^;^.r^-

"•;; 7 1- ..,..„, „„ ,,,,.

»Mh,.nl :

"''"" <l'-""KU,.s ,|„ ( „„„„•.« ,|„„l |,.s ,„„„„

IJI«n.,TBrat lV„r,.,s„r li„ „.v„,, Mk.k ,1,. Kn-ih,™ ^

I,, i>,„f ... ,.
MTsiH r„r„rit<).

'" i"-""^'::/l^;wz;rv^!'™r'"'''7':-• '•''-
Toriiîit,,.

* ' < 'ii.KM.*.\ de ruriiviTsii,-. ,|,,

'V'
" •' •'^'"":"- Ki'"l"KU(.pmviMni,NI,. T,,,,,,,f,, ii,

'.K:K4^;:^r;^;;;:;t:L'!;;!t:;:;:/ —m..,,,....

T„r.„„„. ' '"" '" '"""'"'" ^•",, o.vKR ,1,. ru„iv,.r,«i„t^
•'^'- ''• •'^' TKliMJKIi, ,|i,.,.,.|,,|„. ,1 ^: . . . ,,

^^alu•,. |>ri.s,.„t,-. ,„„. |,. |„.„f,,,„.,,, ^,,^„,, ,.
'" ' "'••<' K<'"l"Ki<iUC <l.. la

I.<'pnilV»si.urTiiE,ii),).su-.sT.s,iiKri\vs, ,M,v , ^. ..

|.n«..lt<-. par le pr„f„s,«,,„- W \ l>, ,k 1

l'.'ICT«l,ourK. H,.,s.«i,.,

•"' Kanli'M party ,l,„„„-. p„,. |,,. „,„,,.„„„' \ '
'"* ""'"'

"»'^"'"t à
!' 'am-. ,1,. i'„„iv,.r..i„-..

^""^'"""r> !. I ..,„v,.r.,f. ,1,- -nHunt,, ,1a,,,

'Ia..s rapn.s-„,i,|i ,|„ ,a„„,,|j ,, .,„.,'
' '' ""-'l'Ian.l ..\v,.,„„., Ii„»,.,|a|,.,

I..» invités s„„, r,.v„., par .\l. ,., Ma,|. |„vli, h „, ,iiil.ms les niaKrufi,|i„is iar.li,,, ,! i.„,..|,r,., „
«lispiTscrit i-iisuit,.

d.» Hi«i,ia,„i,.,.s ,., i!,„i, ,,„;,„ i:;r- : ;,:'"7"""'""'^'"'''''""-l'-
'""l'aKlli<^ l'cmr la canrnu.liré ,1,., ,„..

"-"vcTsalmn ,.„ ainiahl,.

fi.|U,.s ,1,. raprès-,„i,|i "m .1 7 ;V""'""""
""" '^"•"'' -i""li-

l'-.iv.r.i,é,.,'|,..jar,lij;U::::.;ai; '"" '"^ "™' '^"^ -»'"- ""-n.

i
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H\(HKON \U,\\(: v.Wt 1.KS KAMK.S I)K TdKONTO.

I..' .-omit,. ,1,.» ,la.n,.» ,i,. T„n,„l„ r.voi, 1,, ,h,nu.» ,lu ( •„„«„.. à un hmrl,-

J li tIk?'
,"'"''"""":»'""" Pr<...<m,.,V,m,-.\l„s,l. K,,ank 1), A„.»,s.J- H. IlHHELL et AlBHEV Strihan Vnri's I,. 1 1. r .

""""«™p "-i.-"vwssuri,.Zh:^;:^:r;„ i'-;,!;:,:"
"" "" '='"""•

l..nl,.s I,.» uprès-„,i<ii ,H.n,la,it i,. CmRrf.s. ,, ,„„,i„-. a aus»i ..rvi k théaux ,oligr..»„»ti.s ,luns le ..arr,-. ,1,. ri-nivcrsil,-..
'

'

"i ]i tl,e

i.E HAN(jri:T,

.inoKue» par I,- Ir<.s„l,nt ,.f I,. C,,,,,!,,-. „„Vu,if „u n.m, ,lu Ca.uuia L.

i.n< part.
.

,1,. I ,!,|,h,.,, ,.„ sali,, à ,iin,T clm.upc.tr,. au ni,„™ ,i-UM,. va.t ar-

T """""""' •"" ''" "I™- "va,...» ,., ,1,. la v,.r,lur;.. I„. pré | „ MAdams ,„.,.upa„ I,. fau„.„il ,., |,„ „u,r,, siè«,.s à la tahlc pria ipa ai

'
,'

..•Ç..UK.S par I..S ,lo .-..u.» ,1...» ,liffér,.„„ pays ,., |,.» r<.pr.-...,„L,s ,l'u «,„:,:!
".,

. .

,an,l,s „uo 1,... au,r...s „u.,„l,r,..s ,lu (.„«„•» a,., pagués .lans hi,.u ,!..„

;.tp:l:.« ™ r::"
"" ""^^ "'"^- '•""• "-'- ' "- ""'- -"- -i--

Après qu,. l'un ,.ul l,u à la ..anf. ,lu ](„i. I,. pr,-.si,l,.nt |>r «. un l„ast on
I honneur , lu i«uv..r„,.„r général. l/Hon. M. , onKaaK. ,„inis,r.. ,l,.s M,,"In

( ana,la, n.pund au non, ,1,. S„„ Alless,. r,,val,.. parti ..„ A„Rl,.„.rr

lans t„ut I,. a„a,la, ,l,t ,- I,i,.„ s,m Alt.ss,. roval. eu. C-U- h.un-u^ de ...

;I:,.h; "™:™,;i::
^ ''™""^- " -''— - '- <--' ^

I-'Ilun. M. Heahst, tninistr,. ,lv- Tiths. Korots ,.t Minos. p,„n. la ,,r„-
v.n<... dOmar,,,. r.-.p.,nd au ,„ast .n ll„„n„.ur d,.s l,i,.u,„„an,s-i„uv,. , urs

... r J ,„.N („b«,n; d ,.xpl„|u,.
, u ,|u,.i,,u,.s ,„„,s I, systonu. ,ra.l,„inislratinn

anadaparuno ,„..v,.r„,.,u..,„ fédéral ,., dos ,.,uv..r,.,.,„™„ pr„vn

-

aux. d fut r,.s s„rt,r run,„,.ns,. éf.tulu,. ot l,.s vastes r,.ss.,„r,.,.s ,1.

'rz;;;,:;""""'"""""^^
^ -'""- -'^ '".....,.„

':"»
'z^'

""''."" ""'""" ''' '" ' '"l'""-li"". '1'- urines ,.t d,.s PM,.ras ,1,. CJuél«.i.. en répons,, au mena. l„ast, fait ,|,«.|,,u,.s r,..i,ar,Ma.s pré-.""nar„.s ,.„ anglais ,.t ,.ontin„,. son ,lis,.,„„s ,.„ fran.Lis: ,.Vs u, «', ,1,™a.,r^„n.r I,. Cana.la .li,-il. ,„. , ,.,„:,; ,.,. ,„,^ „„^,^ ,,, ^.;;;.^
'

|

a MI N.ss,on ,lu ( ongr<.s géoloRi,,.».. il fai, valoir l..s ,-.„nn,.nt,.s qualités
.1. s.r fHANçot» La.n,:kuk«, li,.ut,.nanl-Kouv,.r,a.ur ,1,. (^uél,,,.. un a„,i ,1,.,

il
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arts ,.t ,l..s »ri,,».,.s, ,|,n s',.st viv™,™! i„t,.r,.»s,-. au („„««•.» ,.( ,,„i ,.„! M.

ii^'^nint.""
'"""" "" '""""• """ "'""" ''''"""""" "'"'"^ --

"' ""•".'" •-"""'"• "'« "',t,.s r,.»s„ur,rs „M,„-.ral,s ,l„ puvs , „, ,r„i«-

'I.' l.„.„v,.n„<.. Parla,,. ..„s„i,„ ,.„ r™,,,,.;, ;, ,,;, ,,„„,,..„ ., J,J^^.. •.„r„„a„s»,«r„n.l ,„„„hn. .1,. r,.pn.s,.„,a„.s ,1,. la Krau ,

""
l.' la„B,„. ra„va,s,.. Puis, .-.vociuaut ,ra,„.i,.„s .„,.v,.„i,.s. il s'a.ln.s,. 4,
J.,..,s h,.„r„ux ,,u ,1 „ „„,,,•. ,„„,„f„i, ,^ H..i,l,.||,„rK, ,, s„„i ai,,. „.. ,',•

,1 ,-., .

""'",."'" '-""""i" -.,„„. au. „„.„,h,,.s aii,,„!;„,is ,iu

,

'„;„r-:Kn aun„„v,u,. 1,. ,.,as, aux „„.„,l,r,.s ,, ,|,-,|..,,„„-. ,|,. ff, :
,,. ,,,,.^..

.1,1, fa.l ,.,, ,n..„„. t,.„,ps allusi,,,, au travail r,.„,a,„„al,l,. a,-,,, „
| ,

,, ,s ,„„ s „,„.r,.ss,.„, au, „,i„,s. „„,H,„a,„ l,.,„. i„„,„i„„ ,1,, ',.„„„„,:"..,

'
. "::;;.,:;;;;,;'rrf

' ''""*;" •"""-'«' '' "" '--'-i- ;;
. a ss ,,,„„„ ,1,.

I „„„„.„, ,„„ ,,„ ,.,,,., ,,„„..^.
^,^^^, ,.,

„
.^,„,.^., .

^1^,

"," " ", ";""^""-- " ""•' """"rair,., I,. ,lipl,-„„, ,|„ ,|,„,„„, ,,, ,,,.„;,
I.,' I„.s„l..,i, p„,, M. i,,^-,„j.,. ,,,, ,,r„p„s,,. I, „,,„ ,., „,. ,,, „„.,,„.

•«,;as„„,. ,,.„,,.,|l,. t..ut,. I„,.,ivit,-. ,l,-.pl„y,V par ,rl„i-..i ,la„s I,, tra'vaux ,1..

I"";'","" "1"' ""• ^ " '•""tril.iu- au s,„r;.s ,lu ('uu^s.
.M. l.,N„s,.:v s,. I,'.v,. ,.,. apr,-.s ,|„,.|,|u,.s .ailliis l:u„„„„isli,,,„

.

. |)a-s,.

't iviid

i-l'„\ ,,„,„,' vivants. Il

„l,',i(l,-a ,|Ui' (|Ucl,],„.> ,v_

miplis j,;ij- ceux ,|Ui \,i,,t

,a,tJ. Il IV-li

<„ ,vvu,. i,^s pr,iKr,V r,.|„a,(|uahl,.s ,|,. h, g,' ^,
'" •''''' •'" K''"i,' <l,'s K,'„l„KU,.s ,lispa,-us ,.t ,1

,lit ,|uV„ vu,. ,lu |„.u ,1,. t,.,ii],s ,lisi«„iil,|,.. „„ „
p„„»,.s à ,.,. !,,„»,. ,., f.|i, |.,..|„^,,. ,1,,^ travaux ,„•.

r,'.|),)„,lr,..

I.a |,a,ij||. ,.st ;', .\I. ,-:tk,.v«.i.\ ,|ui |,a,|,. ,.,

..rsan,s,,,.u,s ,lu r..,,^,, ,|„ ,„,,,, „,„.,„„ „ ,,., ,
^i,,.,,,,,^,,;; _

•.. H,..u,.,.,..,„ l,.s travaux r,.„,ar„ual,l,.s ,^,i,s par I,. faua.la ,.,. v,a. ,1

I, s a , ,l„„s ,1,. 1,.,,,. a I,|„ l,„spi,aii„-. ,., |,.,„. „,„.,,., |,. ,.„.,„ ,.^;. ,,, |^aui: (!l,i|.k aiif! (Ihaliauf
>« „.\ <

ri. ,,i„,k

M T,KT^K ,1,. r.Vu,n,.|„.-H.„.«,.i.. pa,la,„ a„>-i ,.„ ail.. ,.l. ,.,. ,.,.„.

: f!

"',"'
';;

"""^ '" ''- '-^Pi'"""-' .'< 1- f,-.|i,it,. sur n„.u„.us.. issu,.
i" ( "..««.s. Il ,.,.g,.„,„. ,,„„„ ,.ais„„ ,1,. la „„,,.„, ,|,.s Malkau» il v ait si

r riviPT
'';:?;"'"'"'!"^ "" "'".i"' »'^'i-""t"f ...ais <,ua„t à ,.,.ux .„,; ,„„ ,.„n ,,.«,.

, ,. r,. pr,.s,.„ts. ,l„.,l. „„ |„..„ .-,,„
,,-,r „„.i|. ,.„„«.,v,r,„„ „„,-

J,aii's „„ agi-,.al,l,. s„uv,.„ir ,1,. I,,,,. visit,..

M .AlLMAN,, l{,:v,K„ r,.pr,-.»,.„taut la H,.|Ki,|u, ,„, ,,„i, „, „,„i,. |, |„.„,i,.,i„

.;:r":r
;:";;""";"""""* 7 '-' :;' '->"'"" ""- '•"

^ ^"- "'« -""

|.,„,\,\,.s ,1,. I„,ir,. a la ..iiiaulr,. ,|,.s ({i'.„|„g,„.s."

J
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-M. CllAMBKiiL.v au M lu pii.v» vc.i»iu Miciti. Ic ( ar.ii.lii -ur !, Ik),uii-
«uwit,. <lu Ciunr,-.». I'url,„,t clo l'I.istuir,. k,-.„Iukh|uc du Cuia.Ui il im-Mt
pour ,T p„ys un l,rill„ut ..vnur. I.f „„.»..,«,. .uyst.-.ri.us i,„,,ir,-. ,1 riuuuanit,-.
pur la g™ ogu. parut! êtr,.. ,lit-il. uu prfsap. puur Tuvcuir. uu prosuR s plu.
(trau,l,.s ,l,.stUH.,.s p„ur la ra,T iuunaun,. H p„ur la ra.r supéri, ur,. nui ..,•

lanl.ra pn.t-rtrc pas à se ,l,.v,.|„pp,.r. I.av.uir r,-.p,m,lra ,1,- ,r. .I.stin,'-,.»

;!'"" ^'""'n'i'""- Ml s,, f, ,a l,i,.ulnt sculir. ,! I'„ral, ur ussIbu.. au ( aua.la
1 uu .les pn'uucTs rulrs .lai.s <•. (rlorims avenir.

M. Tkkmiek r,.prcVs,,,laut la Kruiur. lail r,.ss„rtir ,lai,s un hmgm-
P"H.<|U,. l,.s .l,arn„.s ,1,. la K,-.„l,,Ki,., so,.„r ,lu l,-,ups. u..,. scicu, i»,,. ,1'uu
Kran.l p„|.p.. un,. ,l<Vss,. ,|„ut l,.s ,lis,ipl,.s fi,|,-.|,.s s,„„ ,.,.st,-.s pauvn's ,1
u,,,l,.s„.,,, hravaut t„us l,.s ilanE.'rs à s„u s,.rvi,-,.. Il r,™,.r,i,- ,„„s .vux
<iui „nl S) l,i,.u Iravaill,-. p„ur fair,. ,1,. la l)„uzi,--u„. SissUm ,„, v,-ril-,lii,.
Sll,-Cf'S.

M_. Al-BiiKï SiKAUAN- S,. ,l,Vlar,. tif.s iu,pr,.ssi„„„,-. „„„ ,,,„ ,„„,„„ |,,,r ,,,

vaste ,.|,.,„l,„.
, u Caua.la ,|U,. par l.s ,.apa,-it,-.s ,,,„ l,.s R,-.„l„p„s ,.a„a,li,.„s

OUI ,l,.|,l„y,.,.» ,la„s
1 a,-,-,.mpliss, „;,.ut ,1,. |,.ur. travaux. Apn'.s av„ir ,l,„n„-.

uu apervu ,1, s ra,,p„rls ,,,tr,. la K,-.„l„„i,. i,„|us,ri,.|l,.. la B,-.„l„„i,. ap|,li,|u,V ,!
law,.l.W,. pur,.u,.„t -,-i,.„tili,|,„.. il ii,sis„. Mlr I, s r,.lati„„s ,-.tr„il,.s ,mi
il,.vra.,ul ,xisl,.r ,„tiv |,. ,„vanl ,1 nn,lusln,.| ..xpluilaiil. C, „. ,.„„.
vlus,„n. ,1 ,.x„n,„.. au m, -„. ....Hf.g,,,,. ,|,, I,,,. |,ri,auui,|,u.s ,„„„. «a
r,.,-.,uua.ssa,„r au.x ,M .s ,Iu ( ,.u,il,-.. ,., I,.. IV.|i,.i„. ,|„ „„.,,., „.„„„.,,„.
alil,' ,|,n a ,',iur,uuM'' leurs ,.iï,)rts.

..,-'^'- '•'•'" cpi^Hulanl ri,,,!,. ,l,-.|,„t,. par .., pa„,l,s: lWsi,l,.„l
sal.ib. .\l,iu sailli). a,M- sal,il> laRvuk,,, Sahiauil" faisant |,arl ainsi ,l,s salu-
"" " '''' "'illi"lis,i,. , patri„l,.s,l,.,,.lt,.vasl,., tr,',. ,lu s„l,.il. Il ,-.f,l,lit
un .uutiast,. ,.ntr,. 1,. ,l,-.v,l„p|H.,u,.nt inini,'r ,1.. llml,.. ,,. pavs ,1,- i-ivilisali,,»
SI an,'.,.nn,.. ,! ,,.l„i ,l„ (ai,a,la. t,ml à rava.,lag ,v' ,l,.rni,.r p,„n- 1,.

un.nii'rit: mais il priVinl i|u,. s,iii i,r<ipiv pavs iv] reieha l,i,.|it,-,t I,' t,.|Mi,s
piMilu.

'
'

I.,- pi-nï, ,»„.ur Dk Sikfvm iapi>,.ll,> la liais.,!, inliin, ritali,- av,T I.-
ilel.uts .1.. l'hist.irie ,lu (ana,la: 1, s n.aus .1.. C.lnn.l.,., .1.. C;].,„ .,.,.,„„
tuiijinirs ,OuTs aux ,l,.ux ,„>>. 11 appurt,. ,1,. la vi,Mll,. l,.nv ,niali,. -,-
<;"Mip inants a,i (al,a,la. pa.Vs ,1,. j,.„„„.se. ,1,. f„r,.e ,! .1.. vip,..,,,-. .l,.,tii„-
a un lir,llant avenir.

M. l.viu-VK. ,I,-.|,-,BU,- ,1,1 ,|ap„„. ..xpriiii,- l„„t 1,- plaisir ,,,„. lui ..t >,.- ,,,|.

leKiU's „nt ,-.pr„uvé •, s,. truiiviT au inili,.,, ,1,- tant ,1,. k,-,,I„k,„s ,lisli„su.-s
d,' l,ml,.s Us parti,.s ,lu uuin,l,.: il pari,, ,1e laBn'ineiit ,|u,. l,.„r „nt i,i„,.,i„-.
1,-s .x,-ursi.,„s du CmKn-'s ,.t ,Iit ,p„. ,.,.s aKr,-.al.l,.s i.„irn,-vs pass,-,-s au ( an-ah
"'"." ''' "•'" 'l"'o" "''«l'ii.' jamais. j),. t,.||,,s r,-.„ni„ns „,nstiliu.iil m,
puissant faet,.,ir p„ur n^là-r plus ,'lr„il,.n:,.nt 1,'s amitu.s int, rnalinna;,- Il
f..h.-ite 1.. p,.upl,. ,-ana,li,n ,.u lui , lisant: -Ceurv.m spai.ial:,' („, rv„n
spaijal.a!

M. Ts, iiERxvs, HKW r,.m,.r,i,. ||. Cuinil,- ,.xé,ntif. la ville ,1,' T,,r„nt„ el
,. Caninla l'iituT p„ur rainiahl,. «•.•,.pti„„ ,l.,nt partout l,.s UH-iulires „nt .'•l,-.

li,l,J,.t. I),. même ,|,a. .s..s ,..,l|,-.j5,„.s ,|„ l;,,.,;,.. j, ,Vst s.a.ti .-hez lui au
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Canada; il, „„, <.„;. fr„p,„;, ,1,. ,„ „,«„ „„•.. .I.s parti.ulariW» K#ol„gi
iiura et lnj)„KralihU|Ui.s ,1|. ce pays av,.,- irlli's de lu llu»,ii.

.M. Sj„„RE>r ,|ui rc .r,-.,,.nt,. la Su.Me rst tr,', lifunux que I,. Congre»
ait «. I avantag,. ,1,. s,, rftn.ir au Canada: il .st ..i.arg,- par I,. pr6.i,l,.„t .lu
|l..m.,.r (ongre,. I,. I,„r„n ,1,. (;,.,.r d,. ,rau,n„.„r,. ,,, plus .v.rdial™ «.lu-
ation, rt ,1,. ,i,r,. ,,,n,l„„n il regret.. .1,. n'avoir p„ «. r,.n,lr<- au Cana.la

.lomrf ,1 etu,l„.r ,., ( ana,la l,- noyau !.. plu» ,„„.i,ioral,l,. au niond.. ,1,. .<.«
ro<-li,., ar,.|,A.nn,., myst<:ri<-u„., ,lo„t fouf, l..s autr..» d.Tiv<.nt; .-'rst cn-
.ourag..ant pour ,.ux d'Hrv U-mom .1,. la ..mquét.. «i..„tifi<,u,. du nouv.™
mon,!,, par la ra.T anglo-saxonn.., en collahoration av,.,- les olfment» nationaux
I,.» plus ,liv,.r», formant un ™„.„,l,l,. mixt,., un,. rarniHcation j,.un,! ot vigou-
r,.us.. d.. I arl,r.. puroK.,.n. I*s g<-.ologues su«loi» sont parti,.uli«rom.nt h,.u-
r,.ux ,Us,s,st..r a un., r.'union au Canwla. .-HU- t..rr,. .sur lu.|u,.||e I,., S,.an-
dinav,.s, ,lan» un passé-lontain, ont M l..s pr,.nii,.rs hommo» i.lan..» à mettr..
r p>e,

,
,... pays av,..; l..,|u,.| I.. |,„,,r „ é„-, „lié par un pont gA.logiqua ,iont

les p,l„.r» sont 1,. Sp,t.lK.rK. I.. (iroënlan.l ,.t 1rs II,., Arrtiquo, ,lu Canada
L.. pr,.„.lpnt prop,.,.. ..nsuit,. la santé ,l,.s ,lame, nu nom desqueil™ M.McDehmid r<-.pon,l ..n t,.rm,.s l,i,.n .-Iioi,!,. ( .n a 1.- plaisir .['..ntendrc chanter

a plu„eur, r,.pr.se, M. James Cavleh Ela,k ,.„tr,. I,., .lis..oura, et la Wte
se termme par le (ioil save th.. King.



A LA MEMOIRE DE SIR WILLIAM LOGAN.

<v» p,a.n., »„,.,,.,,„,„..,,, ,„,,,r:n:;::jn;t:r;r
''•' ''"""^^^

au 1 TT" f'
"".'""""" '•"'""" ''' '""»•' "'>t'a"a" (Laurent ,auprès ...

| ,.„,rf.e .lu ,„u.s,V ...nun<^„,„ratif \i..,.,ria, à Ottawa
I. i.lr.. <Ur,g,.r a ,,. ,„o„„.„t ,|„,|.,u.. ,„uv,,,ir ,,,nv™al,l,. à la ,„.-,,„,ir,.

^ur , ,.; ai„ vi. r^ê^^ .
""« "'','.'"'"""' '" "•''™" «'^"'"'^iqu. ,1e L„gan

l"Km.» .ana.lieii.s, ,1e m,.n..r à h.„me fin le proj,.t

r, u.
..

,i,
> „„,-

Plaisir,., l'avantage .le e„„„al,:r"w;;::;^::T,:,r"
''""' ""' '"" '" "'

l-,vi^!.;rt'Fv"'"
•'" '!^™''"-" '!' la l"-'-."i^r.. pla„u,. a ,.u li,.,. ,l,„.„„t

.Vr,W ,. 1 ?™J
'' "" "'"'"' "-""'l'I"»- <1<' villageois l„.ur,.ux ,.t in-

...:i::^;u::,;un3::"""""
'" """"'""

^ "- -->- i-i-™»
Aueune ,.éré,„.,„i., ..'aurait p„ av„ir ,1.. ..a.lre mieux ehoisi D'un.,.te, M .Iressa.t la ,.,„,e n,ulti...,l„re ,.„„r„„„.V ,1'u,.,. er„ix .lu Mont sëAn,,,. ... ,.. rau^e se .l.ssinait le n.assif gigantesque ,1. la R^eh. P rf

'

f,r,.-bl,.u. Au ,.,.„.,.,. „u se ,iirigeai,.„t tons l,.s r,.g„r,l« s,, trouvait la



iro A LA MEMdlHE DE mu WILLIAM LOOAN.

V .,i**"r r,'!''" '^'f"'
''""' """ I"""'™ I^""""""'. !< long (lu flam. n„.«,uever,„.al ,|u l,l„,. .„,.,,„„ „,. ,„„„„ M»d™,„i.s.ll,. "D„ll," Tuzo. la "har^nt"

Monument Logun k Ott

enfant du ,s„er,f. I,. bras tondu et le visage souriant, «'apprêtant à oxéruter
le ..gnal qu, u, sera,, donn^ de découvrir à IWirtance la vue do la plCDr. Barlow, on sa qualiti^ de pr<!»idont ,iu oomité. oxpliqua l.riève^

L*

ini'nt l'origiiu- vt le imt du Miuvenir Looan, puis le Dr. Clarke prononça
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un ('loRc (^lociucnt de sir William Loïian ot de wm wiivrc particuli^n-mcnt

en (T (lu'i'llc a trait à lu iWniiwul»' tlv (!aHi«^. "(Vttc ocuvri'." a-t-il «lit,

"a fait (U'w falaim'H et ilvx montauncrt tlv ( îaH|»^ et de Pvtvv !' chainp hintoriciuf

(le la K^ologif (anadicimc. Hit'ii no jx-ut n-mirc mieux, peut-^ïtrc, rattitudc

lie Unit* ceux (\\n wont r^^unis ici aujounl'hui. qm- de r^p^^tcr cette wiiu|ile phrase

qui eiulK'Uit le lilawin de la province de (Jui^bet'. 'Je me souvient*.' " I<e

iriaire de Pitcp n-inercia avec beaucoup d'ù-pruiM)s le Dr. t'LAHKK et len luein-

hrcH du comit*^ du Souvenir LtKiAN et accepta au nom du peuple de Perc<î la

resi)onf*al>ilité de l'entretien de la plaque. La eonipuRnie de i)êche de Percé

a (çrucieuseinent offert de transmettre au Directeur de la ('oinmir<sion

géologi(iue, en fidei-conunis pour le ]>euplc lie (laspe*', le terrain wur Icciuel ii

6U' déposée la plaipie.

Le <iévoiiemcnt de la plaipie yna^^v à Ottawa a eu lieu vendredi après-

midi, le 1er août 1!H3. en présence île tous les géoloKues étraatters qui étaii'Ut

arrivés au Canada i\ cette éiioque. NL Jamks Whitk. président du onnilé

local présidait h la cérémonie, l'ne allocution a été prononcée par l'iion.

T. W. ("RfiTHRBs. ministre du Travail «lui. <'» l'absence du ministre des Mines,

accepta au nom du Kouvernemeiit ce sirni)le honunaBe au jiéoloKue canadien.

Le Dr. Adams et le Dr. Rahlow parlèrent avec admiration de la grandeur

et de l'importunée pour le Canada de l'oeuve de ce ])ionnier de nos géologues.

Wir William mérit. d'être apiM'ié le premier et W- plus grand des gt-ologues

canadiens. Aucun géologue avant ni après lui, n'a apprécié aussi intelligem-

ment la valeur de l'étude scientifique de la géologie et n'a si bien compris

l'applii-ution de ses princii«'s tl la misi' en luinièn de- ressources minérales

du Canada. Il compn-nait |>arfaiteMient la dépendance mutuelle de la

géologie jiure et de la géologie uppli(iuée et l'expri'ssion iiraticpie qu'il savait

donner à cette notion a eu un excellent effet ixmr faire apprécier et réaliser

la valeur de ces ressources naturelles à l'extérieur eonime i\ l'intérieur du

Canada. Ses investigations géologiques dans un terrain vierge et siK-eiale-

meiit son étude soigneuse et détaillée des ressources minérales du grand

Bouclier canadien ont fermement établi le mérite durable des services <|u'il

a renda-i ù la science e* fi son pays. î-^':



CONFÉRENCES ET DISCUSSIONS PENDANT
LA SESSION.

I. I.icturi' pcipulairi' (page 173).

I. Sujpt No. 2: Différcntiation ilan» I,.» niaitnias ignés (pagr 188).

.
><ujet No. 3: L'influfnc.. d.. la profoiuh-ur sur la iialur.. il™ irijc-
nicnt» nii'tallifArcH (paKc 252).

.
Siujrt No. 4: I.'origim. et imiwrtam-i. ilc» sédiment» préeuniliriens
(page 310).

.
Sujet No. S: I.e« .«uliiliviaion», la eorrél-tiou et la teriniuologii- <lu
prfcaiulirien (|>age338).

.

Sujet Nn. (i: Dans quell eMire IY.po(|ue glariaire u-t-elle i-U
interrompue par (le« jiériocles interglaeiaire» (page 420).

Sujet No. 7: Le» earaetf'TiBtitlue» plij»i(iuea de» mer» paléozoiciue»
et le» partleularitéa de leur faune, eon»i(ler(Se» au point de vui' de
la iKjrtA' du retour île» n,er» dan» r<!tal>li«»einent de» «v»tèrne»
géologique» (page .M8).

Contrilmtions iliver»e»:

(a) Exploration» reeente» (page Ii70).

(1)) Teelonique (page 772).

(c) Géologie économique et iliimiquo, et minéralogie (page 842)
(d) Paléontologie et ph,v»iograplue (page 908).
(e) Liste des .soeiéléa géologique», aervieea géologiques et société»

minière» (page !)47).



THE (iEOUHJK Al, MAI" OK THE WOKI.D.'

EMM r)i: .\rAU(:,:niE.

Mfsiliu'irw, M^-lrti^'u^^^

:

I.C 111 juin ilcmicr, ù mu Kriuidi' siirprisi-, j,. rn-n-ù, ,1,, SiTn't.iir.- ilii
'' "' ir"r|[aiii»uli,m ili- ncilr.' ( unurè», un tiMcRnininif ,iiH«i c.invn:

"KxiH'ulivc rfi|iii-«l« vnu .ii'liviT pciyniLir liTturc in HnKli»h m C.nuri'^s
l<i Kiwriil iMililir iiml rncniliiT». un<l wlcct «ulijiTt. Culil,.."

Mim priniiiT niduvrnicnt. je ildis lavimiT. fut ilf refiwr ru'l. 1>„mi-
un vioux routiiT de.» ( oncrf» Int.Trmtionaux conuni' virtn. s .viti^ur. ti'rncin
vi>ii-l justv trvnli.-ciii(| un, ,|,. |,,ur acte de nui-aaniv- -tmit » pu»suit cri
frunvais, ,lun, ,t tcmps-IA -il .'.tuit iK'.nilMc. en alivrclant lu tc-rri. (ui.mli.rnu.,
<k' rcniplaciT la laniiur de Civikr et d'Eue de Heaumo.nt, <iui fut ausm
celle ili. CiiAMP'LAiN et île J.noiE.s Cartier, par ridi.iine de Darwin et de
Sir \\ ILLJAM I.iKiA.x". l'uis, (|ue eluiisir que fut ijitércaaerà la foi» le '

s.-ncral
pi.lilii-" de. Tcripritii et nus ei)lli\Kuc», venu.» de» quatH iu» de la planète
»aa» nsiiucr de fatiguer le» un» par de» détails trop teeluiique, et d'ennuyer
li>» autre» par de» (lcvelt,p|H.nient» »uperflu», aux yeux de» »p<ieiali»tc»'.'

l'a»»unt en revue ||.» niutière» »ur lesquelles il )iiiurruit y avoir (|uelque
elio»e ù (lire, l'idée me vint, t.eit ù eou|). que la Carie ^cnl,'nii,,up du M.mte
n'était »uii» doute pa.» |irè» il'etre aelievée avant l(Hiiçtemi)». et que. pur con-
»c.|uent, oTi pi.miettrail iicut-être il un séolosuc qui u heaueoup voyuRé »ur
le» eurtc.» et dan» le» livre»- lieaueoup ])lu». héla»! qu'uvcc se» jambe»—<le
parler de iv Rrand sujet. c.»»euticllement •eutholii|iie" pur deflnition. et
donc, trè» iliRuc d'être exixrf devant une as»eml.lée internationale coni.ne
<' 11'' qni fait l'Iionncur il 'éeimtcr ee »oir.

Fxeu»ez-Mioi. Messieurs les Anglais, si pour intrer en matière, j'ai cru
lievoir fuin usage d<. mu langin- matcTncllc. Kt mainti'nuut. vive .Sii.iks-
CEARE et le Ijoi (iEOllCiE!

The uttemi.t» wl.ieli liuvc I n made. »o fur. t.) repre.sent thc liroad
geologieul fcuturi.» of tlie glc , a single .nap eau l,e reduecl essentially
lo two: Thc h'xmi ,lr cari, gmhiiji<im itn ijlalw lerrcMn: in one slicet. drawn
liy thc Freneh geologist. .Vmi BniÉ, and puhlislieil in Paris in ISJ.".' ami tlie

1913

1 Public lecture uiien in Convocation Hall, linvcrsity ot ïoront,), on .\.igu.« "th

. oo'
'^,^°.'^'

Mf""1'! ^''"PP"' •!'•'•' Eitai ,k carir géologique du Olohe :erre.lre pritenil
te 22 upitmbre 1S43, <1 la Réunion de, Soinrali.les .e.Mlemwju, à Gralz: liull Sol' G60I
ilcFrancp, 2'iicr., I, lS4:!-lftl4, |>, 2<ll>-371.

^t. v^eo..

173
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n-l,.|,r„t,,l (,„,/,„»,.( .1/.,;, „j II,,- \\;,rl,l. i„ ..JKht .)u..-l«. „u li„. .,„l
"','-•''"'" '< »''i''' >">' M«"'"'

. ...,n,l„.r Kr,„,l, ..,v,.„t „f ,,-„„,.
I«.llt,.h fninv. |,r,.|mr,,l l»„ „„.,-,.,,iv,- .million, tliut «rr.. lill,„Km|)li,,l i„
/linrh iri IScil iiikI IK7:|.'

.\rAli.m V Miu|i hu« I „ ripruiluivl n|».nl,-,lly on (l„. ,„„,„. „r ,, »,nall,T
''"'" '" '*""!'i'l"i"l. H'riir Cnrianv. .\i.»trw urui iii KnKl„i„|, fr i|„.
laiHl „l tli,. ai,tli„r l,ir„»,.|f,' a. kHI a, l,v F.UHf.K Hk, ,,,„,' i,,,»,, Km,, '

H. W,,.,i,»AFii.. AiiJAiiH.M. :i.i;iK,.i,.],,'ai..l.ln»Kn, I'kkm«„m" Uni
miiMB lo tli<> «..n.liTluI rxlint l„ «1,1,1, ||„. ,„„|y „f r,ii\,„..„\ !„„, 1,,,^
l-ili |i,j«l,nl II, tl„. lasl fiirtv yi'ar-., Ir, niNirlv i'Vitv ,|UarliT „f th,. «„r|,|
ll,at niap i» i„, I„,ib,t «.rvici'al.li.. CaiipariMiii «i'ih II,,. „,„r,. nr,.„t i,,^
''"'""""" "''''' » " I"'»»''»" n'uarilinn China. l|,i' ,l..»,Tt .,f Sahara „r
Ala.ka. f„r ,.sani|,l,.,- nainlri™ «hi'n. «,, l„„i,.al ,.M,l„rali„„ hu,l han^lv
la-Knn ivhi-n Maii.,,!- «a, ,l,.hn..ulir,i! hi> plar.i.iihcn.,- ,h„w, thi-,
plainly.

Tlii' avaihihli' i,i:it<Tial i> ni,«- s„ va,t ll,at it «,ml,l I ,i|,. iii,pi,„i|,|,.
for a «inul,. r>,an U, ,i„,i, rlak,. a «raphiial synth,.»!» „f Ihc wii„h.. ( „r,|«.ruli„„
;'"' '"';""" "" "'-""" —i'-v; a,i,l ll,i, „alr uf iillair. ar„p|y j,wifi,.»
I,f a.-l,„n lak,.„ l,y th,. Sl„,.kh„h„ („„„„.», i„ „ivi„K II,,. ( „„M„i,:i„„ „f ,h,.
lnl,.r„ata.iml Map „r K„r„p,.. ,.„hin<,.,l l.y II,,. „,h|iti„„ „f s,.v, rai r,.pr, ,,.i,ta-
'"'" '""" "" •"" * """ "i"l .AMstralia, ..harx,. „r ,xalr,ii,i„K mU, thi.

' J, ,,Ks .\Ia1,(ii|., i'iirli yfittityiim tir In Ti
IWWI. jii„vi,.r-jliiii,

I>. .VKWU.
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"l|lli"linn tif tlii- (irnInKint) Mtt|) *>f tlir W'prlil.
"'

• I uni IimI tll.VMi'lf »

iiiciiiIht iif tliiil (.'(iiniiii'-'<ii>ii, aixl un I Iiiivr nul Ix-rr .iftpriitMl nt tlii- |>ltiri«

or rvT'oliitidhH '.'.liirl) luuv Iihvi' )h-i-ii iiikni on ir- lu iilf. I riiii^t tlrrliLD' iit

thr Ix-KinniiiK (liai I NiH'tik lirrr |iiin'ly un my mwii t'o|Miii>il>ilily. rii>' >irit{l<'

ubji-ct Iti-itiK to liiy Ix-furi' tlir pn-mi i Diinn-H rhr coïKlii-iuii- to nliidi I

Imvr l>fi-n li-d hy ii prniriirliil <A|H-ri in urnloniiiil nirr<>urii]>li> .

Mntli Ami ltnt^;'pi ('!«Miiy iiml iIm- larifrr nitip" uC M xiti nt wrrr ilrinvri on

MKHi'Arou's pnijt'c-tiuii. Tlu' iiiroitv<-nit'nci-M arioiiiK frnni ilir u f tliiit

iikhIc of ili-vi-)opiiH-nt lire. honi-tiT, ku cviih-nl tluit. in* rurly ii* tH>ui, ||i:ii-

VANN ''MtoiiAtN, tlii- irninrnt (itTinim iiirluurupliir, wu» iniln<'<'<l tn pn>|t«)^>

ani<t< . r «li-viri-: \Uc uiliipiiuti «rf a «rparatr «-fntrc nf iirojii-tinTi fi>r riu-h

«iti mental nnit. Tlir inap:« nf Asia. .\fririi. Ni>r!li Aini-riru. Smith Arr»iir[(

ami nf Omuim, un tiir nnifo-in M-ali- uf I: :tO.(HHI.mH). in liis f'hif^ibih^vhn-

Atht)*,^ inaki' iip tutii'tlicr, in n-ality, a tliinl ( Muluttical Mii|> nf tlic Wurlil.

uni! mark u v^rvtit atlvaiu-r un tlir pi.>ni"plirri' ur iK'-t.'

l,tt us ni)W cun-^iilir -uniiwhaf inurr ilu^^ily tlu- ilra\\l..irk> uf Mkh-
cA'utH's pnijcc-tiun. Tlicrr is. Iir>f. tlir ^v^tniiatir ilrfurnniliun uf surl'ac»'.

Iliut tcriiux lar^fr itnil larurr n^ llit> \nt\vs an- ap))ruar>i<'i| ami intiki's aiiy

roniparisun of rnnntrics uf ililirrrnt liititudrs inipraciinililc: inunuvfr, and

BH :i eunsriinciiri'. nrtaiii fratnn-s wliirli, in rralily. makf a «rrutt-r ur If^-cr

uiik1<' iipuii tlu' xDlirrr apprar tu Im' par:ill('l tu l'ai-lt utIifT. Kurtlii anil

tiiÎH fa«-t ri'Mtilts fruin tlu' tnnil uf harnan liistnry. un tlu- tmiin-ratt- /m'- is,

Kcncralty sprakiiitc, thc lient knt»wn s('<'tini) uf llu' cartli's stirfacr ^fuluuii'ally,

it M> liappfnr< tliat Mkki \ l'nii's prujcctiun ixaKK*'''<it<'H tlic ap{>ari'nt arras

('uviTi'ti l>y laml and t^vn utrulu tu Ifir nrliwl fxti'nt uf our [iffsciit kiiniihilije,

tilt' t'xaKK^ratinn n'achinn a inaxiinmii anaiml tlir puli-s. wIhtc tliat kiinw-

Coiifcrf'N (ic'olofiiqiai Intcriuttiunul, Comi'fv Umda dv lu Xle SiAsion, Nlnrkholin,

Iintt, fiiM- I, p. istMll, 1 1.'>. iiikI I'>:i-i:iti. 'l'ho U'\t of tlii' rm)1uriuii approvid l>y 1)11- tVin-

ffXVHti ri'iicls an fi>lli>».-<: " l.r Ouixi'il drciilc i)iu> MM. IIikkK (.('iiiiiulii), Smith n W'n.i.i^

(riUilr^lniH;, AoriLKHA iMoxic)iii'J, Kkiukl lArKctitiiic), et DwiD <AuHtriklii-J mtoiiI

aiIjoiiilH lï lik ('oiiiiiiiHKiiiii ili' lu Ciirlc Ki'<pl*>KÎi|ac' d<- IKuroiM' {xnir pn'pun-r lu quiHiinn ilc

In Ciirlc |iriiIt>Kii)Uf iiioiiiliult'. I)uii!< ci-iii' C'niiiitiiw>i(>ii uîiini mmi'li'ti'i-, MM. IIcvm at-Au,

CAPKi.t.lsi. (i. (». Smith. Sin-ifl, Tkali. et T»iin:K\Y(M"KW wmt r')ukr)irT< <!*' prôwatiT
ti hi priK-liiiiiu' wcî'ion <lu Cnnicrc'M un pniitniniiiiv «li'tuilU'- «le «tiu- Carte ii''<>t<>Kii|ia< du
KIiiIh'" i\t. IH)). Il is worihy of rciiiiirk tlutt iioImmIv iii llmt (^)allllis^il)ll rcprcxf-ntn

Ahîii :iiid Afrifii, liiid tlml tlic Fn'iicli roliniirit rioliiMy hjivr im olliriiil drliiiiili'H uniiniK

iti« iiiciiiIm TH. Shmild nol rrprewiiliilivi'i* of tlio ('ni'lniiiiiil Siirvi'vs of Urilish I'"!;.., ot

Frcnrli Iiulo-C'hinik, of Jiipiin, Kgypt. AlK<'n:i tiiid Suiilli Afrii-it \m- iiicludi'! in il?

• .Vbli'iliitiK 1, Alla» ilir (luiloffif, (!(ithii, JiiflUM i'rrlhrs, WM. Thèse niaps iLH^ar

the followirm miMilxr^': XI. .V>*ien mid Kiirop» (Kiilw. Iss7. Aii>.n IHSlt); XII, Afrika

(18«7, iN^Sl; Xlll, Nord-Ainerikii (l.SSIi, ISHÏi; XIV. Sùd-Aiiierikii (IKl)l i; XV. Ocpan-
icn (IHStl, ISSX). lOxcept Xo, \\\\ wliieh iMurM tlie rei-oni: Itesirli. v, (! Stkinmaw
u. llKitM. hKHuaAi'H. \Kf*\. V. H. I-i'EbDECKK," thi'V lire l'xeliiHÎvi'ly Ihe wurk of llKini-

3 A» Hurli nuty be di-HiKuatitl, in Hkhcihaih' Atltu, ihe rceupitulitling; iiiap iH-ariug

Nom, Vil und VIII: "ûhrraicht tUr Erth. BvurlH'itot von Dr. R, I.ckddjxkk iind Dr. C.
ItuiiHHACii, .ViLHfcubf lïiOS." Tliut mu)> hiw been used a» a bufirt fur the iilunitnetric

calcultil ioiiH of tlu- Itumitiii Ot^ittTuI, Alkxih dk Tillu: Suinr/iciia ubHDiut» rt réyartilion

relatirt dt» Urraitui occupés imr Un jmncipaus grouiHs gér'i 'nuea (C. R. Arad. Se, FHri»,

CXIV, I8U4. l««'m,, p. 24t>-248); and Rcpartilion ..' cupfs fmrka groupes gio-

loçiquea d'aprèê Uë lougitudta it Un latiiudta ttrrtetns -

.

(t7-970).
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tiiluf <liiniriip>liff< to iiiilliiiiK. Stirh n loitlinilnm uiiitlit »•>( ti) Ih> (li-<rf<

tturilt-il whfit (ht* iimttiT i^ inii<»itli>ri'<| froiii it liiiuiiiiiil Htiiii<l|Miitit.

In oril<T ti» nilurt- iti » rrrliufi nnuHiirc tin- fiuiU whirh Iuin jhM Iwfii

piiinliil oitt, it hwi M>ini-tiriii'-« \»'vn ^ud.w^t*t\ tliiit fur niriiiliir iimli-rtukiiiK'*.

u riiMi|HMitc plan, irivitivinu ilir iin4- of .M»:itiAiMM'" |ir<>ji-i-tioii for tow uitil

nu-un liilittiili-H m»! m Knnniitiii<- iti \<'l<ipnti'nr for (lit- two [xilnr m] -, nhmUi
II»' jidopti'il. tlic |Ntli> fur l'iuli rorn-iMniilitiK Infrii-plun- ln-iriK iiui-it- un in-

(ifiMtiiicnt (•«•niri- of pnij'Ttion- Sm-li i- Un- «Irvirr uilnptnl, for l'xunt)''''. "M
Itif Iti'initiful Hiithymrtrtr Muft "f Mt fhtuns. pHpiiml llimiiKh iIm> niit'ij-

ficcm'i- nf H.S.H. tlii- I'hin» K or ..mNA» n, ami tJu' oriiiin "f wliicli i-. ulm»,

pnrtly ut tfaxl, intrmHdoiuil.* Hiit Itu- ^t-vrml xhwt-* niririot Ih> ii.-M-rnlili'<l

ti» fonii li unit; Uvuw thi^' l'otiiproinU'. um niiitnlH tlir ( !• olottiiul Mjip uf

WorM. dfMit nut n*ully conHtitiitt' a woliitinn of ilii> prulili-rn.

Hffiiri' pronKHlinR furtln'r. i( «ri-rii" itppropriuif to rrvirw tin- rotitri-

ons fxiMtinK at prcHirit wliîf-li ntii> n-rnlt-r oiir tank rahiir.

1. Tht'n> i-xint» uti hiti-rtialinnul (ii'oloKiial Ma)i nf K(iro|H>. nti llir Mcalu

of l:l,:)()0,(KNI, in M) hIki-Ih. ni>arly ail of wliirli an> riow pritilnl.' It will

miMiin a sonrcf of iilory for t)>r MToml of utir Intcrnatiotml < icnlnKii-al

CiuKrcrtst'H. tit'M in Itolotiria in IKXI. tu have (ti-ridcd upon tlii' préparation

of tliut fini- nnip anil u Himn-r uf liunom- for tlit- priru-ipal Kovcrnnii'nt.H of

Kiintpf to hav4' maili- its piililii'itlion pn^nlhlr hy tlirir linaïu-ial Miip|Hirt

'Du- fxi-cution of tlic Map nf KiirniH- niu?1 rcrtititily Ih> l(Mjki'<l ii]H»n us t.

uin-l important of t)i<- tiutlcrial rr^uttH yi>t olitatnt'il tliriiUKti IIm> initiuti\

nf "ur ( nnjînwi'ft witlinut wifiiinK tn clcpriTatr in tlii- li-a^-t tlic valiir nf

nui inti-rnutinnal rn(|uiric?t as tlic Ivvn wnrks nti Th- Inm On- Itii.iurrfx

vf tn ir<.i/f/-' and Thr (oal l{,s„um,i
,>f Ihv » «rM.* wliirli un«loul.trc|ly

will hv i-ntisitlfi!>il. in tlu' fntnn-. aM thc rtiiPMt valnitlilc nutcnnir nf tlir lai^t

am! thc pri'.si'nt ««MioiiK.

So far an Kuroi)!' in roiu-criu'd. tlu-n. if wv Ifuvf nut of «nnsidrratinn a

U'v, 'cc'ondary iMiintw, t*uch m* tlu- (•nrrf<'ti<in iti détails, seule nf n-dui-tion.

himi'lifu-Htionnf thc It'Kcnd.ete., tlic wnrk.iu its hroudi-r ustM't'Is, i.<td<iiif: thirc

n-M ;iins nn capital pr<»l>lcm tn hc snlviil. and thc diflicult'cs whidi may ari«;

Hi< iiinrc firaphical and cntumcrial thati purdy scicntitii- in luiturc.

'Du- i-xpcricncc Kuincd in pn-parin^ tiuit ( IcnloKii'itl Map nf Kurn|H>,

linth an rcdanlH it» clahnratinii aiid its pul'lir-atinn. has .«hown that

it wnuld l>c uttcrly itnpractieahU'. at thc présent tinie. tn cxteiul wueli

a larKc hcuIc to othcr parts nf thc (jlnlH'- not tn sficak of thc s<'alc nf

1 :1,(MH).(MK), wliich \s rapidly liccouiiiiK thc st-udard scdc fnr purdy ((cn-

1 That mîiji, prcparcd in ucconliuic*' with the volt's (Milicd at s coiiffronct" hi'ld in

Wiesbaden (IWVi), compri«-« 24 mIui-Is on the Hmlc «f I :i),n00.IHX) ut thc cquator. A
Borond whtioti, in whirh thc hyixMimct ry of hclnnd» hiu* iicii luldt-il, imd wlii«-h hiut brcn

iiiudiAcd in iiiany detaib, followinK ihc rultM udoplinl in Moiiiini (lUtO), in iiow in .ourse

of piihliration in l'iuifl.

2 In l'ouTHc of publication in ticriin Hincc 181M.

3 2 voIm 4to and un Atliu* folio, St<H'kliolni, DUO.
* 3 voIh. gr. Hvo und an Atlius f.>ho, Tonmto, 1913.

i
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itrupliiriil puqNiM-r> ilii' Hitrl'l «iviT, tirotritiiiK \i> llic itiuii onuiriKitil riiorr

tliiih twiniy vt'ur^ uitu h\ iVorfi^nr P»A4 k.' Thut «mli' nf I l.iNHMMNl,

»til>inittr<l 111 DMO l>> |>r. ( i. O. SuiiH. Dirirtor <>f i)i.- ( nitnl Stiiti>« tWw
loniriil Siir\r\, Inr -Ih' u(.|irovul ii( tlif S!iM-klntliii < uiiurr" u- Hii- -mi*- fur

lliÉ' fiiiun' ( itiilt.Kinil Miip «il Mil- Wnrltl. w»- uiiitnii i-l> rfjittr.l, u^ \tm

kimw. willinijl njtfird Inr fiilun' ((iiiilitiNri!»,'

Ami lit un niiiiirk in thi^ luiihi-iiinii, iluii rxnir m tu tiini ont for

tlii' Mfi|) iif thr' Wnrhl in jii"! Ihr «aiiii U.iV It- 1iii|)|h-iu'i| for i'iurn[)i-, \vlirri>

riilli rtiv<' iiitil iiitiTitiiiiuiiiil iictinii Hii" priTt'ilt'l lunn Ix'fnrc li\' t\\v uikIit-

lakiiiK ol' un irnliMiluiil: I itllixti- iim» (m ilir tiiii' ( li'olnuira! Mii|i<ir Iù)rii|N>

of ltii> KH-iit hi-luiiin -truiiurtiiiliiT Ashiif; |H must. in fi>iir «iH-i'tn. oti The

i-t'itli' iif 1 : :(,0IXI,t)04). timnivnl miil |>rini<'tl in Turi- n\ tlir " liiipriiiKfic

IliiIXTiiilr" In IN.">7.^

J. Aimrlur i'!i-t' infrinn-n'l» iini-lf wry «irnridly t.. mir .itlftifinn: ami

il w'i-tiii» tlii- mnrr pr<i|Hr 11. -innk uf it. iit tlic [trt'vni (iinr, ilmi il wns al-o

(i>nt)t-(-t('i|. ttt li-ii«t in tli'- tir'-t >.hi({<'s of its «Irvi-lcipnit'nt. widi tin- »<>rk ni

t)iir CuiiKirsKcs. l rfftT hi ilii' (iiiilnf/icnl Mn/i »/ \i>rffi Atnirun. iiri((iniUly

[irt'purtti ut tlif "iiKKi'"!''»! 'iF thr Cnitiit Stuir» (;n>l>i{(ii'iil Sitrvt>y. utul

cxiTiitcil. witli Ilir ciMiprruIion of ilic (««nlnuicul Slirviy of (iiunlii uml flic

(icnlnui^'itl Siirvry nf Mixini, l.y onr frit-rnl Haii,k\ Wiixi^,* for (lir ?*t"«>*inn

hrlil in Mexico (
'ity in llHHi. A htoihI Mliiiuii of tlint inup. iritin-ly rrca^t,

wiiM piililistii-tl in HH 1 :" it cnjuy^ tlu' (hxlinction of Im-Iiik. mnotiK nll tlit>

R(>o|o)[ii-ul rriitp:' in cxiiotciu'i-, tl ne nf whii-li tlu' luri{i'<<t niition lia» itrolmllv

l'vcr lii-fii ))r'iit< il. no li i-?. tliun Ili.TiXI ropirt of culi nf it^ fi- ir ^ln•^•^!* linvinic

liori >triirl. froin llir pri'>s in Wu-liirmtnn, n'i|in'riK jiltnni tluT. witli ttifir

7(1 r.ilniir |>liitcM. ninrt' tliKîi u itiillinn "«rparatr iniptr^simi"/

Mr. Wii.r.iH luis «ivi'ii witli U'i?* niiip. Ity way of an rX|>iuniit<iry ti\t.

u vnhuniimiH Imhs I» thr Strntiijruifhij nf \iirlh Atnrrica' wliirli cnnstitiiits

I K(»r thc [irt' nil >tMv uf ihiil Kn-iil iimliTtttkiiiK. m far iw Nnrih Amrri^'i in rtm-

i'«Tl|.il. wf W I (; JoKIlii, Dinhlimiiil iin-l Sliili nf l'ninr'ita nf tKr t'»ite'l Slnh» l'orUini

„f th. I„l,r'«il,m,„l .(/-(/. ../ thr WorUI; hiill. Aiii.T. (J.'i»Kr. Sih*,, Ni>w York. Vf.i
. XIJV,

mil*, p ^:^^ s|:t. nini..

i l'rofMi-tilinn il't Striicf ii{itli>gi'{iii' du Êtat^-l'utH lir l'AmMi/ue Ui* .Xord. nmrfrnant
ta rritiliiHi it'iiu Carli jiiiliMjiiinf mi>ti<Unk xht l'trhilli' l:l,(itn:,(tix); Cimgjh» (iM llitiTtint..

C.H ililn Xl'S,^Moi,.îiu>.\,h«lm. MUO, l" fiiH*- . p. Kll-llHl,

3 .X rwiiniiim nlinlitly !.iriir'litli-<l, in «ne wlit'rt, of DiyosTV niiiii wan [HihliMhMl in

HniMiu'l'', in IST.'i, ItyCiipl. llKNNKyttv
4(Vi,'f. i/'i'/.>j/u;up >U l'Aini'rii/Uf itu \i>rit. f >rr»Mi''f, d'iipri'!* 1>- wnirci-n ufficirllM lien

PllfttM-rrii-, (lu CiiniMiii cl «Ir lu ll^'puhliqm <lii M.'xinm-, Mkvhï (iAS\»:rr. iK^oiirapI»'

;

lUii.KV Wii.!.is. fEr.ilottui'. For II i-riiiciU riMi-w of thiit ri'iiutrkubl^' map. itpc Kati. de
MAKiiKKir, .Aiitiitlcs d<< tii'iiKniphir. WtOf,, WII, [i. 'i«'-7(>.

i (if|}tln'^c .\fnft of \orth Arnerira cominlrd liy thf ('Hitril Slate« (imUiçical Simei/ in
'•niftfratiim ii-ilh the (irr^iigical Snniy of Cunaila nmt t/u InntittUn (Uftlugico lû Mtiifo utider

thf .^uivrviMÙiit iif Kailey WiLLi» a>ul (icoKUt: W. Stuhe.
•i l.irtlH.tMMl si'pnrulr impr<>iwii>tm for ihr totiil nlitinn of tho nmp; V. S. flrol. Survfy.

I'r<'s> Hiillctiii, New i^rifm. No, l'i, Sfpu.mbcr 4th-7th, l'.ni.

' l'iiiiiil Stiitctt (if><)li)|iii'al Sun-cy, ProfiitHiimal I'»p*T N". 71. 4lo, sy4 p., 19
Tnit|M in t)ii' Il xt iinii flvi< inhli-H, Wanhington, IIM'J; inrliidpH, p. H40-sn.'), n Miblio|{raphic

i.isi of H.W n'ft'rcnrM.
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VI'^^^^^^^ '^"K'f"r iillii.r |.>i«rniir,.», s«. Il nnixT bv Pai.l I fi.„.J> / , '

'••^•^•^I^. 'X". p, KBl
*.<:£."»•., XXI, 1912, „. ..«MTO fi, 1 .. S 7" '•" ""'"<'" '" '«'"! *« »"-.».. Annal,

„°l,',t"™7
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on tho ».a-lH«„„„ al tl„. |„.,.,,.,„ ,i„„,
' 'o™.>lwna »li„.l, aro l)(.|nita,.,.um„|„„rt
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oxpcnsc lictwci'ii tlic pt'()i)l(' inust dircctlv intcrcstiil, as wcll as tlic 4-onstruc-

tion of tlir litïciKl nr tlu- (Ictcnniimtioii of thc nilour sciicnic.

Iii thut connection, a cuniiiurison iM-twccn thc Intcrnationiil Mup «f
Europe and tlie Mup of \orth Ainericu is liiRhiy suRKcstive; ulthough the
aim followcil antl tlie genenil conditions of tlie work wcre strictiy siniilar

on hoth sitles, neittier tlie tlivisions of the tiinc seale nor even tiie major
features of tlie eoloiir sclienie are identical. If. tlien. it lias not liecn found
praetieal)Io, for tlie niost compétent experts in the two continents of wliieli

the geolopy is liy far thc hesl kiiown, to corne to a unaiiiinoiis accord, one can
Riiess at the difficulties whicli tlie saine uiidcrtakinjj; wonld eiicounter in

other parts uf the earth's surface, where rock formatii;:., ,:iffcr niuch iiiore

widely from those of classieal district.s tliun is thc case in the Cnitcd States
or in Canada. It is true that ideas hâve chanscd sjncetwenty-tiveyearsaso.
when, on the occasion of ihe Congress held in Loiidon. Mr. (i. K. (iiuiKHT
protested against the tyranny of a nomenclature iiretending to universal ap-
plication, liy formulatingtlie prineiple that stratiRraiihic séries are cssentially

local in character:^ more récent studies tend to sliow everywherc. un the
l'ontrary. that breaks hetween successive fatmas and jrroiips of strata are
renmrkaliiy constant over enormous arcas. But. without takinp exception
to thc haniionious developnient of «truanic life uiMiii thc nlohe. it scein.s

wiiially necessary, froin a practical point of view at Icast. to take into account
the discrepancii's, sometimes very inarked. which jrive to the Keolofî>- of eacli

part of tl-.e earth's surface its individual eharaeteri.^tics. The sanic scheinc,
for example, cannot he adoptcd for Ihe A.ncan continent, whcre marine
(ieposits. as in Australia, corne to an end hefore the close of Pah'jozoie time
and reappear sporadically at a vcry late pcriod, and for tlie great foldcd
nioiintain ranges of soutiicrn Europe and Asia. where Mcsozoic strata show-
an extraordinary tlii<'kness and a wonderfiil variety of fossils. Why. then,
for the sake of nierely idéal uniformity,- for the inaps of tliose contrastinn
régions are not intended to lie placcd side hy side.— govern the use of certain
colours hy inflexil)le rules thut exclude tlie possiliility of adjustnient. lioth

in respect to the gênerai effect ui)on the eye and to eventual cmergencies
of an économie nature?

1 1;. K. Gilbert, The Wmk »/ Ih, 1 utimationul Congress of Gtologista; Amer Journ
So.,:ird St., Vol. XXXiV, lsS7,p. 4;«M.-,I

:
Ab.^ln.<l bv Emm.dk MAHUKHiK.uncU-rthetilIe;

L'œuvre du Coni/rh Géologique lutiToulional; Hull. Soc G(-o\. dp Franct-, ;!« sér. XVI
1887-HS, |i. 2-7. In tlie opinion of niowt of tlie Europcan st nit itEriiphprs, the rcaction ûRoinst
attempts al ))rï'maturo correliil iorw iitiplicd by thu exciu-sive use of systeriiatic (stiigp)
namns lias tx-en piiahed too fitr in thc Liiitod Statea, rcKiiltinn in a somcwhat ronfiising
jhmI iiselP8« multiplication of local formation nunics. At any rate, tiTraiicD llial long
atco receivMi propcr dcaiiinationa in liie world scale shuuld not jiPi ne»- oncs for thi' sake
of nalionalism—such as Comnncbenii replacinn "Lower Cretaeeou.»" on the map of N'orth
AnieriiM, Agaîii, despito the rules of priority, a name coined with a dcflnite sensé should
not be nioved to another plate in the geoloRiral column ao !ia to ajourne a significanee
enti.-ely différent from that aa-ÎRiied by its originator, l'.R. Ihe term Misidxsijijnan, pro-
|>osod in 1858 by Marcou for Ihe Cambrian (see his UHuk fiir leii roches ,lu Jura. Svo,
1S58, p. 209, 212), jind appearing on Wiluh' map as an équivalent of "l'pppr Carlxini-
ferouH." But thia point is not of dirert interest for the Map of thc World; the spécial
eommitti-e appoinU-d to rer»ort on the plan of a HtratiRraphieal U'siron, elaboraled by Dr.
I., tt AA(JEN, will oTtainly utlcr authoritative opinionss un thîs very important matter,
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fume as on (inlinnry «rolonical niap»; l)ut, histfad of usine it ari-„riling
to thc âge of thc strata tliiTn»i'lvrs. rccdursc is takcn to tlir ,|al,' iif tljf dis-
turlmnce» which are respimsililc f„r tljcir présent altitude. |'l„. l)rillianl
prof..»s„r of Xi.uohatol lias gon,. a stcp fartli.T: in onliT to show not onlv
llic outrrop» of thf foidnl fcrrancs. I,ut aiso thc rcal i.xtc.it ovcr wliiiii
.arth-niovfmi.nts havo o|)erntcd, lii. has ri>loiirc(l in paler tints tho luidis-
tnrl«.d formations of i-orr(.»|M>ndiMg agc. l'iThaps tliat inctiiod i.. to Iv
pri-fcrml to King's, as it is mon' synoptic in its ri'sidts and, at tlic sanic
tinii'. casier to couple «ith thc usual olijcct of scological niaps.

Of course, it woul.l l.c cipially intcrcsting to dcpict witli thc aid of
appropriate synihols- according to thc cxamplcs giycn liv thc I : l.lHKI.tlO»
ficological Mail <>f France' or hy thc (in ap of WurttcnilHTtt dra«i. I.y
Dr. C. Hkoei.minx - : ,

. ,„„j„r tcc|„„i,. „x,,„ or iincs. thc présence of wliicli
de not sufiicicntly

.
.car on Hrst viciv fro.n llic rcading of gcilogical

Loundancs, c.g., thc
.

at nonnal faults of phitcau-lilic coiintrii-s. thc thru-xt-
planc» of foldcd <lislricts. etc. One cannot concciyc of a gcological inap of
Africa wher.' tlic <jritl»n or "rift vallcys. ' s,, eharactcristicof tlii' lake région,
«ould not lie iuilicatcd; nor a iiiap of Asia upon whicli no particular sign
vvoulil locali/c tlic huge overthrust faults of ïihct or of Vun-Nan.

A la.st fcatlirc ouglit not to lie oiuittcd: thc c(|uatorial hniit of thc
Plcistocenc ic<'-sl.ci'ts: that ituixirtanl hounciary. ivhich is so full of applica-
tions, cspi'cially froni thc physiographcr's standpoint, is inarkcd on thc
Internutiimal Map of I';uropc liy a ri'd linc'

It is not rny purpo.sc, in this liricf revicw, to discuss again thc (|ucstii>n
of thc colour schcnic. Ail lias I n said aircady on that suhjcct in thc carlicr
sessions of thc Congress, and niucli can hc gicaned froni thc^r Transactions.'
Therc rcniains however. a point «liicli it docs not .«ccni s,:.,crfluous to cin-
phasize. as 11 ,,p„/,,,„c(if Mai, „f .\„rth Amcrim. so fayourab'ly quoted aliove,
appeurs. at flrst sight. contradictory to that ilcsitlcratum: thc necessity of
llsing c.vdusiycly iildiii rc/«i«K ce •MocliTumalic pallerns. I havc no hésita-
tion in a.sscrting and tliis vie» idd unanimously. I hclicvc. Iiv cx-crts,
in Eiiro]»' at lcast,--tliat thc practice of ovcrprinl'ing patterns of another
tonc on a certain plain colour niust lie cntircly rcjcctcd; likewisc thc nicthod
whidi coinliincs di.s,ontinuous patterns witli thc elîcct of thc paper on wliich
thc map is printcd. ivhcn tliose pallcrns arc large cnough to hc sci'U with thc
nakcd cyc. In thaï icsp.ct. tlic second édition of Mr. \Vn.Ll.s' map marks

,x , '«^l *'"'!, '"': •'"*"'':«":• '-" "'»""' M'Iii'" <l' '< fart, CMogiqm d, la Franr, à
l érhellf du mtlhnm<m<: .\Dnftlefl de Cf^gr.. XV. IttOti. p. ir>f<.172.

1 .,!wCî;'"-l-r*;,
'^' '";"''""""" "'' »-tni,mh„) ,ml lla,l,„. ,/„, f:u,m mUd,r P/al,.

I.WIO.IHKI. thc tint cilllion .Il fins map bear»lhed»n.lS93; in Iwmty vcirs nolp...th>ii
filhl suc-ccive ..dition, huvc bcm publishi-d, paeh OIic markin» a depidcd inipr<.v™fnt
upon Ihp prcccding,

3 Thi. inclhwl «B. li«'d, as carly a» 184!), bï Andbé Ucmont, in hi> «TOlogiial map ot
DclBiu

«.Se ispi'iially tlif l'rocef<linds

(II, INSU, and Merlin (III, 1S«,V,

jf tlie ttirec first sessiims: Paris (I, I87KI, HeloiinH
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a iIcciiiHl »t<.p hai-kwarila. a» cuinn'irnl uiti, ti,., r . i .,

'""™» "Vr ..i„„ Al«..„kia, 'a ,:, a l,,,,, ;'"7
"'"""'"'

'"K "f th.. ,s„,all »„„t,s irrcgulariv ciistrn
'^ «"! »urh „ th.. m™n-

Kranil,. " I. i. . r,
" '' '''''I''"' Pl"«o.T.v»t» in a pornlivritic

S..H, a pra,.,in. ,,„*, „.!„. dnMi'h an,l "l" I.;,
'"'""" "" "' ™"""""'''

""•"«..al Map „f ,1,„ r„i„,l S.at,.» lulmll , à'V;
=
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^ ',",'"'

ti.in rnluur, tliat «nr<.s,.„t f)„. (..rr,,

'""« '"l- l'nritcl „v,.r :h.. fornm-

>Ha. ,«„ „f „,^ Z Z k'
" r "[>:.

"" ""• "^'"' '" '" ^™"-
»uol, ..Irmentan- notion. ,- , U V" ' ' " '"'""" ""'"'"iliar with

-ni,oiis„,,r,,::î:™:,;,;:'l:™a:r''"''
"''''''"^''"' '-""^ "-' "-"'''"

-ulontally, ,he ,nain dosidora.a of a pal^oggrapl ,.
'a u:,' , ri'n' 1

A.sopp,,,edtotlie"«orlcl,vstcnr'wliat
I l,.>v i' .

in.., a,...„u„t p„.„..„, :„:,'i: : a : e™,r Tr'. fi' "'t,'
;''"''"''

1. As w.. a.-.. i„ A,n..ri..a. I..t us l,„si„, fi„,, „;„, „,„, ^,,,„|,|,, nritinfiit:

.JoMpecially Vol. III, Part," and .-.Sv" pS. lMT'lQ.Ï''io^,-,"''
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"""."r l)„. .Icwlonn», of
"

,
,

1'"» P""""t,,l i„ a ,„„., ,.ffi,i,.„t

(or,lill,.r,..^ Tol'L.., , s,, v^!;-
'','''''';? '""""'" '""- '•"" <!"

"::*:r::\s cr :^;:^
---^ -"'-rrjzz':

IN.ST,,, T, s,.,.,„ ,„ |,„ e»p,.,.iallv fi,t,,l for i"""*'"
L.th,„,r.4ph,schk8

8vo, 60 p. SantiiWo Je Cnil,. 1910
''01''"J'i J»r ZMemrftù, dcr RepMa ChOe

T-r .r,-; ail bul „„. «„„„ An™^XU^ """"<'-'"*'™' ™'''""'. '""> Ca.>.bria„ to
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(.,.„ „f t)„. w„rk sl,„„l,| h. ,|„„„ ,,i,|,„, i„ s,,|„,v „ i„ ;^,,, „^„„ ,|,|,^,

n,™,,, at th.. ,l„|,„«„l „f ,|„. .V,„„„„„w,.„l,l,, fi,„„u.i„ily ,„„| i,„|u«ri„llv
™»il.v iHTinil II» tiiiul ,,n„lucti,m i„ print »ili,„„t ,„i,v ai.l froin Kur,,,.,..

'

:). l'r.„T,.,lii,K !.. Afrioa. w t «itli mer,. .„„,|,l,.x ..iiulitiorif. ( ;,.,.|„Ki,.wnrk ,n tl,.,t .•..ntnu.nt is pr„.,.n,„.,l sin,uitan.,,uslv l,v al ,„.v,.v.
(AlBcTia ( a,.,. C,,!,,,,.,.. Erv,.!. rt,..) umi l,.v „„.,r„ lan ik.wits (MHKiuin
trann., („™,:u,.v Italy, rt,-.), not to „„,iti„„ invvsliKutions pur»u,-,l atprivât- ,.xponM. ),.v ,.xp|„r,.r, „f dilTvrrnt nati„nalili,.s. H„t i„ ,|„. .„„„.
nica»ur,. as K„r„p,.a„ inv,.«liKali„„ an,l ,,,i„„ial ,i,.v,. ,„,,t ,,r„„r,.«- II,,.

;;;; ;i';;;':
;' ^':";'":

r"""''
"""'" •" '"' " " "'"' '"- ""'-'li-iaim hcttcr ((Kjnhimtcd.

1 l.riiiK h,.f„r,. >,„, a paipal.l,. pr,.„f „f ,|,is f,,,., ;
„.,. i,av,. I„.„„„, i„ ,!„.

< ff ,,. ,.f t„. ,,„l„K„.a| .,„„,.>• „t |.ra s t„ ,„, ,„. „„ „ „.„,, „|| „„„|„„i,,,|
''"'", """"';'';.'•

".V"'"'
"'" ''"""'' '"'''"-»'""» "' ""'"""' »-.,.ri. aii.l

i|mt„r,al Alr„.a. ll„. pr,.|i„,;„„ry ,|raft, «l,i,.h 1 l.av,- tl„. l,„n„„r t„ ,.x-

1
.

...(KK).(IIH „,„| s,i„„„ar,.,.s „ur pr,.s,.„t kn„wl,.,i„,. «.ganlinK ll„. „,.„i„„v „f
l..i„s,a. Ai«,.r,a. .M„r,„ aiul „„rth,.rn Sal.ara. It ha. !„.,.„ ..I,,,!,,,
l'.v r,.,i,„.,,,K a„,| K,.|„.ralizmK tl.(. I.,.un.lari,., «iv,.,, l.v a ,„„„l„.r „l „riBi„al
niap» pu >l,sh,.,i l,y ,)„. Serrirc rie l„ <;,rl,. «„;„,,„„„, ,,, ,,„,„,„, „,„'; ,,,.
M,.s«rs. Ai-HKiir, H,.ava<-. Ki.amam>. (I,:m„„ j„lkaii, ami Pkhvin,,, ikhk''
",. m ,.,„l, ,„ : w,i,t,r, t„ ,.xt,.,„| ,l,i„ „,„p s„„,|,„.ar,l.« s„ a» l„ i„,.h„l,. ail
Maun.taiiia «,.st,.ri, ami ,.,.„t,.al Sahara. S,.m.Baii,l,ia, (l„im.a. tl„. Fniah
S.„i;lai, an, il:,. Hnl.sh „r (K.n„a„ p„ss,.ssi„„« ,Xi„.ria, T.,„„. ( a,„,.r„.,i,s,,

,,'", "î ',
"

' "'"' "" '•'I'""'"'- >.'<"""nMis lra,.inEs, lamiv un-
";"^"''";;'' '^ •^''--- (i,f„KA,-.(;A,TiK,i, «,„.„.. ..a,.,',;.. ,",,0,",
c, w,ll alk,w „,„st „f tl.,. .pacos l,.ft i„ i,|a„k „„ ,.xisti,« i.ap. t„ 1„. mi„lm. \\„rk l,a» alsii Ih.kiii, fur tl„. «n'at islaiid ,if Ma,laiia«.ar.

I h|. ,h.||ii,.ati„i, „f K,.,.i„Ki,. lamiulari,.» tl.,.1,, f„r a k,h.,I fourlh „r !l,ir,l „fAfnra. ,s „„ y a ,|i„.sti„n „f tin,,., ami Kraii,.,. is willing t,> ,i„ it. I„ Hiçvpthe >,irv,.y l),.part„„.Mt p„l,|ish,.,l, ,!,„.,. y,.ars a^,,, tw„ v,.rv fi,,,. ,„a,,s „f
th,. wl,„l,. ,.„„„|ry. „„ ,|„, s,.al,.s of 1: 1 .IlIKt.tKM) an 1 I : 2,()IKMKIII. Th(.ir
r..,l„<t,„i, 1„ 1 : r.Mmm. i„,.|u,|i„K s„„„. ,.„rr,.,.li„„s i„,r,„l,„.,.,l i„ th,. „„..,„.
tim,.. IS a„ ,mi„,p„rta„t lalour. In th,. H,.|Kian (•„„«„, Pr.,f,.s,s„r ( ^mxKr
I» laisy ivilh ti:,. ,.,„„,„lali„„ „f a ,nai> ,m whi,.], „mt,.rial fr,.n, 1 h,, fiv,. l„m,|r,.,l
or m„r,. i,„.,„„irs ai„l r,.|„,rts „1 «hhh h,- has ,.atal,.Km.,l th.. titl,.s will 1„.

z V ;!r^^,r','""ï;,;rT"7t"i
'»'' "- '''^ --"- ;i"i''i?:""'pur I.. iiï.NTll. I . J.oiNI.IHM) (AiiTiii es de ( coer WII l»tl) .,1 iii. *

i i
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grapl,i,.,Ui.v su.nmari«.,l.' I„ C,,,,,, c ,,v an,l Tn,„sv„„l ,.v,.,.||,.,„ ,.,,,

r^rrr "'''7'''';'""'""''''*''*^ '''<'»-"'• --.' .' :;

'1
o i„. Afnnm ,.„nt,n,.„t, ,,.f wl,i,.i, „ Kr,.,,,,, „„„ ;, „.i||i„. u.u.Z'ZII"' nuhhrutiiin al il» imii r:.«li.

4. W,. l,„^o , ,11 t„ ™an„n,. ,l„. w,.i„l„i,.», „„r,i, f „„. „.|„,|,. ,,|„„M„,.rn,„K a™ ,.i sl„..,s,. 1. s,.,.„,s „„,„™l h,.r,. ,„ „,r„ ,„ ,„.r M "l,'"'" ""7"" '""'W''. i" .!.. lir.. |,l„,v ,, ,1 , „„|i i, , , . ,

""'I „l tlic t,.rrit,.rial |,o.s»,...,i,ms ul,i,.|, tlivir r,..,„.,.|iv

-I"".- <"ni".i™l S„rv,.,» w.,rki„« i„ ,•„,,.„„ an. Ls .','::',

:;::^:".:;;^:;l;::,.,;:f-r::,---r,-^^^^

.«..a >„rv.,. ,,, Kr..„,.,, , .,„„„ f,„ „,„ „,,„„„ ,^„ „, u
'

,

^

A si,,„l.. Kap r..mains l.„var.ls 11,,. ,.„st, i„„ s„r..|v a v.tv i„,„„rl.,nt .„„.

tli,. r..,v„>i,ais.san,v „f mcre iliiii.rari,s r,. .„ I,.« ,l„v,.l ,? 1 ,

L..N.K.s„is, DAitKV WlLUs. A„K.Ni,AN.,N, Takkl. »,„.|, ar,. ,1... „an, ,

:.'s,. p,.„„,.rs. Tl„. criti,.al ,lis,-„ssi„„ an.l ...„„pans„„ „f II,. |.,, ,;

tl„y liav,. l,r„ugl,t hai-k »l,.„,l,| I ,tr„sl..,l „ „ ,

-a,,ly,,r„„.M.oa..Wl.,.. „„rk „f „ , Z:::'1:.^^,^i
a., o, K ,1:, .„. ,.xpl„r,.r», Dr». T,Ks.sf:v an.l ( ;„„li..

I A nianu»-ri|>l sk.-t.l, „f ih. ,„„,, ,„av 1

lld. lAII, l!)ll (I),,. 201-

^:'iJ'^^Z^^•tS^,'" ' •>"

I'.',, il, th.. 0,l..,ii„l .\1 „«.„„, i,| T.Tvaemi
A.irt, run i'uro,,,; P..„.nr„ir,n« Mitl..i|.,
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\i)W. H 1.(1 witi tukc (-1 urM> ()f thr nifEruviiiu nul ptihlJHliinK of thc futiirr

(irnloKif'ul Map i)f Attiu? Iii rny opiiiiim. Iliiit niiip «iiiKlit t4i \iv f.xi'rnti'd

in (iri'iit Hriliiiti: llit> work sIiduIiI tenipt siic-h un uccoinpliHlitHl nirt(iKruplu>r

lis Or. .1. (i. lUuTiiuLoMKW, tli(> hcud of tlu- irMiratfd KilitilmrKti firni,

wlu) huK KÎvi-n t(i thc p'OKrttpliic worlci, for thv last two or thrcf scores of

yrars, w» nmny iiiaNtcrpicccu in thc urt of niai>-rnukii.K unil coIttur-printinK.'

A» to tlic ('(fst. which rcrtainly wnuUI 1h' rathcr hcavy. i( coulil Ik- (dvcrol

il) part liv puliht- siihi4<-ripti<>n -.iiul in part liy siip|Mirt fniin thc Kovcrinncnt

(irKanizatinns npcrutinjï in thr loiintricn n'ijrcscntiii on thc rnup (Uriti:*}i

Inilia. ItuKsian Kinpirc, Jaj)a i. Dutch Eust Indicé. Krcuch In(h>-(')iina).

Ti. I.)t it h(> irnaKimnl that thc prograniini' skctchcci aliov»- lias hccn

carricd niit, and that thc four continental niasses; South Atnericu. Australia,

Afri(-a and Asia, havc iiow cucli tlicir iniU>iM*iidcnt «eologicul rnap, on thc

unifonn scah' of 1 : r),{K)().(MX). A few gajw rctnain, whïch inay he (ilh-d at

sniall cost: tlic Anlarctic continent und a few uroups of islands lost in thc

niidst of the (X'can.

For the présent, there is no neccnsity of delineatinR on a large Hcale

thc K<'"h)Ky of thc zone surroundinn the South poh-. for the douhh' reawn
that l)y far tlie greater part of ils surface is decply Imried unth'r snow and
icc and tliat our knowh'dgc of the rorks protruding hère and tlierc fruni t}iat

glacial cap is stïll mcrely in its infaticy.* Fur a long tinic to conie, sjjccial

niaps such as thosc given hy H, T. Fkrrak* for South Victoria Land and J.

(i. AnijEHsmon* for Hraham Land, will U' sufficient to supplément the in-

formation conveycd hy ordinar>' K*^'ORraphical tracings; it seems useless to

cause unnessary cxix'nse in that connection.

The sanie view holds good for thc islands of Oceania, which are too

sir.all, in most cases, to l»e niarked on gênerai niaps otlicrwise than hy their

name and their poMition. I.ook, for cxamplc. at tlie l>eautiful inap showing
the (Hutrihution of coral-reefs, puhlishcd last year in Paris under the auspices

of the Prince of Monaco, liy Profcssor Joubin.' Il consists of five large

sh( ets, on the scale of 1 : 10,000,000. If the rocks constituting thèse islands

wcrc mon' varicil than they are, the (h'iincation of geological détails would
lie ((uitc impossible for the great majority of them. On the otlicr lioid. the

1 AmonK the tn<wt widely known air: tlip Atlas of Scotland, the ClmatnUigical AtUu
of htiiia (EllioTt). thc Atlas of Meteorology, tlie Atlan of Ihf. World's Commerce, thc maps
ari-om|mnyinK Sir John MtTRRAv's and Sir Archibald Geikie's volumpu, etc.

2 Sw. in the Proecedingp of the Htockhoint (-'onftresrt, the paper of H. E. Prikstley
nnd T. \V. EtH.KwuBTH David: Oeological l'otettofthp Britùh Antarctic F.Tfteihlion, }W)7-09
(\'ol. II, )). 7t>7-Sll, in fins), and the récent monufcraph by Prof, O. Nurdknskjolu on
the Roolony of American Antoretica {WitwnichaflUchf Ergehnisse der scheedinehin Sud'
polnr-Kifieditio», I90t.l9m. Bd. I, LiefR. t, Storkholin, 1911, p. 83-114: '•(ivologie dts

^S'alional Anlarctic Expédition, i901-l9»0. Xatnral History. Vol. I, Oeology.

4to, I/indon, 10()7, Map tit end of vuluine.

*0n the GiiAogij of Oraham Land (Uull. (ieol. In.stitiition l'niv. of Upsala, Vol, VII,

IHOWK, pi. 4, ]!M)IÎI,

5 AnnnloM de l'IiiNlJtiit ()et^an'iKrii|)hi<]ue, Paris, IV, fasc. 2, 5 sheets foho. scale

1 ;10,00n,<)00, HII2.
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lar^tT KriMipH, in sii fur an thi-y du iiot fiill iii tln' friitix- of ttit- c-niitiiiftitiil

inuiw uln-udy plutini-d. siii-h ax NfW Zi-iiliind, tiii- Fiji IhIiuiiIs itiul New CaU'-

iliiiiiu,- of wliirli I liuvc )>ri)UKiit hiTc u iiiaini!«rri|it iiiu|) ."urvi-ytil l>y u

KrciK'li «(fiInRist. Muiisiciir l'iHoiTKT,— coulil cii^ilv in- n-pn-sciitcd on inscris

t>iittrav*-(l on (lie inarKiii^ of t)it> inup of Aiistrulia.

Ami iiow. I ihusl ciiiu'ltidc. To do si>, Ict in<' u^c oiu-i' iiiorr tny riiottu'P

lariKiiiiK*'-

.l'ai voidii montrer, (]m\H \vs ])aRi's ))r^'ri'dnitcs, qu'il n'cNt pas cliiini'T-

\(\uv d*' pn'tt'ndrt' ((iif, d'ici à un petit noinlirc d'aïuu'es, urace à une

ilivi^ion du travinl judieirnsnni'nt (''lalilii', les jinil'esseiirs et les liornines

dV'tu<le pimrraient avoir entre les mains di's eartes KéoloKi((Ui's de» jîran<l4's

divisions de la Terre, strirtement cornparaliles entre elles cotiune échelle et

connue tendances dirertrices, si non comme détails d'cx<5cution. 11 faudrait

seulenuiit. ])our arriver il un résultat aussi dpsiral)le, de lu méthode, tin

peu d'arut'nt. et luaucoup de Ijonne volonté. Je m'estiinorais heureux, en

cr r|ui me concerne, si le ('onKr(''s voulait hien prendre en eonsideration le

I)lan que j'ai eu l'Iiomieur de lui siiumettre, et prier l'ancienne Conunission

de lu Curt»' d'Kurope, «htnt U-s pouvoirs, lors de la dernière session, ont Cté

éten<lus au glohe tout entier, de choisir ce projet cfpmine hase de ses ilis-

cussions.
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Smr«i, ll.«„«T IT„f,...„r„f (1 ,y. Il;,rv,,t,l miv, ,.i,y, t.M.A.

lMni„Ky Iki- •.hcraii lh„l ,.r,i.i„n ha» vm- ««liluiii, if rv, r |» intniliil
Ihv rarth .- ,ru»t II) ,li-i>tlw MHiÉ.uralilr in twis of kil,,;,,. tr,> In virv frw
..mon» ..an it ),, ,vm .u-!«..IhI thaï .rosioii ha» ,».nHratr,l as nniVh a»
h-n k.lomctr,.,. Ol.vi.ni.ly thr K,.|,l «„rk.T 1» coni|».||,.l l„ .l,,!,,,,. „niv
M.,im.<.|l.v Ihi- rl,ara.l,.r „f th,. I„«,t anW «rralrr ,,art ,.f cn-h nf (h,. »„rl,l',
l.ath..hlhs, »t,„.k,, an.l in,l,.|«.n.i,.n( ,lik,.s. The.,. •|,otl.,ml,.,V i^noon»
ma»»,.» ri'|ir,.„.„t ll„. chanilaT» «hrn. imaon. maunia. hav l,,.,.n ,l..v,.|„rH.d
or intc. winch th.-y havc Un, mi]»,,! fmni Ih,. laith', invi .ihl,. inlvriiir
hnal thcory iif inmwH rocks nnist !« foumicl ,,n misoninj as to il,

niatic cvcnts in l.atholith ami prin.ary .likc at .Icplhs mv-r cn|.osc,1 I,v dcnn
.latuin. For cxaniplc, tlic kcy !.. lia. oriKin of thc p, tIcss l,„d^• of rhvolitc i„
\..|lowstonc Xational l'ark i. U, l,c f„nn,l, nol in thc sl,„lv of ,, uw'r.h ,„ avoc„n,cmas«. I,nt in thc stn.ly of snch l,o,licsa.s thc n.ighiaa.riuK, sominvlmt
" ' """'''''' l'»'l'"llth. luKicaiiy an,l clamicallv this l.atholith ha»
fcntnris ivhich shotihl, in csscntial». chanictcrizc th,. niass c-rystallizwl l„.|ow
an.i n, contimiity with thc rhyolitc. Krotn thc Monta.n.arca Babbeli.W KKn. hNoi.,-, and othcrs havo aircady Inmishcd ficld ,latn ivhich intor-
prctcd m thc hKht of ,.xp,.ricncc in otlua- hatholithi,. n'^ions. su^cst thc oriïin
uf thc grcat Kranilc-qnartz monzonitc liody.

With nnoxaniplcd skill and tliorougi ss nAuiiKLi. has dcscrila^d thc
contact i-clations „f its Marysvillc satellite, a typi.al stock „hich ha, l,ccn
<-mpln<T,l l.y thc samc nicchanisin as Ihat „f thc lionldcr hatholith itscif
Baubkll dcmonstrat.al thc «.placement of the h.vadcd formations and like
l.s»rN,i. wa» an imU.pcnd.-nt .-luthor of thc stopinn hyiiotlasis, This nn^thud
of irruption n,.,.,.ssarily implics d(...|.-scal(.d assimilati.ui l.y thc' invadini!
maKlna. **

An attentive study of l.atholiths and stocks lias tlius l,.d. through in-
d.re,.t y,.t l'ot reasoning. to liclicf in large-scale assimilation at snbsurface
Icvels winch, lor Ihe most i,art. havc neOT I , exi.„sed l,v érosion, The
syntc'tic magma» so formel havc I , difïiTcntiated, aiso at .leep Icvels in
each ehamher. Full bclief in magniatic assimilation on a batholithie .scale ia
only possd>lc after a clear idca is gained as to thc aclual proccss of this dif-
erentmtion in ,,th. In the natnre of thc cas,, snch a conception eannot
bc iH-rfiTted l>y the most prolonged study of stock or batl.,,.!ith ulone.
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Th.. «rilir Ulùv... timl lliw i» ii w»y ont .,f tlii> ilim.ullv-l.y |„vin«
i.|)|.ropri,it.. «In», .m th.. fiiit. nln.nil.v mmli. kn.mii r..|D.r.MnK iimiciiiati..
|.ru.....«... m ..in...)rilnlit iliii..ti.iii«, hu-....lith» iiiul iiilr.wiv.. .h,-, t., .\|„iiy .if
thi.i«. un- ,il wcat ..luiiiKh .1». t.i (Hriiiil of .hff..r..ritiiilii>ii in .pit,. „f tl hillini
..ffiTt uf riMif nn.l fl.).ir r.K-k. A «niiiM.r luinilx.r ar.. ..iffii.iinlly larK.. i., hiiv..
mn.r|Hi.nt...l iom.. .'uiintry nxk iK.f.ir.. th.. Ilnnl nwKinntin .p|i|'ii„|,. A.....ir.|.

mu t.i «jn.liti..n«. ih.rni<hiti.>n hi>» hii.l har.. .ontiL-t» ni ...ihir r.H,f i.r tl.Kir .)r
iit lK)lh. Kxp<mur.. .,f th.. h„i m..nli.M....I typ» i« i.l..nl: hm ii. *,„„. ,„«,.
th.. inj.Tt.im. furtii«h vi.huil.h. fi„.|« ..v,.n »h..r.. th.. H.H.r .•,ml.u.| nlm- i>
vi.il.h., th.. nxif ro..k h.ivihK lM...n Btripi».! aimv .i,nipl.t..|v. Th.. folhminn
Inhh. >niiininri».> th.. infum.i.ti.m alna.ly .l..riv...l fr..in .....ir„r.h,nt inj..iti„i„
of ail thr.... ty[H.. ul ...x|H.»ur... Th..* )H«li.., an.l lh..ir lik.. ar.. .,f litirivall...!
imiHirtan.... in |i..|r.iKi'ni.' th.'ury.

At Ions» «..v..nty Mttm'nt Lm,-> m r......r,lr,l in th.. tahh.. In tw.ntv-
nm..of Ihrw. Mil» ,in<l la.r..lilh., Kravilativ..,liff..r..ntiation i. .L.arlv .h.,«t. ai'i.l
it ha. probnhly .hann.|..ri2...1 »ix ..th..r» at l..a»t. In mo.t .a».» l'ii,- avail.il.l..
tvi.i..nr.. .UKK...t

.
that th,. imitH a»...nihl..,| l,y gravity «-.r.. Ii.|.,i,l fra.ti.,.,,

non-...m«olut.. al th.. in..in..nt ..f ili(I.r..|itialion. Th.. .plittinu i» »n(q<...tiv..|y
oiialoK<m. to that «..„ in th.. ,trali«..,l arranK..ni..nt .if ,..,ll.,i,|» in ».„t,.r
» hich hn» Btooil innliatiirl»..! f.ir wmi.. niunths.'

(Iravitativo rontrnl ov..r th.. ili(Ii.r..nlialion i» inilim.tlv illu«trat...l in
the upwar.1 tranKfi.r uf «ora.. of th..».. fra(.tii.n», inilialinn apliti.. an 1 • . 'itic
magmai., whi.h hav.. pis..n in th.. .hainl)..r with th.. ai.l of manniati.. t;,»,.»
But pvrn Ihiik lari.olith» of th.. Hi-nry Mountain tvp<—highly vImoub ami
rfiat.vply col at th.. tim.. of injiTtion-.-an n.>t h.. ..xp..ct...I to «how pni-
noun....|l uravitativ.. «piitlinu in plaoe.

At Irait sixty »p..<.i,» of ign..ous rock», li..»i.li.s tranaitional and hvhri.l
typ..», an. repr..»..nt.d in th.. li.t. AU of th.. plulonic faniili..8 qu«ntitntiv,.|y
imp.,rtant in thc «orld— uranit.., granodioritc, di.iritp, gahl>ro, anorth.i«it..
«y..nitp, foyaite, pcri.lotit.-art. r..pr..8..nt<..l; iin.l. in a.l.lition, manv of th..
rarrr familles—anal..iti<. and U'uriti.. tjTx.s, ..»»fxit.., th..mlit,., tewhraito
urtit.., ijolit... jarupirannit... lujavrit... shonkinit... iHirolanitc, m«(çn..tit.. or..'
chromit.. ore, sulphid.. or... ,.t,.. Thi» ((roat range of manmatie types is a
prinripal indication of the valu., of thew inii.tion» for i)..troK..nie th<i)ry

Some of the Iwdiea illuBtrat.. a prin(.iple whieh xeem» ....rtain of incre'.»-
ing empha«i», nam..|y, the influenee of i-onlaet ehillinn in inhihitinu difrer..n-
tlation. The eontart phase, a mor.. or less rontinuous shcU, thu» r..pres<.nta
the original magma. The other phaaes, enrlosed liv thi» »hi.|| ari. the pro-
duels of ils splilting. The ilevelopment of ehilled phases in .liffirentiated
shcets has heen deserili..d hy Lewis (Palisailes of New J..r8i.y) )iy Ci W
Ttrhell (I.ugar, Benlieoeh, ami Howforil Bridge sill» of Scotlând) by
Jevons and others (Prospect intrusion of New South Wal.«) an.l by the
présent writer (Moyi,. and .)th..r sills of the Purcell raountains, British
Columbm). The writer has also suggested a similar oxplanati.m for the

' Cf. R. iS. STMMûNbB,
. H'ii/itj," Sydney, N.S.W,, 1012, pp. 42-50,
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leucite hiisnlt iH)ri)h,vr.v cnclnsing thi' sypnitp an<l shonkinitf of thi! Shonkin
Sng Inccolith.' Anotlivr cxiinipli' is pcrhnps tn lie found in tlic Elictrir Prak
sill listod in the table.

A» n rulp the chilleil pliase nt tlie rouf merges into tlie salie phase of
Rravitative (lifferentiatiun. This relation lias often been ineorreetly deseribetl
as "eontaet basifieation." Tlie diffieultie» inhérent in the applieation of
Soret's prineiple or of the prineiple of fractional ery^tallization are seen to
hâve (çiven needless trouble i[i petrolog>-.

In gênerai, the larger the bmly the more advanced is gravitative sjilitting

The huge Bnshveldt. Duluth, .''udliury, Uimausak. Chibougamau. anil .\Iorin

Imdiea hâve been respectively split into salie and higlily fende .sub-

magmas, ileveloped on the great seale. The lliinner Pureeli. Xi^iv Jersey,
Kalr.i Seottish. and Australian injeetions are less tlioroughly differentiated.

This rule suggests thi reason for the salie and homogeneous nature of normal
batholithie rocks.

On the other hand. some of the thinner sheets are more or less drastii'ally

differentiated. Those at Shonkin Sag. S(|uare Butte, lee Kiver. I.ugar. anil

Cnoe-na-Sroine (Loeh ftorolan) show that alkaline magmas must liave rela-

tlvel.. low viseosity in spite of rapid ehilling and in face of cxperimertal proofs
that many artificial alkaline mdts are highiy viseous. The contrast suggests
that thèse natural magni.-is hâve been speeially chargcil with volatile fiu.\e.s—

a conception snpporteil l,y the mineralogy of alkaline rocks a;id one clearly

implied in the hypothesis that thèse magmas are derivatives of sedimentary
syntectics.

The published descriptions of most of the igneous liodies li.-ted in the
table illustrate the "freezing-in" or "fixing" of small ma.sses of one differcn-

tiate in the crystallized ecjuivalent of iîs eomplementary magma. TIms,
the micropcgmatitic roof diffcrentiate in a Purcell, Sudbury, Minnesota, or
South Afriean sheel always overlies a gabbroid or diabasic phase carrying
inter.stitial micropegmatite, or schliers or "veins" of the samc material.
Thèse hâve evidently been trapped during the solidification of their respective
ho.sts. A large-scale parallel is found in the "transition" or " intemiediate

"

rocks in differentiated injections. Sills and laccoliths evidently throw light

on -the origin of many plutonic. hypabys.sal. and volcanic spceies which are
found only in small volumes.

The anorthosites of the ivorld are he.st regarded as differentiates of gab-
broid (basalticor diabasic) magmas. The positions of the anorthosite masses
in the Duluth laccolith and the Thunder Bay sills suggcst some degreo of

gravitative control ovcr the splitting. The deseribed field relations of the
large Bergen, Morin, CJlamorgan, and Chibougamau bodies strongly indi-

cate their laccolithic nature. In each of them the anorthosite is speeially

developed at or near the roof, while pyroxenites, honiblendites, peridotites, or
iron ores are found at or near the floor. The writer has cime, in fact, to
suspect that ail anor»; site occurs in injected bodies of the sill, laccolith,

' R. A. Daly, Memoir No. 38, Geol. Survey of Canada. 1912, p. 251.
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chonohth, or dikp t.v,>,., an,l that cvi-ii thc cnorm„il> in.w»,.» fourni in Qm'lHT
Labrador, \ny York Sl„tc, Norway, vH:. arc .siniihirlv not to !>,. rcRardci as
bottomlcss" Imtholitlis. Co,nlMnin)i; ll,c fart» kiioin, al-out anorthositcs

and i..si„.nally ™n»id,.rinR th,. l,„di,., Ii»|,.d i„ ,)„. foregoinK tal,l,.. tho most
pronusing hypotlicsis ri.niains that thc largcr ni„s»,-« arc ijravitalivc diffcrcn-
twtc» of Kal,l.roid (l,a,altic) nmmna. Tlic rclativ,.ly n.iliutc masse» fouiul in
tlic bancici gal.liro» of Skyc and otlicr rcRion». and as sciilicrs in mnnv sniill
Ijodics of Rai.i.ro. arc ilcarly locai dilTcrcntiatcs •froz,.n in" bcforc 'uravity
cou. asscmbic tlicœ in tliickcr shccts. Sills and ia..coliti,» of ,,urc anortl.o-
....c show t liat tlic splittini! bas oftcn takcn pla,-,. in dcpth, l«.forc injection at
VISll)ic ICVI'JS,

'

Hccaus,. of tiicir iimitcd supply of li,,,t most sills aiid la( itbs bave not
assilnilatcd unportant amoimts of tbeir couiitry rocks. V,.t thc Hat sliapc and
(/rcat l.orizontal .xtcnsion (liaractcri/iuK cacli „f tbcsc intmsivcs types (-dl
oriKinally of bnsaltic com].osition I |)rovc lo«- maumatic viscosit v, ivliicli mcans
somc dcgrcc of suiicrhcat. I.arg.. sui)crhcatcd injections must dissolve tbe
invadcd rocks to somc estent. TIutc i., a tendency toward tb,. formation of
a cluilcd phase ui thc magma, whcrcby tlic countrv roik is profii-ted aKaiust
assmniation, but this ten.lcncy m.-.y l,e cb,.ckc<l by th,. stirringof thc magma
during mject.on, l.y magmatic stoping, by "two-phase convection ••'

nnd at
thc roof by thc rise of volatile flu.vcs. .Ml of thèse conditions are likel- to
affi'ct such emirmous bodii.s a» tlic Sudbury slie,.t. thc Bushveldt la iith
an,l thc Duluth lac,.„iith. The cbcn.i, al chara..t,.r of thc invadcd formatio..»
is ol.vK.usIy .niportant

:
if tbey ar,. calcarcoos „ notablv hvdn.us. thc fluxing

of thc original magma at contacts is facilitatcd. The availablc fielii data
show that tbe le. rs of sills or laccoliths are comparativelv narroiv. Thc
passage of tbe original bot magma tbrough thèse channels must takc con-
sidérable timc, nnd tlius allmvancc sliould be made for possible assimilation
durmg as wcll as after injci.tion. In tbe ivritcr's opinion, ail of th,- non-
ba.saltic (non-gabbroid) rocks in thc bodics tabulated hâve originated in
syntectics. Kaith in this conclusion cannot be wtm from the study of con-
cordant injections alone. but it is significant that a considérable number of
thcse are desrribcd as having becii active solvents of thcir country rocks,
ouch is the case for the following:

.Sudbury shect (A. P. Colemax).
Pigeon Point shcet (W. S. Bavleï and A. V. I,a\vsiin).
Moyie and other Purcell sills (R. A. Dalï).
Bonner's Ferry and Flathcad liivcr sills (F. C. C'alkixs).
Duluth iaccolith (N. H. Winchell and others).
Insizwa shect (A. h. ni' Toit).

Natal sills (\V. Anoekson; see (i. T. Phior in bibliography).
Angermanland sills (A. C. Hocibo.mi.

Kilsyth-Croy Iaccolith (G. W. Tyrrell).

1 .Sce Froc. Amer. Acad. Arta and .'Sclencea, Vol. XLVII, 1911. p. 76.
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Proapi'c-t intrusion (H. S. Jt-.voxs ,iml (itlicTsj.

fiowgiimla I,al(c ailla (X. L. Uiiwkx).

The Kr,.„t(.»t kcclith on r«'„r,l-tli:,f in tlic Buahvcldt^haa in it,up,H.r l,.v,.|s. a vast ,l,.v.-l„pn,,.,„ „f •• rnl «n.ni,..;' „! i,.|, ia a a,ri,., l„„nol ,«uoof tlK. "r,.,l rnrk „f ,l„. I>,,l,.th la,.,„li,l,. n, arp.m,.nt for a a,.,.„n,la^on«,„ „f lH.ao aaUc ,l,ff,.r,.„,ia„.a i» atron,, as i, ao ,la,rnUKl,lv a,.,„r,la .Hh
tlu. proofa of «...on.lary "n,! rock" or .ni,-ro,«.Kniatit,. atlV.,,., l'oint
Sucibury. an.i tlu! Moyi,. riviT.

'

Tlu. anaUiti,. phaaca of tl». ailla at Tra,.!,,,,, «hid, arc par.lv diahaao
an,l part ly „,,.he„,.,., .an 1„. a,Tou„t,,l for l,y ,1„. intcra-tion of .lial.aaic
(hasalt,,.) magma on lli,. ,„va,l,.,l l.aai,.. |,y,|r„„s a,.,lim,.„l,a. An anal.wou,
...xplanat.on ,a aug»,,,,! for ,l„. anal,.i,ic ro.-ka in tho ailla at I.ugar. Lh-
voln,. K,.nl„.oH,, asti,. Craiga, an,l Ho,vfor,l Uri,!»., an,! for th,. I,.,„.iti.

;"''
;', T" .

"'"' "'"''"' '''''"•'""'• "" »""• >''' PuWi .i tho
th..a,.a hat lu. foyam,. ,ypo, of I„. Kiv.T an,l ( -noc-na-Sfoi,,,. (I.o,.|, I.orolan),
a» «oli aa thc alkalm. type» at Squaro Butl.., Shnnkin Sag, .tr., ar,. .Iifr..r,.n-
,a .» o aynt,H.t,c.s „, wl.id, tho i„va,l,,l lin„,lo„,, hav,. playwl an important

roi,.. It may be not.,1 that thc in,ln,.tio„ on wlàcli that bvi-ollusis ,v,«
baM.,i l,aa l,,.,.n greatly atn.ngtla.n,.,! by a ,n,.r,. r,...,.nl. mon. complet,, anrvcy

r 1 T T l'" 'f"'"'™'*
"""'•» 'il"il"r ^tatisti,.» vviil soon bc pub-

.ah,.,l which go far m favouring th,. i,l,.a of adin.cntary control ,l„ring thc
formation of sycnitic ami granodioriti,. magmas.

In gcn,.ral. th,. tabulatcl silla an,l lac,.oliths illustrât,, a princip.il ilcluc-
,on from th,. assimilation hypoth,.ais: th,. ailica conbnt an,l r,.|at,.,i ,.l,cmical

features of the roof dilïerentiate shoul,! vary with tlie chcmical
nature of the rock asaim.lated. Thc aalic pha.a,. of a .Moyie aill (cutting tlm-k
quartzitesj an abnormal granit,.; that of th,. Shinumo area (cutting shalea
hmeston,.a, an,l san,Latonea) ia a syenite; that of thc Port Orford intrusives
(euttmg <lommant argillite, with aandstone) is a dacite of granodioritie com-
position I imestonc control is suggestcl in the leucitic and nephclitic dif-
fcrcntia es abovc notcd. Thc spécial clîecta of résurgent water (that abaorbcd
tron, sedmicnta; has aiready becn found in thc analcitic differentiatcs an,l in
the commimly developed soda aplitcs ami albitic veina of many of thèse
injections.

Thc principle of magmatic overhead stoping haa been dcmonstrated m
the .sudbury shcet (Coleman); in the Purcell sills (DaiïJ: i„ the Pigeon
Point intruaive (Batlev); i„ the Duluth laecor:h (Wincheli. and others);
and m the Ilimau.sak intrusion (Us-siNo). Lewis, Tavlor, and Jevovs hâve
given figures suggesting that the e.veeptional underhand stoping has takcn
place at the New Jersey Palisades and at Prospect mountain, New South
Wales.

More than 75 por cent, of the injections listcd contain gabbroid or ,iia-
basie (basaltic) phases. Of thc remaming sixteen sills and laceoliths several
contain important phases whieh are most simply ami probably explained as

' R. A D»:.v, Bull. Geol. So-.-. .\mcrica, Vol XXI, I9I0, p. »7.
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mo(lifie<i biiHiiItic rnaniiia. Siii-h an-: thi- Ifiicitc-htisalt porphyry nf Shonkiii

San; tlic "piiritr," "t'swxite-dolcritc." ami teschenite of thu Sroltish and
AuMtrian wilU; thc cswxitc of Prospect motintain; ami tlic rock» of tlic Elec-

tric Pcnk Mil), liasaltic tnafiiiia lias prcdominuted in injections tliat show
important assimilation. Thèse facts a^rce witli tlic conclunion tliat l)a»alti('

maKnia hi\>* heen tiie lieat-bringer and chief a^ent in petroRenesis duririR latiT

Pre-( 'amhrian and ail subséquent tinie. Needlcss to say, liowever, tlie justi-

fication for tbat wide-rcacliing itica is to be found only in an induction rcRarci-

infE iKiicoiis liodics of ail elawses.

Tiie table illustrâtes again and again tlie "antagonism" betuccn granitlc

and basaltic magmas, wliicli iins been so justly empliasized by Loewinson-
liKSMiNo:' under certain, often repcatcd conditions tlipsc magmas becomo
non-consolute and grnvitatively separate.

The Moyie sills and otiier sills of the Purci'll monntains illustrate tiie

principli' of satellitic injection afti-r gravitativ diffi-n-ntiation. At several

localities. thin wills of pnre micropegmatitic granité overlio much thicker sills

of dominilntly gabbroid compttsition. The former are best interpreteil as
late offshoots from the largcr bodies.^ Similarly. numerous silLs of pure
anorthosite are ai>ophysal from several of the large anorthosite injection.-*

Dikes of salie diflferentiates in and from the injections listeii in the tabic, are
generally narrow but are quite common.

In some cases salie differentiates seem tc) hâve been actually erupted at

the earth's surface. The aeid lavas overlying the Duluth, lîushveldt, Natal,

and l'urcell hodies are probaiily of tliis origin.

It is worthy of ncitc, however, that no offusive equivali-nt of anorthosite

has yt been found. Herein wc havc another fact bearing on the origin of

this remarkable rock. Possibly the fact may be eorn-lated with the évidence
of low magmatic tempiTature so often found in the protoclastie structure of
anorthosite (Adams. Koluekii'). The differcntiation of the feldspathic

magma is likely to take place only at a lowtemiierature. ItlaekstheiMJwerfuI

aid of résurgent gases. For two reasona it would seem difficult for this mono-
mineralic niapna to escape at the earth's surface.

Lastly, sills and lacToliths illustrato the prineiple of the horizontal

migration of magmas, both primary and secondary. Such lïodies bave been
fomied by the latéral spreading ol magma from feeding channels for distances

often to i)emeasurcd in score.«of kilomètres. Widely spaced dikes were the
feetiers of the Whin sill, with its famous length of outcrop; of the sills of Fife-

shire, Cap*' Colony. Natal and Zululand; and of the Palisades -sheet, IGO
kilomètres in length. Such sills liave horizontal extensions of the same orders

of magnituiie as those characterizing the Sudbury sheet and the Bergen, Bad
lUver, Duluth. or Bushveldt laccolith. Though the fecders of thèse greater

bodies are not easily identified, it setms likely that each Ijody represents

horizontal migration of magma for vury long distances. Thus, a study of

' F. Loewinson-Lessinc, Compte Rendu, Cong. g(?ol. internat., VIIc scasion.

1897, p. S?,-).

2 Mcmoir No. 38, Geol. Surv. oi Canuda, 1912, p. 250.
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""^1

r(jnt-i)nli)nt iriji'ctionH IfiHl;* \i> tlii' corn-lu^tioli tlmt si'<'on<liiry niiiKliiiiH (svn-

twtirs t)r (iifTfn-ntiiiti'f* of Nviitci-tir^} (imy Ih' iTuptiil at [Miiiit^ fur from tln'ir

parent rlmmlMTs, Thi' |irmri|ili' lut» I n lutiK n-ctiKiiizi-ii luit itw (|iiiiritit(i-

tivp imiHirtnnc'i' ha« «tiU lo lie iippri'riiiti'il. Tlii' fuv<» ili'tiTiiiituil fur llii-

KrentfT hîIN ami iacTLiith;. caii-ti' vw tn suMpiTt siu-li horizontal inifïralion of

trie inaKma.s wlii<'h iuivv i rystalliz-ftl a» thc fityaiticM, naijjait4>s, iiijavriticf-, aixl

ph:)nc>lit('H (if thc JiiUanfhaal) ((in'i'ii!an<h anil Cripiilc Cm-k (('(ilorailn)

<li.stncts. Tlicw rocks l'Ut ImtlitihtliicKraiiitcsand thcrc is nn local indication

of «('(iimcntary rontrol in tl riRination of cach niaicnia. Vct wc kncm- that

nlkalinc niaKnias wcrc largcly Kcncratc»! in ami hclow thc thick linicstoncH

ju»t wc»l of CrippIcCrcckanil thc cnsl r)f tlic Colorado Front range. More
ovcr. wc niuwl hclicvc tliat nialcrial lias fl.iwnl latiTalIy for a long ilislanci'

whcn thc (trcat Front Hangc <lonic was iipliftcd. Thc Rctilogy of (îrccnland

is t(Mi litlU' knou-n that thc hypothcsis can U-applicd tu thc foyaitcsdcsi'rilicd

by rs.sl\(i. Thc calcarcons Arsuk Rrotip of si-diincnts may havc takcn part

in thcir formation witliin onc orniorc chanilicrs <ii.stant froni KanjEcrdhiarsuk
(Julianchaah). Yct thi' prin<-iplc r»f Horizontal migration is so clcarly dcinon-

Htratctl that thc fcw klaiwn cxc^'ptions likc tlic two nicntionctl catuutt invali-

datc thc rnic conni'Ctinn niost atkalinc inriRtnas witli calcarctais scdimcnts.

OtluT applications uî f hc prin^'iplc scarccly in-cd cinphasis on tliis occasion.

APPLICATION TO FI-OOHLE.SS INTKt'HIVE DODlKti.

Thc full licariliK of thisc conclusions on thc> batholilhic proliicm can
only lie discusscd in ternis of sonu' s|M'eul«lion rcKardinit llic carth's intcrior,

CombininK thc facts and déductions obtainetl froni many h'ailcrs in gcoUffiy
and pctroloRy thc wril. i has dcvcloped an l'cicetic theory of thc i((ne<ius

rocks.'

A study of plutonic and volcanii' séquences, logclhcr witli induction
n'gardiuK llie distribution ami relative i|uantitics of cruptivc rocks, has sug-
gested to him tlic existence of a continuous basaltic couche or substratum below
thc visible rocks of thc enrth's crilsl. This substratum mati'rial has bcen
loeally eruptible aincc an early Pre-Canibrian icriod und it is thc only priniary
magma wliieh ha» been eruptible iluring that timc. In thc iircas of thc
continental platcaus at Icnst. this substratum is overlain hy nn neid .shcll

{ehemieally of granitic composition) which was fornicd by a primitive liqua-
tion in thc carth. This shcll has bcen moilified into thc Prc-Cambrian neid
gneisses. It is overlain by an interrupled sedimentary blankct. generally
thin but loeally thickcned in geosynclincs. The géosynclinal prisms are
gencraliy further thickcned by orogciiic erumpling.

Ail igneous action sincc the carly Prc-Cambrian haa liecn occasioncd by
thc rifc of thc primary basait into thc overlying shcll, which haa bcen loeally
fissured. The rcsulting injections are vertical and dike-likc in form, and thin
ont more or iess eomplctely in thc supcrfieial carth-shcll of orogenic compres-
sion. Thcse primary bodics may be ealleil abyssal magmatic wcdges.

If an abyssal wcdge extends to the surface it may form basaltic fissurc-

1 Mcninir Nn. .ts, Owl. Survov of Canada, !!tl'2. pp. fi77-7fll.
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l'IiilliriK

iï) Tlir nrillili nf uliM t>:i<ir nii|t;M't |)h;i lirn- iiitiTiin ti tt ;m diii- to

iKi Tlir nrium (if iiriurtlm-itc ;i .lir.it ililTin-ntiiiti- uf Ka^allii- niiiKiim

iituliT |)liiti>rii< roii.lifinii-. 'l'hr >|fliftiii(( i^ iiirrorinnl in Hnon-iJ rlmrnlirrs uf

tlu- liiiidlitliic nnl-r. nut in Imilinliiliic ihiirïihtT^'. tlioiiKli ^"inr iiM-iniiltitioii

liiiiy takr |>l!ir-i' in tlir IhxIv «lii.li tiiKilly -li..»^ un .triiirtluMiti.' |»h:fr,

(h) Transitions in tlir lirl<t fnnn r.iik'^ ..f |);i-altir r()ni|M'-'li"n (<• f"sc|n-n-

itrs, fssi'xitis. ami uilirr alkalinr -p<ri.s.

li) Satclliljc injc.-tinn inii)IyinK llif ni:i(ïiiiatic nrJKiti ut" inany liypaliys-

siil anil Mil.nnii- n.rk- in ili.- «nat l>atlin[itlii>- .liiiriilHrs d.as-ilti-- «..Iki'^h.

i}) Hcfriznntal iniKratiun nf niannia- illrwirafinK tlu- laliary ipf a-suni-
itiK Hiat tlii' rliararlir nf visil.lr (Minitry n.rks is ahvavs a trsi nf thr ansimila-

ti»ii tliiurv.

\um>>*i
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K»A(TI()NAI- ( UVSTAMJZATION TIIK IMtlMF
KACTOU IN TIIK DIKFKKKNTIATION

OF UO< K-MACiMAS.

ALKKKI» IIAHKEK,

Ht. Jnhit H CnlIvKi-, ('.urihritl|{(-, Kliitliii

Tht' pritlflt-rri nf niuKritalii' (iitïiTfittititiun i> nrif wliicli inv(ilvi"< tlip

it|i|ilirii(iiin of pliy.Hicul uikI clHiiiiriit prim-iiiN-r" lo ihc l'iui'idutioii tif nvit-

loKii-al |)lifiiniiH't)ii. I nliall :i[i|trnurli it fmrti t\iv hvuIo^u-aI miU\ whilc

ItiviiiK ^trf!«.t iiii tlinni' ruiinidiTatiniiH wliii-li srt'Hi tn cumluct u» nio^î ilirrotly

t(i u [tli.Viiini-clictnical iiitcriirrtatidii : i[it- facis.

\V)' niuy coiivi'niciitly «turt fr>>iii tlir n'^ncrally n-i'rivwl rniu't'ption of

a |)('tr(i|{ruplii(-al proviiur, witliiii uhicli iill tlii' iKiiti>u> r<.i-k- lit'IunKintt to

ntic »y«trm nf activity) arc link^l toncthcr Ky tirw nf cuiiKutittuitiiiy, Miwt

KfultiKistM un* atïrci-d in attrihutiiiK th<' ki^htuI ciirnniunity of cliaracters

irnpiicil in tliis lant tomi tu artual dcrivution fruin u ooninion r^tciok. and iii

rcfi-rriiiK tlic widf variation whicli is c-ompatibli' witli Mirli rt'lntitm-*hip to

proi-fiwi's of difffrfiitiation whifli liavi' niNTiitcd u|M)n tlu' ronuiion «tnck-

mairnia. I think we are forccd to fontcmplati' likrwiw an carlicr ditîtnnti-

" II >; :i lariipr ordiT, liy whii-li tin- pnivinrial wtdikrtiuitmu itsclf wan

I \i! ',,111 some mon' primitive «tink. Not nnly iln di^-tiiut provinct's,

HUli iMiitraMtcd p<'t rographiral rharactiTi^tio», wimt'tinicî* ciM-xir*! in nt'iRli-

bourliiK arcat*. luit ntw and tin.- i-ainc art'a niy hv invad<'il at ilitTcrent pcriods

in its lii.story by vrry ditTiTciit nwtvn nf ijimniun rock.-*. Tins forhids ui* to

l'xplain tlic cxi-Hti-ncc nf |M'trnKrapliical jintviiiri's hy any pt'rmaïu'nt iR'cuIiar-

ity Inlirrciil in ditTcrcnt parts nf iW cartli's irust.

Sincc l'Vory part of a «îvcn [H-lrnuraphical provinrc must havy heen in

comnninicutioii. direct or indirect, witli thc common parent -niaRtna, we may
picture the latler as conttiined in an extensive inttTcnistuI nuiRina-banin

underlyinn the arcu in question. It is tint tn hc sui)iM)seii tliat it reniains as

u great iRiiiy of litiuid maftina tlirounlmut tlic wlmlc (inie, Freezing and

rcnieltinK niay he adniitted. atid prol)al)ly in the waninR stages a division into

a nunilRT of isnlatcd snialler hasins. Nevertlieliss, tiie liistorj' of igneous

activity sliows tliat tlie parent réservoir may he availal)le as a source of

'Xtruded and intruded magmas at nuincrou cpochs during a very long tapse

l'f tinie, a duration sometinies comniensurate with lliat of a whole geotogical

iit-ritMl.

Now .such a degree of permanence n! a magma-basin as is tlius implied

( iiarly postulâtes approxinuile thermal and cheniical eciuilibriuni between the

C'intents of the ba.sin and the contiguous solid crust. Water antl ice cannot

205
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continu., to ...xist in contact with onc anotlicr uni,.», 1,„||, arc at II,, ,„„,,^rnp,.ra,uro, t.,c fr.«inK.p,m„ „f watcr. A linui.i r„ck.,nag,n„ m , I
°

i t n'.r;; 'aT"*'
"' ""*'"'»"'•"• *- -»• «m.™ach ,„ ;„„«„,ixw.ncc of a l,a«n wc nm,t suppose tho ton.pcratur,. to 1,0 within tl,isranp., and prol,ai,l.v ,n général in thc lower part of the range. At a te,l a..re ut the upper part of the range of cr.vst«lli.a,i„n there^woul, lT ^uTdn,agma enc o„„g .scattered crystaU; but at lower ten.poratur..,

«"
u ^pcture, rather an open fahric or sp.,nge of cry.talline n.atter wi i tërSfces occup,ed ,.v li.p.id .nagtna. A n.ass of this con.posite nat r ; ,

i;:; :::„:;!
""^•""" '"'-""^- ™"^- "- '"- - - -^-'"""

It is scarcely necessary to enforc,. thc intiniate cmncction of ig„,.ousac ,„„ w,th stresse» n the crus, of thc earth. This is ill„,tra,„l throuZthe wholc g,„log,cal rc,.ord l,y the relationship which is ol.scry.^ hCëngn ou, ac„v,ty on the on., han.l an.l crustal ,li,splacen,..nts, .su.h as oId n"and fault,ng„„ thc „,h,.r. Consi.h.r tlu.n th.. ..flr,.et of pow^ful n,c,.lani „1

partlj h.,uid. If th.. crystals aiready l.uild „ c-ontinuous fal.ri,. or l„.,-o,ncforced m o contact wi.h onc another. they „,ay l,c suppose,! to l,car th . ,î
of he a,ld, tonal stcss, t„ the relief of thc intcrstitial ,nag,na. In s,
a tin, condmon ,s realizod. we hâve a cas,, of the '...«....uS pressure ecent y .hs..uss,.d l,y Jot.Nsro.v an,l Aoam»'. Instca.l of , rise of „"i,i,

'

pomt, „n,l,.r n„.rcas..,l pressure, thcrc wiU he a lowering of ,nelt ,1 il
eratK.n, l„t «„ ar,. concerned n.orc particularly «ith crustal »tr,.ss,, „ a

lartT
'"
'"f7"""":'-

'"- »<"« >" 1- rcnark,.,: is tha, a co,n,K,sitc„Ispartly cry.talhnc an,l partly liqui,! as suppose,!, is, wh,.n sul,j,„'t,.,| „ ;"„:
un for^, pressons, ,„„,„„„„ „„„„,,,, j,, „, ,.„„„Li,i„„ "Zcry talhne sk,.l,.ton w,ll y„.hl to ,lcf„r„,ati.,„, an,l the intcrstitial ii, ui,l vi

H

bc force,! fr,„n places „f gre„,..r pressure to places of less pr,.ssure. F n

'

U „,ay l„. ,„ore „r Icss cotnpletely ,lrivc„ out, as water is s„„..,.„l „„;,:":

„, "m"''
'.!""."'' '""' ''iff<'"'n'i'"i"n as a ncccssary c„ns<.qu,.n,c of fractionalcr3,tall,.at,on ,n ,.„njunction «ith crustal stress,.s. Tu- crvsta ta, andhqu,„ p„,s, «,u,.h eon,,. to hc n,ingl..d in ehangcd proporti™^, o Iva n.„ t coraple ,lj. scparatc.l. ncces.sarilv differ in eon,position Tir^n,!and degrce of ,l,lïer,.nc,. wiU ,!,p,,„,, „„ „,„ ..„r,|,.r „f er -stalliz^tion'' in hor.g,nal n.agn.a an,l on the extcnt to whieh crystalli.ation (or fusion ladprom.de, pr,„r to thc s,.paration

; that is, in o.her wor,!s, on thc tcn.priturat uh.cl the separat.on .vas effccted. In intrudcd n,agn,as a séparât on ofh,s k.nd oannot prom,! v,.ry far, unies thc countrv rock, hâveZ L™
".

ZZ'T ; " '""' •'""•""•-- "''• -« i-^ illu-s^tratcd l,y th, exVrudapegn,at,t,.s of ,„.„,, reg.ons. In intercrustal hasins a like ac ion o, à larLescale^would «.cm to l,c a normal an,! ncccssary incident, I think «e'n'v

' AmiT. J.iurn, .s,.i. (4) \„|. XXXV, 1!,13, pp. 205-2,W.
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recnjtnizo in it the chiff cause of that prinmrv- iliffiTciiliation, iii u horizD.ital
, li.v which pctroKraphical provinci'a coinc into existcncr. Il is a strik-

u.K fact that oontrasted provincpa are oftrn diviHiil hy important orograpliic
Hnos, ami in otlier ways tho distrilmtion of (liffiTent kinds of iRncous rocks
ofti'n sliows a remarkalile relation to crust-movements.

Tlie évolution of a varied suite of iuncou» roeks froni tlie conimon »t(jek-
magma of a petrograpliienl province représenta, no doulit, tlie resuit of re-
peatcd proeesses of dilïerentiatioii. It is prol>ulile tlial fraetioual ervstaliiza
tion lias lieen an essential factor at mon> tlian one stage, and that tlie
meehanical élément nwy still lie important, if no longer dominant, .\dopt
for a moment the chemist's point of view. In their chemieal aspect roek-
miiKinas are inerely .solutions, witli properties not ilifferent in kind (thougli
tliey niay differ in degree) froni thosc of otlier solutions more easily hamlled
in the lalioratory. Magmatic differentiation is anothiT name for fractiona-
tion. Non- tliere are varions fraetionating proees.ses hy nhicli a uniform
solution cun lie separated into portions differing in concc^ntration; luit,
setting aside volatile phases, it will lie found that the chemist, practically
confronted witli tliis prolileni, cail do little «ithout proeeeding tu iictiml
crystallization,

It is true that, accor<ling to the theorotieal prineiples of ((;uililiriuni. a
solution inust vary froni top to liottom in eoiwtiuence of gravity; and it is

also true that, if dilîerent parts of a solution l.e maintainc^d iit différent
temperatmes. tlu' concentratiim will vary aceonlingly. It niay lie urged
that thèse elTeets, tliough negligilile in a test-tulie, will lieeomc important
in a large liody of fluid rock-magma. So iiiucli, I tliiiik, niay lie allowcd,
«ithout admitting tliesi' factors to the saine raiik of importance as fractionai
orystallizutioii. It is certain, at lea.st. that lioth gravity and lemiierature-
differences niust ac(|uire enormously inereased efficiciicy as sooli as cr.vstailiza-
tioii lias liegun. The sinking of cr.vstals as tliey fori.i n iU produee miich more
décidée! effects than stratification of a still liquid solution under gravity.
even when we alloiv for the possible case of imiierfect mutual solubility;
and contiluml cry.stallization in the coolest part of the ,soIution will lie a
much more potent cause of variation than wliat is kliown as .s'oret's action.

Tlie stratified niagma-liasin, with différent magmas at tlifferent levels,
one graduating into another, is a conception comnion to niany geologicai
spéculations, It is supportée! Iiy the fréquent intimate association of very
différent igneous rocks, induding sueh spécial features as lieterogeneous
intrusions, primar>- gnei.ssic banding, hylirid rocks, composite dvkes and
sills, and the systematic di.«tribution of cognate xenolith» and xenocrysts.
It is necessary therefore to inquire how tliis conception harmonizes with
wliat I hâve already said on the subject of intercrustal magma-basins.

Suppose sueh stratification brought about either liy gravitv acting upon
a whoUy fluid magma or (more effectively) liy the sinking of eryslals in a
amgma still inainly fluid. In the foniier ca.se the denser constituents, and
in the latter case the oarlier-crystallized minerais, will liei-ome eoncentratcd
m the lower layers. Broadly speaking, in niost magma», the denser constit-
uents are also those which erystallize carly. They aie tl.e more "basic"
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constituents in a gene™liz«l gense, according to Rosenbusch's "law of
decreasing basicity." In gênerai then the contents of a stratified magma-
basin wiU liecome more baaie downward and more acid upward In so far
as SoBET'» prineiple is operativo, it tends on the other l,and t., a concentra-
tion of the earhcr-crystallizing conatituents in the upper and cooler layers-
but this can l>e at most a trifling set-off against the more important effcct.

'

The free fiuidity hère aaaumed implies a degree of super-heating which
can only be temporary; but the resulting stratified arrangement, once es-
tablished, «ill be a verj- important factor making for that relative per-
manence which seems to be demanded in our conception of a grcat magma-
basin. SupiKise cooling to proceed until the température at everv level is in
the lower part of the range of crj'stallization of the magma at "that levcl
Then, smce a more basie magma erystallizcs at highcr températures than a
more acid one, thcre will be a steady increase of température from top to
bottom of the basin. This condition «ill be promoted by the concentration
of vola lie fluxes m tho uppor part of the basin. The criterion of approxi-
mate thermal eqmlibriuni between the magnm-basin and the contiguous
solld crust eau now be applied to each layer of the stratified basin. The
idéal case will 1« that in which the température-gradient within the basin
approaches what we may tenu the normal rate for that région of the earth's
crust. If we adopt Chambehlin's planetesimal hypothesis, wc are at liberty
to suppose that, for depths at which magma-basins can cxist, the normal
température of the crust is nowhere mueh below that of incipient fusion

In ai. already stratified disposition of partial magmas in the common
réservoir we may most probably seek the explanation of the order of sueees-
aion, that of decreasing basicity, which is so gênerai ,. rule in a .séries of
plutonie mtrusion». In many cases such a plutonic séries has been preeeded
by volcanic outbreaks, to which no simple raie of succession applies, and wemay conjecturaily place this volcanic phase anterior to the stratification of
the magma-basm. On the other hand, there is almost always a final phase
of minor intrusions, which figure as .-.atellites of the several plutonic rocks
and must be supposed to hâve lieen dcrived from the partial magmas already
separated. The effects of further subsidiary differentiation, which may
be seen in the plutonic séries itself, become more important among the minor
intrusions, and especially among those which come latest in the sucec^ion
Very charactenstic at this stage is a partition into complementary leucoeratic
and melanocratic derivatives, which differ very widely from one another
For this It 18 diffieult to suggest any explanation other than fractional crystal-
hzation followed by mechanical séparation—the squeezing of the sponge

In the comparatively simple case of differentiation in place in a single
hody of intrusive rock we see the resuit of fractional crystalhzation not
comphcated by the mechanical factor. There is simply a concentration of
the earlier-crystailized minerais towards the cooling boundary. The via-
cosity of the magma was in gênerai too great, and the time too short to
allow any sensible stratification due to gravity; though évidence of this is
found in some cases where the magma was exceptionally rich in watcr, as in
some aniilcime-bearing rocks.



SOMK KXAMI'LKS OF MAC.MATIC DIFFKRKNTI \TI()\
AXDTIIKIR HKAKINC; ON THF PHOIU.KM OF

l'KTKOdHAl'HICAl, l'KOVI.M KS.

JCISKl'Il I'. IDDINGS,

r. s. Gi'oliigical Survfy, \V;iMliiiiKiun, U.C.

Tlio ijîiu'ou.'i rciiks ot thc région of tlic Vi-llow.sliiiu- Xaliomil Park liave
Ici'ii iliwriliwl with luore or li'ss cli'lail in pulilicatiims of llie l'nitiil Statis
(:eol(j(!ii'al Survcy, arul cLsuvlipro.' ïlio.«|. of Electric' ; .ik ami Sqiuldire
niountain havc heen sliown to lie inirusive aild extru.«ive rnemliers of wlmt
was Jiroljalil.v one serie.s of lavas iTupKcl at ojie centre of volcanie activity in
early Tertiary limes. The ehelnical re.semhiances lii^tween tlie irilrusive
lilianeriti's and iHirjiliyries of Klectrie [H'ak and tlie exlrasive floivs and
ljreccia.s of Sepnlclire inountain liave lieeri discu».sed, and it lias lieen pointed
ont tliat allof thèse rocks, toKetlier with tliosc forniiriK laccolitlis.sills and dikes
in the ncigliliouriniî portions of the (iallatin mountains. are ])rolialily wnelic-
ally reiated, and are to lie coiLsidered as differenliales of s e conirnon
nnignia.

In like nianner the intrusive rocks of tne ( ranilall volcano, in tlie nortli-
eastcrn corner of Yellowstone National Park Forest lie.serve. and the ex-
trusive lavas of tliis vulcano ami of tlie Ahsaroka range in which it occurs.
hâve lieen slioivn to lie clicniically siniilar and prcsnmahly genotically re-
laleil, that is, cnniagmatic. Xforcover. the occurrence in tliis région of lava
fl-oivs and dikes genetically rclated to tlii' c loner lavas of the région, luit

dilTering from tlieni to sonn' exteiit in composition, lias aiso lieen descrilied,
and thèse vurieties liave li i nanied lialmkites, slioshonites and alisarokites.

It is not neccssary, therefore, to rejieat any of tlii' ix'trograpliical de-
scriptions of thèse rocks. Iiut il niay lie noted tliat, according to the eustom of
the Qualitative S.vstem of Classification, they liave liecn nanied amleâites
of varions kinds, dacites, rh.volites and liasalts; aIso diorites, (|Uartz-diorites,
gahliros and granités, besides various kinds of relate<l por])liyrics. It lias
been noted also thaï tliere are ail gradations between wliat iiiay lie called
difïerent kinds of rocks in the région, but wliich aie in fact only varieties or
memliers of a continuons sitIcs of rock varieties. Some mineralogical differ-

1 iDDiNc.», J. p., ,s,.v,.atli Anniml Report, U. ,S. Cpoloiical Survev, 1888, pp. 240-295;
Iweirili .\imii.-il Report, V. X. Oeol. Sarvcy, 1891, pp. .56!)-6<i4; with A. Hiai r and
others, MonoRraph XXXII, pt, 2, U. S. Oeol. .Surv., isi)9; Bullclin Phil, S<io Wiu^liinii-
loii, \ol. XI, 1890, pp. 191-220; Journal of Ceoloio-. Vol. III, IS93, pp. 9:lô-9.-,0- Qiiar-
liTly .Journal OeoloKical .^oriely, Ixindoii, Vol. I.II, 1S9«, pp. CiOfi-617; al» Imcmit Roekt
\ni. II, 191,'I, p. 463.
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l'iiccs wiTe notid tclwicii the phani'riti .s in the i(incluit <if tlip Craiiilall

viilcano nml tliiisc in tl;i' conduit at Elcctrii' pcak, tlii' former rancinK sonii-
what iower in silit-a ami containing higher iicrfcntaRcs of ortlioclasc. No
spécial niiniTalogical iliffercncT» witp notfd lietwccn tlic amic.iitir lava» of
tlii> Ali»aroka range ami thone of tlio (iallatin range, and analogous varii'tics
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Fio. 1.—Mulcrular proportions of alkiilics luid illumina iii ijrn<HHH rocks of ilii>

Gallntiii raille, Yi-llowsloiu- Nationnl Parii.

in cach séries wero named alike. When studied quant itatively, houevf r.

siight l)Ut fiy.-steniatii- différences in composition arc fuund to characterize
the rocks of the two districts, or so niuch of them as liave heen investigated.

The only quantitative déterminations of composition possible for such
aphanitic and giassy rocks are those ohtained from chcinicai analysis, nnd
beeause of the varialiility of cimiposition among rocks of any conRenetic
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«Ties it i« iMTossary to analyse muny varirtics within carfi «.ri<.» in ..rdcr to
.l.«.ov,.r »,.r,„ rfmra.t.Tisti..» a„,l „v.,i,l ,„i„l,.„,li„„ K,.„,.ra,_zatio„» that
might 1,. I,„,„l „„ ,„,i,v„lua: .„ru:iari«.,. 'l !,..« ,„„r.. spi-cifi,. p,...uliariti,.»

Fui. 2.—Molcfular pr«pf)rtionM uf
rocks of th.- Gallatm ninsi-, Yc.lloivBtrino Xaliiiiml Park.

Imv,. thdr prulXT signifi.auce wl,™ they are con.,ider«l in their pronortiun-
a(e rdations to tl,e .laminant oharaoteristirs of th. whol. séries

^ '^"""

Sonic ot the rf.emical oharacteristi™ of the rock» of the Gallatin ranecappear wlien the chemieal r„n.„i,„e„t» in the rocks an,lv.ed are p ott«i fncl»gran,s m the tnanner alrcady employed in carlicr disculpions of thèse rocks,m fig. 1 are plottod tlie niolveular proportions of potash, soda and alumina
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in 29 analyi-cs oi intruNivc und cxtriwivi rwks in tliiti district, iiicludinn

thf rocks of KIrctric pcuk and Scpuk-Iirc niuunlain. The ahscissa.s in the
diaRran» are percent âges of wilica in each analyî'iw. Tlic analywt's of thèse
rorks and ail othcr-s rcferrcd to in tlii.s puiMT niay he found in Bulletin 419
of the U. S. fleoloKieal Survey. A list of the nanics and silica pcreentages
of the rocks frotn the (Jallatin inountains is as foilows:

74.51 S'i

70.32

69.Ô4

6*>.24

67.95

67.49

67.54

66.05

65.97

65.60

65.64

65.60

65.50

65. 1

1

64,85

SiOs
,
daeite-porphyry.

niica-da{'ite-por])liyry.

daeite-porphyry.

fiuartz-nûra - diorite-

porptiyry.

anilesite.frimi lireeria.

(laeite.

(Iuartz-niit'a-<liorite.

([Uartz-niica-*liorite.

quartz - mica- diorite-

porpliyry.

(laeite.

hurnblende-uiieii-

andesite-porpliyry.

hornblende-niiea-

imdesite-porphyry.

(piartz-niicii-diorite.

hornl)h'n<le-niiea-

itndehit<'.

(|uurtz-niica-(liorite.

(piartz-nnea-iliorite.

64.27' ; > iO;. h(»rnltlende-iuica-

andesite.

64.67 ' (pmrtz-i)yroxene-

mica-diorite.

61.50 hornhlemh'-niiea-

porpliyry.

61.28 • pyn ixeiie-tniea-dior-

ite.

60.:i0 ' hornl)lende-i)yroxene

andésite.

58.44 ' hornhlende-ijorpliyry

5S.05 pyroxene - niieu -dior

ite.

57.:iH ' pyroxene-porjihyry.

57.17 ' pyrn.xi'ne-andesite.

56.61 ' hornlilende-pyroxeiie-

andésite.

5().2H * |)yrnxene-iniea-<hwr-

.)5.'.t2

55.8:i

hornlilende-andesite.

pyrcixene-andi'site.

The luost silieeous rock is froin the marginal portion of the Holmes
hystnalith, tlie leasi silieenus is andesitic lava of Sepulelire niountain. The
rock .séries is eharaeterized hy relatively low and iMTsi.stent potasli, two or

three tinies as niuch soda, aii<I hy (|uite in-rsistent aluniina. Tlie total

aniount of alkalies is indici ted \>y tlie dotted line in the diuRrarn. The
siiace hetween this line anil the uhiniina Une indieates in a Reneral nianiier

the aniount of lime that enter.-* anorthite molécules, except in rocks that liave

an excess of aiumina molécules nver those of lime, .soda and potash. The
irregular variations in thèse constituents eorresjîond to variatifins in the

differentiation of tlie majîma witli resiM-ct to eompounds of soda, potash
and lime, and aiso to ferro-nuiRuesian compoumls. \Vhat<'ver the exact

composition dI the parent maRtrui muy hâve heen from which the rocks uf

the Ciallatin séries différent iate^l. it was prohahly chara<-terized by relatively

low potash and ahout two and a half tiîties as nmch .soda, with uhout as much
salie lime; that is, tlie molécules of alkalie fddspars, alhite and orthochise,

were twice as numerous as those of linie-feldspar. anorthite.

In Fig. 2 the niagnesia, iron oxide and lime in the analyzed roeks of
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are „ f.g 1, Th. I,m,- ,r„„ „ „.,Iu,t,I t« fcrrou. ,„ul ,ul,l,d l„ ,|,at ,I,.„t-mm«l a, fcrrou, ,„ ,|„. analys,.,. ïh,. .„„„ li,,,. i» ,!.,« n hy ,1,.. „„„vr ,1, ,
1Ime. from „ ha, h,,,, ,h,,h„.„.,| ,h,. h„„. ,.„l,.ula,.„l „, ,.„,.Ti„K ,r ,», •

anor,..,,.., an, ,h,. r..»i.h„.. „r f,.
, i, ,,,,1,,., ,. ,h, W "

Z'
j

n.. Ihc ,l,m.r,.„„a„,,„ „f th. ,„„„,„a «i.h r.,,»,., ,„ ,h,.,,. ,.„„„i,u,.,>,,
.» .non. |,r„n„unn.,l than f„r tl„. ahnnhm an,l alkali,.. Th,.v ,iin n "h

» lin.. Th,. met variahh. .„n.stitu,.nt nK.hrularly is '.nagncsia. I.i.n. i»hlgh..r than in.n ux.dc ami magncia in n,„st „f tl„..s,. n.rks. a,ul is „,arlva» liigl, as th.. niaxima „f ,n,.Kn,.»ia in fivo ,.„ti,.,.al,l,. in,«tan,-,.s Th..™...».s of th.. t„tal lin,,. „v,.r th,. total ir„„ i.. pr„„„u„,.,.,l, „„„,,,,,,
tho fenn. I,„,e ,. n,u,.h l,.s, than th.- „,aK,„.sia, is wanting in n.os, of thé

a^ni total ,ron but tl„. .narinm an,l „,inin,a of ,h,. .«„ „r,. n„t ,.oin,.ti,.nt
th. ^ary ,n<h.p..„,l,.ntly „f ..a.h oth,.r to a ,.„„si,l..r„hl,. ...t,.,,.. A larg^part 01 th.. I,m,. m ..a,.h r.„.k i» sali,., that is, it ,.nt,.rs f,.|,l.spar n, ,.uk.s

ro,.l<s ,';["h'""4|"'
"'Ï""''' '"''" ""'' "'""""" '" "" ""^'i"' "'"1 '•'""»'«

voit, , IT'', r'""''
'"'"'""" "'"

' ''•'""'"" "'''"'" ""'1 "'Orh, oht,.. of
,
„. plateau hetwoen the Ahsaroka an,l ( lallatin ra.,K,.s ar,. sho« nn tlK. .!. .Most of th.. r.„.ks fron, tl„. ,U,saroka ran^,. that hav,. l,„.n an-abz, I „,.re ..rupt,.,l ,n ..arlv Tertiary ,in„.s. p„,l,al,ly th,. Ko,.,.,,,,, an,l arcnearly ,.ont,.,nporan,.ous with thos.. of ,h,. (lallatin ra,,».. Th,. rhvolit.s

w..r,. ,.rupt,.,l .n i„„. T,.rtiary tin,,.. Th,. range of sili,.a is son„.«.ha gr™than ,n he s..r,..s ron, th,. (lallatin rang,., tl„. rhy„lit,.s r,.a,.hin« 77I5 ,x.
...n

,
.....l t,„. I„..salt.s 47.17 p..r ,.ent.. l,„t th.. „pp,.r li„,i, of „,.. „eks fron>

< ran,la!l voleano is 71.(iO p,.r ,.,.„t.. i„ a granitie aplit,.. Th.. hasaltsTas.o,.,a e. w,th .he gahhro of ,he Cran.lall vol.-ano. a„,l ar,. ,.arly TertiaThe hst of th.. ri,..ks analyz,.,! is as follows:
.riiarj.

w

r.lw^; SiOj. rhyolite. W.40'
75.S0 rti,volite.

'

73.i-ill lithoiilite. 04.40
7,i.:i4 rhyolit,..

7.1.1» . rhyolite. 04.23
74.70 oi'si, liait. «3.117
72..-).( .

olisitiiaii.
(i3.7li

71.8.i .

rli,\-oliti.. 03.42
71. (Ml • aplit,..

7(1.1(2 rliyolit,.. (i3.07
70.24 ' miea-ilaeit,.- 01 ..-)0

porphyry. (il. 4.1

t)().(i4 .sy(.nite-porpIiyr,v. 01.10
64.(il '

h.irnl)len.le-nii,.a-

an.lesite.

Si(>2, aufîite-sycnit»'-

porphyry.

(iuartz-micu-<liuriti'-

IHjrphyrv.

granit('-pori)liyry.

<ninrtz-niica-<lioritt'.

" «lioritr.

" fpmrtz-dioritc-

porpliyry.

rjuartz-syi-nitc.

hornl)l('H(ie-anc]('sit('.

pyroxciu'-aiulcsitc.

liomblendo-niit-a-

andcsitc-porphyry.
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m.\-y': SiO;^ h<iriil>lcndc-tiu«it<' 5:i..Vi'

,

S:Oj inii'u-RHlihro-

aeuh'sit»'. [Mirphyry.

m.m (linrit<'-p<irpiiyry. .j;i.57 Ki^hhrci.

rt7.M iiiiKitc-iindt'Nitc- 52.47 truchytc-amIi'Milc.

IM)ri)hyry. Ô2.:i7 Imwall.

r>7.'2V, iliiiritic fiicifM c.f 52.18 (liahaKc.

Kitl'liro. 52.(Ht haHult.

rù:.i2 tii(prizni)iti<, 51.81 Kal»l>r.)-,-"rpliyry.

50.47 liyroxci -iiiulrsitc. 51. 70 Iiiisalt

.V).2I iirtlic)cliis«'-Kiil)l)n>- 51.70 lia.salr.

iliiiritf. 5().<t!) nimptiinitc (?).

'm.u:{ ortiiocliisr-Riililiro- 50.72 Iinniblriidr-pyroxenc

(liorilc. iitulcsiti'.

5:1.811 luisiilt n^tins. 47.17 Itasalt,

5;i.75 luisait.

CtimpaririK l'iK^- -î iukI l. it a* m'Ph that thc Alwaroka st-rics cif roi-kw i»

riclicr in pntash tlian llir (iallutin scrâ-f». while smia is ncurly thc saine in

l)oth séries. Tlie total alkalies are clistinetlv lii^lier in the Alisaroka serii'S.

The aluniinu is aliout the sanie in ln)th. within the ran^e oî tlie shorfer séries,

Imt a Hdtiei'iilile ilecrease neeur.-* in the roek;' witli more than 70 per cent,

of siliea. l'nmonnced variations in ahnnina ami alkalies uinonR rocks witli

nearly the .saine siliea eorrespontls to tlifferentiations with respeet to fehl-

spathie uiul ferro-niannesian, or nmfie, euinpoumls. Fi». :i shnws that tho

HM-ks of the Ahsaroku ruiiRe, thou^h .su nnieh like those of tlie (iallatih as to

reeeive the saine lumus, are tinantitatively différent froin tiiein in havinR

rehitively mon' (>rthoelu.>ie molécules anil somewhat less unortlnte inoleenlcs.

VÏK- 4 shows the eorrespondinR variutictns in lime, niannesia and iron

oxide. imd also in femie lime. In rocks wiih fnnn 54 tn 04 per cent, of siliea

the.M' eonstitnents are slijflitly lower than in correspimilintï roeks in tiie (îal-

hitin séries. Tlie lin;e and mannesia an- mueh alike in tlie Alisaroka rocks.

th( niHgnesia l)eins more vjirialile. aiul heliig notieeulily lower than the Itmo

in the more siliceons rocks. The femie lime is ItiKhly vuriahie and is siniilur

to that in the (lallatin séries. The hislily difîerentiated condition of tlie

rocks with from 50 tn 54 per cent- of siliea, aiicl of those with from (i2 to (iô

per i-ent. is noticealile. and corresponds to reciprocal variations in alumina

and alkalies.

Vrinn tiie l'orenoinB; diajrranis hâve lieen omitted those excejitional rocks

that hâve Keen calh-*! Iianakites. shoslitmites and ahsarokites. and several

other idiied rocks. Tliey are a.ss(M'iated with the early Tertiary lavas and

with soine that are pr<)l)al)ly niiddle Tertiary. They nrv in part lava flr»ws.

in part dikes. and in two instances they are sills in the (lallatin inonntains.

and in one instance a flow near the ba.se of the breecias of Sepnlchre niountain.

The variations in their constituents are sliown in Fins. 5 and (i. and tln' list

of analyzed roeks is a.'^ foliow>;
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.17.7:1

11.II7

.M.HIi

.V1.7I

.'.a

." .Hli

)2.:):)

")2.1l

W.KI

nliiNsy triu-liytc, 5I.N2' SiO^, liHTUikitr.

Sinixct |Miik. r.i.-:. slnwiKiniri*.

(|uartz-)mnakili>. 51.7)i ulHarokilc,
hintitc-trm-hytt'. Dikc r.i.iw alwunikiti'.

iiiniiritiiiri. :.i.-.(i Ifunti-iih^iirnkiti'.

(|Uiirtz-l>atiakit<'. ôl.Hi Iiiiriiikitr,

sliiwlicmit»'. r.i.17 auKitt'-(iriilf>itf. lHkv
»ho»hoiiitc.

rriiiiiritiiiri.

nlivinc-fri'i' sIkwIhui- ">(».:(ii Hii«it.-rirli luwrr [mif-

iXv. tion (if ilitTiTcn-

rtiiru-Kul>l>ro.
tiiitnl sitl iii Kl(><-

slidshoriitf.
trir [Irak.

liMicilc-liutuikil»', :»().;>'.» jjulilirn-iHirpliyry.

j-linsliimilc. Dvvr i-n-ck.

Iiaiiakitc. r>o.n() >l;nsiiimiti'.

Ifuritf '?)-shosli()iiitr. 4!l.7t al»Mtrokitc.

Iiamtkitc. 48.!)'» ahsurokiti'.

liitsalt. 4H.7;i kfTsaiitili' sill, HÎK-
aufEili'-aiHicsid' •

li'iDi pass. (iallu-
porphyry. iipiMT tilt iiiouDtairiM.

IKtrtiuri nf ilitTiT- 4H.;i(i ahsurokitc.
cntiatcH i^ill in 47.:t2 'uritr-ulisiirokitc.

KlMtric pt-ak. 47.2s If'iiciii.-jil.sarokitr.

Ilic niiiKc iri silii-u i, tiic »iiinc u» ihat (if thc curTurKmcr roi'k» of «lie
Alisaroku runi;,., I>i,t tl.i. iilkulii's uri. m.tal.ly liiltliiT tliil.i in tlio i.tlipr rocks
iif lliis rfKH>n. ami tlii' iHitusli is iiiui'li liiulicr in pmiw.rticm lo th|. aoila.
Tlicrc is a ,l,.,-i,lc,i (l,.iTva.»f in «inniina in tl„. !,»» »ili,i.„ns niik». Lime]
Maitiicsla an,l in>i. o.xi,!,. „r,. \,m,r li.an in ro,k» ,if tlii. ALsanika and (iullutinsmo witii ciirrcspcinilinK anicmnt.-. cif siiicu, rsiKTiallv in (li„si. «illi nicire
tlian .-.4 ]»T iTnt. Tl.c liiRliiv (liffimitialcl i,liti'..n „f tli,. ri.rks «ilh
Icss tlian .-.4 ixt mn. nf silin, ia sliown in tlic diaBrani. Tii.is,. «itl, liigh
niaKiiisia an.l finiii' lime ari. nioatlv al>»arnkiti.s. It i» intiTostiiiK Ici note
tliat n„- (lilTcrcntiatid »ill in I-:i,.,.|rir pcak l.iliinisa in tliis serii^s, Tlic lower
pciliun c.f tl.ia sill is ricl. in auKitc pliini.crysla an.l lias a .-iK.nii.al lurniiosi-
li..n snnilar t., thaï ..f sian.. al.samkitis. «iiil,. tl„. MppiT p„rli„n lias thc
rhcniK'al cinipcisitiiin iit siinii. Iiaiiakitca. Hcm-o tiiis sill shiiws lia. ilifTiT-
cntiatiiin in plaiv cif a niagina intii varictivs of rocks sirnilar to ll.iw ocinrr-
iiiK as siparati- lavas in olhcr parts of thc rceion.

Tlic slialy of thc rocks of tlic Vcllowstonc Xatioiail Park rcRioii shows
that froni tnaRmas ,haractcrizc,l hy limc-soila fcl,l»|>ars in iiiost instances,
lint nlMc-h (hlTcr sona-what in thc western and castcrn dislri,-|s in thc re-
lative aniounts of potash aial soda, of total alkalic^s. and of calcic feliispars,
there havc liccn differciitiatcd, at différent finies and in varions places, siil^^
ordinal., amoinits of inaKinas rclativ,.|y ri.hcr in alkalies ami stronRer in
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potur-li. Tlu'w vurirticn an- tiiiwlly !.ulMili(ir. Imt un- in mohh- iiiftiiruTw

intcriiH'iliHtc in wiliiity. In thc Icu^t siliniPUH varirticu. Ininr«- apjji'uru liinunB

tlic iiiiiHTuI conutitui-nt»*, uiid in wvitiiI nthcn* iti* pris^tic-c hait Lctii f.ij»-

pt'cti'il, Imt hait lui! \nv\i arfiiulh' (h-tcriniiud.

Fiu. 3.—Moleciihir iimiinrtùmrt of ulknlicM uml iiluiiiiiin in inDr-ous rockîi of

thr Ahstimka rung.v, Yrilowatonc Nalioiml Park.

Aliout SO miles nnrth of this rcuicn, in thc Cruzy nunintains, Mcmdma,
thcre is a M-riew of intrusivp rork» timt occur in u large «tui-k surroumied by
innumorable sills and dikes, and fewer out-lyinK sill?*, dikes and turnall

laceoliths. The (h.strict ha.s hei-n studied in great détail by Profe-ssur J. E.
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WiiLrr.' anil to wim.- t-xtriu l.y Mr. W. H. \V»:kii hihI (lie writcr cif tliirt

I>ap*T. The r<«'kK i.f tlic ftnrk h»- «lioritr» with jtruniti-, KuliUrn lutd «onir

picrili-; thr xilU uiiil ilikf-i iinniiiliatrly -tirmumliiiK tlif «tin-k rniwi»! of

ct.rn-Hjjim.ling |M>rpJi.vrirf., whilc tl utI.viiiK IhhIii-s un- t:i.,;imitc«. ï.>.riiti>.

Fio. 4,—Moloculnr proportionB of ina(mfniu, lime iind iron oxidc in i)cnc'nii.'<

ntcK>? of Ur Absarokn range, YelIowMtonf Nafînnul Piirk.

and shoiikiditis, fonncrly lalled theralites. Tlie clu-niical ((«niMisitioii of

Ihc ddininant rocks is duM-iy similiir to tliat of tlu- domimint rocks of tlic

Al)sarnka range, but tlu' wubordinatc rocks in tlic outlyinp: l'odics arc ridicr

' WoLFF, J. E., and Tarm, R., Bull. Mue. Comp. Zool,, Vol. XVI. No. t2, 1W«.
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.(mr.,.., r,....l l,v I„„..«hU t,.|,Un.p. .«iK.nlin.,., «,,„„„„. „, ,„„„ \'^^,

• ' ' = ™ » • < i «0 » t < s » i
•

i i s <fflo,

"'"' "'^ •*'; "'^" l'";]-'"'m. „f „lk„li,.. ,„„l „|,„ „ i„ |,„„,i,i„,. ,1,,^
.l,.„„l,.s a,„l »l,.„r..ki„,, V,.|l.,w«„„,. X„li„,„,l l.„rk.

i" MM,-s Imt i„ ,hh i„„ah,.,. „itl, still U^W-r s,„la ,l,a,i ,»,ta.|. ,„„l vi,.|,l-
..« tM,.,„.,t,.., ,„.„l„.ii„.- ,H„. .-y,.„i„.«, „,„! sl„„,ki„i„.s

Mill liirM.T „„rtl,. i„ l|„. lliKl,w,KKl „„,i H,,,r,ww n„m„l„i,.s ,l„.r,. are

Bull. 1>:17, I!t(l.-,
'"" -*^"i, I HM, |i. l, l >. (.n.logi.-alSiirvrv
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liy viTy hJKli ulkjilii'.. lui.l «|»..iiillv hiuli |«iiu«li. Tlii. ilicniiiul mriullorM
uf ihi> «•rii'» iif ri«k» un> mIkiwii in Ki»». 7 ami H. ami ihr U>t of ri«k« !• u
f<>lli>»<;

'i ^'"1 "liT priijHmiims of iiiHKrirMiii. Iiiiii> niwi irnii i)\iili- in hjnmkitfw.
-Iiiwlninito- aiicl nlwiirokiliH. Vt'lliw^tuin. Nutioiml l'urk.

(«.34' Sid, ']iiîirt/-s.vi'iiitc. .i7.4(i' SU), lill«llaitr.

m:n (liuirtz-s.vciiitc- .17.18 tiiiKuuitc- >orplivr\

|iiii|»ti.vry. ô(1.4.'i «iiliilitc-s t'iiiti'.

,'>il.24 truch.v-anilcsitc. .•).i.23 (tautcitr.

.iS(l4 litiKUaitf-iiorpliyr.v. r,-2.H\ IllOtUdllitl

."i7.40 tiiiKuuiti'-pMrptivry. .)2.U.-) s.vi'ilitf.



51.04';

SI.»,-)

51.75

51.IK)

511. 1

1

SDMI

Sil
Ij, »yiniti'-|«irphyr)-.

pscmlolfucitt'-

Koduiitt'-tinKuûitc.

fcrKU«iti'.

inunzonttt'.

.\VCllit('.

sliorikirijti'.

inDi.\(i«.

4>).5!)'; fiDj. Icuiitc-wlionkinilc.

47.98
l('Ut'itc-I)a.'*alt.

47.8« " wlionkinite.

47.82 analcitc-ljusult

48.51 Icucititc.

4«.(Ki missourit<'.

40.04 niiru-basult (cttscad-

OKf).

l-.« r.-.Mi,l,.,.„|„ |,,„|„,r,i„„ „, „n„||,., „„
- ' - - ^"

l>N. -MmIIIU

...«anc™ an,l ,.x„.,,l ,t ,„ sov,.ral ro.-k». A .•n.npari.son „f Fig. 7, witl, Figs.

ite.s,

oth(

8h0£

are

mag
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rocK» in tli,. IIiKlmood and Buaninw moumains, Monlana.

ites, slioshoiiitos and alwurokitos in tlit relation cif t}„. „ll-„li t
othor, but the potash i, not »o ,,i„. a» th^rUa ï 1 "'

^l'IdtT;

mL '•
.

"'"
'*'"' "'''"""* •'><•''» "f »his séries. The linie.nag„e«,a an,l ,r„n oxuie in the rock» of ,he High,v„o,l and Bearpaw moût
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tains havc u very siniilur raiijïc t» lliat <»f thèse constituents in thehanakite-

slioslionite-alwurukite wries, exeept fur eertain pronounced cases of ditïer-

entiation with verj' low lime, wliich liave produced tinguaites and syenitt's.

and for flie facl tliat tlie fmiic lime is nearly equal to the total lime in niust

instances and is ctiuul U> it in u few rocks.

« I : TO s 8 4 : ro B I .; tSiO,

Fut. 9 — Molccularproportionsi in nlktilii-sniid alnr ina in lnviis of thr La
HhiLslîi diMlrict, Califiirnia.

From ttip foregoing considcTations it is evidcTit tliat tlie oi'currencc of

t^uhordinate amount^ of rocks lliat are sonicwhat riclier in alkalies than tlic

normal varietiew of the seriew in whidi they helong is to l>e interpreted as an

instance of spécial différent Mition dépendent on spécial conditions attendant

acte

or a
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rock, „,ay „< „„i,. „„„„„,„,,. „„,„. Mo.,,;..;!',;:^'!::;:;;:::!-':;:::!

"f Ih» ljL«.„,ShMa di.trii.|, C„lif„r„ia.
in hs
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ImmIiiw <.f liiva intruilcii witliin tlic lithosphère inav («• iiiorc liinlily differ-

flitLtcil tliiin (.thiT hothes thiit niu-hrd tlie surface ami wen- extriuk-il. Kx-

aiiiiih'H of siich différences are (n hc ftniiul in tlie séries uf infriisivc rocks in

the Sierra N'evaila ranne aiul in the extrtb*ive hivus <»f Lassen iH-ak uiid

Mount Shasta and vieiiiit\ in Califurnia.

84î»«»42»»6<2 >^''*i

l'ir;. Il— Moloriilar proportions of alkiilies and alumînu in inirusivr rocks

nf tlie Siorra Xevada, Califomia.

Tlie luvas of the Lassen-Shasta district liave iH'eti studied l)y Mr. ,1. S.

Ilii.i.KH ' and are rhyolite-i, (hteites, varions an<U'sites, quart z-lmsa!ts aud

1 I)n,l.KW. J. a., r. S. G.'(>lnKi'-i»l Hurvov, Hnll. 79; Bull. ir»0, in pari; and llull. 419,

1). l.H-t; alwi Am. Jour. Sri.. Hrd St.. Vol. XÏXIII, 1887, p. 49.
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74.U.5' ; SiOj, rliyolitc.

74.«) •
rhyolid..

'4.24 * rylinlitc.

liK.œ' i SiO;. ilaoitp.

liK.aO •
,lac-itc.

I«.l» •• cim-it.-.

ni

F.fi. 12.-Molcculnr proporlions of innRnc»!,,, lime nnd ipon oside in i„lra,ivc
rocks of thp Sierra NVvuda, Cjilifoniia.

r:i.(i2' ; SiOj, rlivolito.

7-'.4() " rliyolile.

(iU.ôl " (larite.

6S.72 dacitp.

68.12'; .Sidj, iiy|)(T.«thenc-aiuiosito.

67.80 " liomMendc-andcsite.
04.48 " Iinrnlilcmlc-andoaite.

84.52 li.vpcrsthcnf'-andcsite.
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63.81% SiO, daritp? 56.70<'( SiO,. quarts-baaait.

63.47 " hyp*'rj*t lione-andesitf

.

56.51 ((uartz-basalt.

63.03 " hypersthene-anciesite. 56.18 " quartz-basalt.

62.44 pyroxpne-and«'»iU*. 55.53 " liypersthene-andesitp

61.98 " pyroxcm'-andewte. 55.20 liypprBthene-andeMtP

61.17 ' hyp^TKthem'-andenite. .55.08 " tHrretion in dacite.

60.93 hornblfniif-andeHÎte. .'54.56 " quartz-ba«a!t.

60.04 hornblcndc-andcsite. 53.85 " secrption in hyper
59.84 liyp<THthpne-andrwte. Kthrnr-andeflite.

58.08 " hypt'rat lu'ne-andeHitc

.

52.95 Iianalt.

57.59 " quart z-hasalt. 52.63 basait.

57.25 • quart z-bafiait. 50.89 basait.

57.11 ' hypprsthene-andesite. 47.93 basait.

67.04 " set-retion in hyper-

st hene-andesite.

44.77 " hornblcndp-basalt.

In Fig. 9 are ohown the variations in potoHh, Hoda and atumina in the

LaitBen-Hhatita iiorics, and in Fig. 10 the variations in lime, magnesia and
iron oxide of the sanie séries. The eontrast between Fig. 9 and the corre§-

ponding Fig8. 1 and 3. of the Yellowstone National Park séries is striking.

The Lasscn séries is very l«w in potash. and is lower in soda and the total

alkalies than the Yellowstone Park rocks, whereas the alumina averages a

Utile higher. That is, the proportion of anorthite molécules to albjte and

orthoclase molécules is greater than in the Yellowstone National Park rocks;

and though the rocks of the two régions are named aiike, the chemical dis-

tinctions iH'tween the two séries is pronounced. Fig. 10 shows an equally

characteristic différence in the proportions of the lime, niagnesia and iron

oxide. Total lime is noticeably greater than niagnesia in nu'ks with more
than 58 per cent, of silica, and in half of the less sîliceous rocks analyzed the

iron oxi<lt' and niagnesia are markedly variable, especially in the less siliceous

rocks. Tlie iron oxide is noticeably lower than the magnesia, and the femic

lime is strong.

The intrusive rocks in the Sierra Nevada hâve been de.scribed by Pro-

fessor W. LiNotiHEN* and Mr. H. W. Turnek.^ The variations in their

chemical constituents are shown in Figs. 11 and 12. The highly differ-

entiated character of this rock séries is indicated by the marked différences

in the amounts of potash and soda in rocks with nearly the same silita, in

the marked changea in the total alkalies, and in the irregularities in the

alumina, lime and other constituent^. A llst of the analvzed rocks follows:

1 LiNDOREN, W., U. S. GcoloRieiil Survpy, Fourtpenth Annual Report, 1894, p. 284;
Seventppnth .\nnual Report, 1S96. pt. 2. p. 1; Am. Jour. Sri.. 4th Ser., Vol. 111, 1897,

p. 306,

îTcKNER, H. w., r, S. tlMtlnforal Murvcy, Fourtwnth .Vnnual Ucjwrf, 1S94, p. 437;

Seventeenth Anmml Rciwrt. 18S6, pt. 1, p. .521; Jour, C.eol., Vol. IX, 1901, p. 507.
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78.50<;

77.68

7B.S2

7«.2e

7B.03

76.00

7S.97

74.32

74.21

73.18

73.00

72.77

72.48

71.88

71.48

71.08

70.75

70.43

70.36

69.66

68.65

67.53

67.45

67.33 '

66.83 '

66.65 •

66.28

65.54

64.67

î^iOj, granitt-p<irplijry.

granitit<>.

Rranitc-porphyry.
" Bliukitc.

Kranulito (apiite).

Kranite.

«ranulitc (aplitc).

Kranitp-piirphyry.

soda-granulito

(aplitf).

inirrupegmatitF.
" granité.

" dacitc.

granite-porphyry.

" Mifla-granitc-

porjjliyry.

" nionzonit(>.

" tiiotitc-granitc.

quartz-nionzonitp.

quartz-monzonite.

granodioritr.

' diorite.

hiotiti'-quartz-

monzonite.

s(Hla-syenite-

porphyry.

Rranodioritc.

granodioritc.

' hornblendi'-biotite-

graniti'.

quartz-dioritc-

porphyry.

granodiurite.

grand,.,

graiiddiorite.

quart z-dioritc.

63.85% HiOj granudturjtc.

63.43 " granofliorite.

62.77 " inoluHiun in nionzoD-

itc

62.62 " <iuartz-mioa-diorite.

61.28 " augite-Hyenite.

60.09 " oaniptoniticdikeroïk.

60.00 " Moda-syenite.

59.68 " grandiorite.

59.48 " granodiorite.

58.09 " quarti-mica-dioritc.

58.05 " diorite.

57.87 " diorite.

57.80 "
quartz-pyroxene-

diorite.

57.26 "
quartz-niica-diorite.

55.87 *'
gahhro.

55.86 "
diorite.

55.40 "
gabbro.

55.18 "
diorit?-porphyr>-.

54.64 '
quartz-diurite.

53.46 '
diorite.

53.25 "
diabaoe.

53.19 "
diabase.

52.55 "
quartz-hornblende-

diorite.

52.06 "
diabase.

51.32 "
diaba»4e.

51.07 "
uralitenliorite.

51.01 "
diabaxe.

48.04 "
ampliiboic-p.vroxen-

itc (perknite).

47.49 "
gabbro.

47.27 "
amphibole-gabbro.

43.41 "
olivine-gabbro.

43.17 "
amphibole-picrite.

A gênerai resembhii.re between the proportions of eonstituents in thie
s..rie.s „f ro,to and th.,-,. in the roek» of the Laswn-Shasta distriet m apparent
at a glanée, but the , -sential identity of the parent magmas from which each
«rie» .llfferentlateil is demonstrated by redtleing the highiy irregular linesm l,.gs. II ami 12, to average lines and plotting the points «o found in tl e
dlagrams of the less differentiated séries from the Lassen-Whasta district
Tins bas been done in Fig». 9 ami 10. In this way it i» seen that the lines
for the total ami .everal alkalies in each séries are nearly coineident, while
tho». for the alumma are nearly so in the ,„„n. siliceous half of the Iwu séries



228 jnHKPfl p. IDDINCH.

but (lilTiT ronHÎiirruItly in tlic miiwilicir t-mi, wIhtc tluTi* un- few unal.vwM*

and wlitTi' llicrt' nrc wvcral extri-iiicly fcmic liiffcrcritiutps in tin- iniruwive

wfii'î*. as irt sjiown in Fi^. 12. The corri'jtjMmdi'ncc lietwwn tlic uvcraKc

linic. nii)Ki)<'^ia aiul imn oxi<le in thc Sierra Nevada itcrics and tlu* MUine

coti.'^titiu'iits in the LasKen-Shusta xerleM in cIcimp in ail but tlic Hubsilicic <>nd

of the tu'o M'ries. in whicli the few intriwive roeks analyzed are mtieh rieher

in thèse c-un.stitui'nts tliuii are the bunaltM of the I^wten-Shaftta district.

Kntrn thèse t lieniicui siniilarith';* it niay he eoneluded that the twn Meries

i)f nieks vvere lierived hy pnu'eM«*'H of «hffiTeiitiation fnini niaKuia.'^ havlnn

strniin eheinical resenildaneeï*. that is. they ap|H'ur to he immiuKiiiutie, {kw-

8i)))y ('(iriiaKHiatic. Fiirthenitore. it ap|M<arM thut the Im'aH hitruih-d in lutc

Cretai'eous timcs in the Sierra Nevada were nmre higlily differentïated thun

thiwe eruiited in late Tertiary tiniew in the I.assen-Shaf»ta district, especially

with resipect to the sejjaration of soda and jwjtash In the more silieeous in-

trusive rocks, and ni the itniductitm of hislily femie rocks in the suhsiheic

eiul 4)f the séries.

Tlie iM'arinjî of thèse relatinnships and eontra^tin up«n thc protfh'in oi

I>etroKraphieaI provinces is ohviou.-*. They show that (luantitatlve and

characteristic ditTerences niay exiwt hetween thc rock .-séries of renions whosu

rocks niay ln-ar like naines aecordinff to custonmry niineraluRical definition.s;

aiso that tliere may he nradationul variations or différences hetween the

rock séries of neiglihourinn (Hstrlets or régions, a condition w4iich Pihs.hon

has ealk'd a "rejïional progression of types." Moreciver. in nome instances

snmll uinouiits of magma may he différent iated which niay crystullize iiito

rocks containing k'ueiti-, nephelit4>, or sodalite, and ttiese sulmrdinate lavai*

in one (iistrict niay re.'^emhle clo.-*cIy the i)rei>ondcrant lavas in unother,

Finally. it is évident that tliere ninst hc niany varieties of parent magmas
in varions parts of tlie earth. and not merely two distinct kinds. as freijnently

intiniated in diseussioas of petrograpliieal provinces. It should 1h' tlie

ohject of petrograpliieal rescarch to diseover as nearly a--* possible thc chcmical

comïjosition of the rock séries in ail regum;; investigated.
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\\

IIENHY a WASIIIXCTO.V,

( arncgic Grophyaical I.sborulory, Washington, U.SA.

iNTimnii-noN.

In thc uutuiim uf 19(1,5 I had th.. <,p,H.rluni(y to stllcl- 11,,, voli-nii,».,
ami ,gm.ous rufks of Sanlinia for tl„. Cari.i.gk. Ii„titutioi,'„f «««Inngto,,'
t 18 not t ,< ,,r,.8™t purp,».. tu .Icscril.,. tl,..«,. prtroKrui.l.icaUy und in .Irtail'
(ivhid, will l„. ,i,„u. in u «,.ri,.» of papiTs now in préparation), la,t to .tatc
iriefly 8omt. of tl,«r wnoral ,K.trologii-al featurc» and rflation»liip„, «ith tl.e
iKurinn of thrao on rortain pliaRcs of niauniatif diffcrcntiation. Analvs,..,
«lected front niaiiy airrady niail,. I,y m,, are giv.n l„ »l,ow tlie elieiiHeal
composition of soine of tlie nior,. iniportont and lypieal rocks.

The wneous ruclis of Sardinia, first niade kiicmn to us in 1807 l)v tlie
cla«,ic and monumental work of Dk I.a Mabmoha, Imve In-en studicl rec^^ntlv
by Hkbtolio, Dannexbebo, Skiiba. Dki.bat, and Milluskiitch.

THE THBEE CYCLES.

Through thc work of thèse geologists, confirnied l.v my o™ observations
it appear» to hc clear tliat the Cenozoic voleaiUH-s of Sardinia In^long to at
least three volcamc cycles, to u.se the terni introduceil by (ïeikie, dem.ting
récurrent piTioda in the histor)- of a volcano, in which the progressivelv
Changing composition of the lava» repeat.s itsclf more or less perfectly and
completely. It is also évident tliat ail thèse lavas are rclatwl and are eoniag-
mallc, that is, derived from tlie sanie gemmai "magma basin," assumedlv
by processes of differcntiation.

ïhe first cycle consist» of extcnsive llows which covcr a large part of
northwestem Sarilinia The earliest uf Ihcsc are of rhyoUte, and are
mterealated Wlth rhyolitic tuffs and Tertiar,- (Oligocène?) maria. Thèse
shcets are very extcnsive, ô to 1,5 mètres thick, and for the most part dip
gently to the northwest. A typical analysis is shown in A of the table on
page 231.

Thèse rhyolites are overlain unconfomiably by thinner, horizontal
sheets of so-callcd "sheet basalts," which are apparently also of Tertiary
âge Thèse so-called "basalts" vary very mucli in cliaraetcr, and are in
reabty dacites, traehytes, latites, andésites, and fcldspar-basato, a niark^
characteristic of the last two being the common présence of hypersthene
(Analyses B, C, D.)

229
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The Mquence of thèse flows u given hy Deprat, »nd ponfinncd hy my
own obtervatiima is; (1) rhyolites; (2) tracliytea, andmitPK, and latitPH;

(3) baialU. M«*r<t, if not ait, of thoH' fluwti appear tu havp iiwurd frum

fiHure eruptiunif. This i§ cortainly tni<' uf tho earlier ones, thoufth Dkfrat
thinlu that sumc of thc haaalti are coimected with huge volcamc cuiuw. My
obeervatiom were not cxtfmnîvu pnough to décide this point Imt, ho far iw

thcy went. wph' ailvt'nte to this vIew.

Tlie KCfDnd ryrk> is that of thc two la^ie volcanoes of Monte Ferru and
Monte Arri, botli of whirh are near the rentre of the weatem coast. Tlie

fonner has («een xtiidied Ity Doklter, Dannenbeho, and Ueprat, but Arri

tteeinH to liave Iwen undoflcribed since the time of De La Mahmura. The
âge of tlipoe volcati'M-s is Mumewhat unrertain, but later than thc flow« juftt

Hpoken of. They probably t>e(ian in late or po«t-Miocene time and ron-

tinuetl well into tlic l'hoccne or even into the Quaternar>'. There i« reuM>n

for believing tliat Arri in soiuewhat tlie older of the two, thuugh their eruptiorw

niay well huve Ihtii oontfinporancouH in part.

Both volcanm'M are of the sanie, donial type. Arci, whosc lavas rover

an area of rtonie .VN) square kiloinetre», furnicil fimt a dôme aUtut 800 iiietn>i«

high, built up of slieets of rhyohte (Anulysis E) and obsidian. The cuniiwsi-

tion uf thcse ia niuch like that of coniendite. Thrse were fulluwetl by tracli-

ytes (F), andésite! (CJ), and probably plionolites, the exact ordcr of thèse U'ing

as yet unknown. The sub-cycle clofMHl with thc éruption uf exteiwive tlows

of basait (H).

8imilarly, Monte Ferru, (with an area of ttome 700 square kilomètres)

began with trachytes (I), followed by phonolltes (.1), whieh built up a donic

about 1,000 metreci high. Sonie of the uugitir trucliyten eontuin a little

8)da-lime feldspar, as doc?* the oue wh(we analynis is given, but the niajority

carry no plagioclase and inuch n^senible the plionolites, which eontuin aUml
10 per cent, of nephelite and u little œgirite. Thèse werc followed by siiiuU

outiwurinRs of a tracliydoleritic lava After a pause enurmouH iiuantitie»

of feldspar-basalt were pourcd out, wlùch cdvered the tracliytic dôme and
extended far over the surn)untllng countr>-. The cycles and volcanio activity

closed with the éjection of very small flows of a ao-calletl leucite-basanite.'

(Analysis L).

Tlic third and luat period is that of the «mail, récent scoria cônes and their

flows of tlie districta of Ixigoduro and Ozîcri, which De La Marmora well

called the Sardinian Auvergne. Thèse are generally verj' fresh and well

preser\*ed, and are evidently of very récent geological âge, though they ante-

(late human occupation, as sonie of the prehistoric buildings called nuraghe

are built on thèse flows. Thèse lavas are unifonnly feldapar basait, some
with and some without olivine, and of rather unifonn chemical composition,

(M, N, 0, P), though there are also met with small amounta of "leucite-

basalt" similar to those of Ferm. No definite séquence haa, as yet, In-en

made out among theni.

I Three analyses of thèse rocks show that the leucite-likc minerai ia aodic and is

probably analcite. They are at présent being studied.
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111»! ui:n»;i<al hki.aiii

Sixtri'ii iif tV.v iimtl.VïTh* iiimlt' l'y iiir an- «iviri iti tl-»- iiihlr iuiinx«'l.

Tuki'R a" a wliolr ilu! nw-kK and tin- MViral <iiii?.titiii-iit» vury Hiihiii vtry

«iilt- liiiiit*, il U'iiiK criirrcly iHTr^-iary hiTc tn ptiint ihi'w fi'itliiri'> nul. Mut,

urruliK«<l ns tln-y an' ai-t'nnliiiK tn tlit- volraiiii- cyi'lcH aiiil thi'ir M'((iitiiri-,

lïiry oITiT j*iiiiif |Miintw ni' iiitiri'ï-t.

It if*, in tlif tir^t plmt-, cli'arly riinnifi'!>'t tliul llirri- in a wiiiiiiirr wliirli i'-

(lim-oiitiiiiinuti Imt riTurn-rit, mid tliat tin* fUftfn-'iv»' ryi'lrw «Imw ili'tiiirt

Hiiiiilaritit'x m wvll liM u rimrkiii iirntfri-Hftivc rliunnf, Tlii- tir:»! twn. (nr llmt'.

cuuittiiiK Arci ami Kfrru stimratdyj \H%in witli iM-rNulmi*-» tlir t>i Mulir

and Bilicic nu4pii«!*,- and Itcnnu' HmrfN.Hiv<'ly ninn- ft-mlc witli dr(TfHï«iriK

tiilicilij aiitl uith cmifoniitaiit variations in \\\v ntlii-r roii^lihitrnls. 'lln-y

i-ml in t-ach caw with extensivc Huwh of um'ist' or cuiiiptonuHi', tliat i^* alnin>t

wliully Kalfi-niii- and nf i)ui(i' unirnmi roruivinitinn.

If in, furtlicriiinri', notirraldc tliat llirn- ïs un appannl prn((rcf-.-ivr

decrt-atH' in ditTcrcntiatiim. whicli iî* niarkrd in Iwn \va>«. Tln' cycles s\\u\\.

on tlif whoh-, a pniRn'MJ'ivc narmwinn of llic liinilM iK-twci-n \\w lAtrcinrs ni

tlir M'Vfral <-nrit|Mini'iit: . Tliix \» inost fthviniis in tlif silica. lait ixaiiiiriatinn

will f-lmw it tu ht.' tmc nf m-arly iiH thc compndrntH. Atlmtloii nuiy aUn I r

rallcd tn tlic dccrcusr in iMitasIi rclativcly tn ^Mula an tlir cyclr prnti(ii>.

Otlicr siinilar [Hiints will lu- dijicnsscd lati-r ïti i-nnnct-tinn with a niucli unattr

nuniU'r nf analyws.

Tilt! cycles al»n aliow a prng«'»nivc diinînutïitn in tlic nunil'cr nf mck

types and iiitcniicdiatc lucnild'r», Tlic varicly nf mck» ainonK llic carly

flows is viry %tvi\\, tliat «t Arci l»'sj<. at Kcrru still Icss, mul in tlic la.-*! cyt-lr

thc rncks lire alrrmst unilnrnily hu.-alt.s. Thc first <»f tlicsc fcatiircs iw fairly

eviilcnt froni thc analyscH «ivcn. l'ut thc j*ccund can U-A l>c wccn fmm study

of thc f-iM'citncns and thc additiniud unalyMc»* n(»t «ivin hcn*.

Attention iiiay hc cî«|«Tia'iy callcd to two points in iIicm- rclalinr^

thc clnsinK nf cach cycle and tif tlic ï'ut'fesisiou uf cycles witli fddspar-

liftsalts of thc gênerai cnmiH)Mtinn (»f aiidose (U.'i.;i.4) and catnptnnnse

(Ill..'j.;i.4i ; and the occurreiu-e tn^ethcr, cvcn at thc sanic vnlcann, and iti

coniim-nsiiratc ainounls, nf what wnnhl lie callcd hy snnic petrnlnjïi.-its

alkalic rocks nf thc Atlantic friiM; and sulj-ulkalic rocks of thc Paeilir

trihc.

Adcfiuatc data urc tint at hand for even u tentative discussinn nf thc

averaRc tiiajtinas. since tliere would l>e lu-cded vcry ilctailcil kriowicduc nf

tlic relative volumes as well as maiiy niorc analyses. Hut it niay U- saiti thaï

the avcragc cntn|»ositinn.-t of the successive cyclcu.so far as they can Ik' approxi-

mutcly estiinalcd. scen» to vary very niuch in thc sanic way us does thc st

complète cycle.

THK SKgi'KNCK OF TYPKS.

The nrder in tinic of successive intrusions nr lava flows lias always 1 cen

n suhjcct of dwp interest to petrologists, and lias nivcn ri.sc to nuieh <liscus.sion
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iiii.l 11 InrKi' lil.nitiin-. It i, iimiTiilly a»iilni'<l thiil il i« un.li.l nilh
|ir...

.
-I!. i.f cliir.rinliali..ri. Tlii- -uliiiTl hii« Ihiii MiiniMuriu.l ni.i.| nvviillv

li.v llMlKt.ll In 1,1, vuliuil.lf uiul liinlily .iiKK,.,tiv Iri'uli... //, \„l,m,l
IhMwu .,} lan,„M Hmk'. \\i- loluliiil,.» thui lli,' K'niTuI pIlil.i'X' , i.l

ihlt. r, fniiii II,,, volcanir, iirul ll,»t lli,' v„n Hi. iinitKN-limisci, hiw „f ,|iv,r-
K.rov Inun uii uv.tiik,. irmmnii (.1 ixtririir» Ims 11 viTy ni.lr ii|i|illruliiiii ii,

vxlrii^ivi' rciili». \Vi. h.nr •^vn lliul llii' miiiuti.

fiTi-ril fnirii ûà*. miil iiiitii> nilu-r iii^liiiin-» i>itiilil l>.

«Iiply. ahiiiii «illi iimiiy to wliiili il i« upplii-ulili'.

Nciirly Imiily yiiir- umi IIiiikjiikii iuIIi'iI .iI

llul». Ilir clillirllltii'. altl'IKlill» llii' il<'liTI>Hr,ii|ii,ii

thi'ir iiiliTprrliitinii iti n,-riTliuriiiit( tlii' tri

willi Ihr nnul iiilviiiii'i' in niir kliiinli'iln,
,

''^untiiiiu \f <|iiilr

11 lu Whii-ll il lIlH-'

ilif-

iiipl

11» nmv iiliil. in lliv nw ol' volnuiic riH-k il

«ully. iir ivi'ii urniraliy iipplii'uhli' ai'f|>i<iu

'Iltilin In llii- piiui-il> i>r

il' Ihi- rril'Viillt fiiclH uikI

'liH'i iil iniwt iTiitriM. Kvrri

Il Ih'- iatiif iliftinilr-H ronfnint

linr"ii '» 4M,| fin' ..;n ,,ii\iT-

liii- l.i M ,iii.,,i,liiriK i-iali-
lislint.

Itiiiil a siirvry of tliv lilmiluri', hiiwfvi : (>,„ |,.:,i„ , „|- „ ,,„ rai uppli.a-
tion «imlil sivin lu liul<l «.,,«1. On,' i, ilm, ,|„ „,,,„„ ,.„,„., -,,n.,«liat
wilh llii> wncral ur uv.raw clarniiMl ,'l,ami'l(T ul 11,.- n-iunal rnau, lu II ,
ulliiT. Ilial in II,,' nmil rnajurily uf nm,.,, „nil uppan-nlly MTi'|»vlivr

iiiannmli,- i-liurufliT, IIh' «i|iirm'r cIum-» «ill, i,u™llii-
al

V(il,'iinir cyfli'S fMH'lin ai.", lu II.

uf llll'

(»nllVniii) nii-k». A ri'i-iimni-i

Ki'ncral.

Uni. afliT ail, il n,ay lir ipj,'»li<,niil «la'Il.iT llu' «ciininn' uf |.|h, i«

n'ully uf Ih,' «nal iinpurlani',' UMially iillriliuli'il lu it II» l'Ini'f siunil'i'ui,,-,'

«uul.l s,','.,, l„ 1,,' iliai uf KiviiiK ns 11 ,'lui' lu >vl,('thc'r II,,. dilTi'nntiiliun.
(u-i-ninniK 11 al Ih,' -ripi.inr i» ,l,'p.n,l,'nt „n dilTcrcnliuliun). is a i'ui,l,nuuns
ur .li,s,'„nlinu,«i> proiTs», and «liai m il» ri ncral ruurw. Uni it ni,i,,| I,'
iKirnc in niinil lliat any particular «'(luiiii'i' a» ulwirvwl l,y u» >,,.ulil l'i.pcar
tu lii' li.'pi'iulint larKt'Iy un liri'uniBtanci'» ami ruiulitiiiiM cxtran.uii» i„ tl i'

diarai'ti'r uf II,,' inaKlna ur tu lia' cunr-c uf ,lilT.'r.'nliuliun, suil. a» tli,' m,.,-
luul furin ut tl„. I.yp„ll,,'ti,'al niaionu liasin, thi' puini at «liidi it i« lapiM,!
tl«. aniunnt ciram.'d ulT. Ili,' l'haracti'r an,! ainunnt uf IL,' vulalilc ,,'n..|il„,'„tH
«hU'li , Map,', an,l tla' ,'l,an,','» «hii'l, d.'t.'rniin,' tl.,- cxpu^r,' uf 11,,' ruck» lu
unr uliM'rvaliun.

Tla. ailual pr,«hi,'ls ,if ilim'rinlialiun an,l tl.i'ir ri'lativ.. aniunni» «,ml,l
a«.m lu h,' uf mur,' in,p,.rtan.',' tliaii llair «,',pi,'n,','; alul fur tl,i.s, in praiti-
fully t'vcry ra.»,., inany n,uri. K„,„i analyw» an.l a inuch iiiur.. ili'tailcil knuiv-
ledw uf II,.' r,.|ativ,' vulinn,'» ami K.'ukigii'al n'Ialiuns uf lia' si'wral I^I•(s
pr..s,'i,l llian w,. ,„,„ liav,. i» alisululrly indi»|».naal,l,.. Half u .Iciz™ a]ialy-.,.s
uf «p.'innin» l'ulk'iti'd mure „r 1,'s» at randuni, with nu data as turi'lativ,'
ainunnls, an,l „a,slly frun, n.,','nt lluw,, ,lo nul ,'un,litnt.. ad<.<|ual.. nal,.rial
fur slndy uf lia. p,'(rul,iKy. »,',|u..m'|. uf t,y,„.„, ur ..uur».- uf diir,.n.nliati,in at
any vul.alu, ,if ..unsalcralili' sm-, far li.» uf a diatrii.t, tlainxli tl l'y aro vi
interoal m d..fanlt uf mur., alamdant nmtorial wh™ th.. di«tri..t i» alrn.»! ur
(|ultL. unknuwn.



HKNHY W. WA8HINmx>N.

CORKKLATION WITH VOU ANICITY

Tliert' is iippart>nt in Sardinia a conni'rtiun or coincidencc of the 8PveraI

cycles with thc discontinuity and oharacttT of thc volcanie activily. Thi»

ii* nianifcstcd hy tlic clofing of a niaf^imtir cycU» siinultaneously with the

ending of u volcunic phase, and the récurrence of a new one with a change

in the manifestation of volcanicity, either in intensity or character or

...4h. A siin'cy of the literature indicatcs that this is a feature of volran-

ism whicli lias Iieen overlooki-d, and that it is of sc»niewhat comnion occur-

rence.

A case recently studied hy me w Fantelleria, whicli is to l)e descrihed in

a forthcoming paper. Among others, évidence of sucti a connection is s}M>wn

ir>. tlie Yellowstone Purk, tlie HighwiMxl Mountains, Etna and Vcsuvius.

Froni the classic paper hy Idiunch tlie recurn-nce of tlie magniatic c-ycles

coincideiit with the change in the cliariicter of the volcanicity froni intrusive

to extrusive at Electric Peak and Sepulcher Mountain is clear. Sueh a

connection is ulso apparent in the Highwoodîs, as deHcrilied hy PiRrsriON,

thougli hère tiie séquence ditTers from ihe precciling. At Vesuvîus and Etna
the évidence is not sii clear, owing to lack of data. The numerous analyses

of Vesuvian lavas hy Feins, Haighton, ami others deal only with the histori-

cal flows uf the cône of \'<'suvius. There is no giMMl or modem analysis of the

lava flows of Somma, tliough those hy Pisaxi of the ejectod hlocks. descrihed

hy LAt'Roix, are ipf s|iecial inten'^<t, as they give evi' "e of a deeided change

in the character of the magma, from a dosixlic or s*. ., ; cossic to a doi>otassic

composition. The lavas (»f the well-knowii and easiiy accessihle Etna are

even more imjHTfectly known. There are less than half a dozen superior

analyses rtf its rocks to lie fourni, and thest- only oi the products of récent

éruptions. Yi't the early analyses giveii hy vo\ WALiEUsnAtsKS. unsatis-

factorj' as tliey are. give clear indieatitni cif a change in the gênerai magma
since the formation ol the Val de! iîove caldera an.l tlie shifting of the

eriiptive vent.

Un the other hand. tliert; are volcan<H" Mhere no such eurrelative niag-

matic change seems to hâve taken place. Tliis is the case at Sanlurmi,

of whose lava.'i. hoth prior and sulise<(uent to the foniiaticin of the great

Caldera, we liave analy.ses hy F'.Ji'Qt'K and (jthers. Apart from some ver>'

suhonhnate ai,orthttic lavas, they an* ver>' unifonii andésites of tlic gênerai

coriipo.«;tinn lassen»)se ( 1.4.2.4. )• To test thts |)oint I made some years ago

three 'uialyses of tyjiical lavas n-presenting différent jH-riod-s of volcanicity.

As tney are as yet unpuhlishtHl, it may U* oi' interest to give them in this

eonriet'tion. Their prac'ical iJentity is ohvious.

l .Moiinl P»'l^<\ ;iiirl othw Antillean yokanoct, a? ri'marked by Lacrouc, whose lavua

KcniTiilly lire bandosp (II. 4.4.4.5), furniah another t-xainplc.



niE VOLCANIC CVCLE» IN nAROINIA.

AmtentfK aj Sanlorini.

23S

A B C
SiO.. BSOS 65.14 64.87
A1,0. IH.W 17.07 16.65
Fe.O, 1.3H 1..TO 1.48
FeO 3 47 3 33 4 21
MbO 11;) 0.95 1 42
CaO 2.42 2.96 2.88
Na,0 4.60 5 41 5.09
K,0 3. OS 2.1S 1.87
H,0+ 411 11 O.IO
H..0— o.ori 02 0.04
Tib, 1 03 1.12 1.08
l'.O, 0.23 0.19 0.23

100.73 100 67 99.82

A. Santorinal laaflenose (1.4.2.4), lowpst flow, Theraaia.
B. Santorinal lasgenosc (1.4.2.4). Palaio Kaimeni, A.D. 46.
C. Santorinal laasenoee (1.4.2.4), Giorgio Kaimeni, A.D. 1869.

Fpw volranow liavp liccn studinl witli sufflcient systom, oomplrtwicss,
ami liptail, and al.si> witli sufficimtl.v numcrnu» aiul rcpresontative analyses
of thi- luva.s «f tho (liffiTcm volcanir phase», to piialilc us to ilw'idp whether
sucli a l'imncction i.s gênerai, and wlietlier il i.s a real. paasal ono or only
eoinridental. Several geologist.s liave oxpressed the view tlial the type of
voleano formed i« delx'ndent partly or largely on the compo-sition of thé lava,
tlie idea lieing hased ehiefly on the relative fusihility ami vi»eo.sity. The ideâ
heri' expresïod dilTers from thi», Imt the data at hand do iiot [lerniit of any
prolMT (li8eu»»ion of the subjeet. 1 ean only reeord niy lielief that the eon-
neetion i» a eall»al one, the inten»ity and eharacter of the voleanie manifes-
tation varyilig in .some wiiy with the eharacter of tli<' magma, (inc-luding ita
volutil(> ingrédients).

ATLANTIC AND PACiFIc" TYPKS.

The occurri-nre of "typieal alkali rocks" along with ilacites and anrlo-
siti'» in Sardiiiia ha» lieen lirieHy noted by Hahkeii in his hook already men-
tionc.l. But the studies anil anal.v.sea of Hektolio, Sekha. Millosbvitih.
nEl'KAT. and mine show that the Joint occurrence of rocks of the two trilles

on this island is far more pronouneed and exteiisive tlian Harker supposed
from the literature thon availahlc. \Vc find hère sueh typieally "Atlantic"
alkali rocks as rhyolite. comendif". trachyte. phonolite. and phlogopite-
hearing "leucite-lia.sanite." along with comniensurati' amoimt» of ei|ually
typii-al "Pacific" suli-alkalic daoite. hypersthene-aniiesite. augite-andesitè.
and feld»par-lia.salt. The»e sven occur at the »ame volcano. as at Ferru and
Arc-i. .Vil thèse lavas are supposedly coniagmatie. that is. derived from the
.iame "magma Imsin" or ilillerentiates of the same magma, so far as can be
judged from présent knowledge and criteria: and mu.st Imve lieen subjected
to the siime erustal niovements.

Sardinia would therefore seem to l«.long to ncither the one nor the other
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tnlit', but niay, witli v^wA rcasdn. lie assiRneti tn ln>tli. Kxamplcîi of siniilar

oecurrciK'PS arc multiiilying rapidiy. Tlie Pacific- basiu is yicldiiin an iii-

crcusing number of "Atlantic" rocks in tlie Hawuiian Islands, Saniua,

Tahiti, tlic ManjUcsaN, Japan. antl clscwhcrc. Highly soclic pcrsalancs

and dosalancs arc known as a pronounccd fcaturc along thc extrême western

coast of Nortli America.

In tlu' "Pacific" Imsin ni the .^caii sca tlierc Iiave l)e<'n reccntly des-

erilied and analyzed liiglily sodic rliyulites, kcratophyrcs, and trachytes.

Keratophyro, paisunitc. liostonitc, aiul tingiiaite are found along witli

maldiitc, kcrsantite, dioritc. and nlivinc-hasalt in Eritrea, describcd and

analyzed by Manasse. Thèse are only twii of many récent exanii>lcs wliieh

are to bc added lo the longer known tines of districts which show conjointly

rocks of tlio two trilles, in violation of the theory of Hahkkh and lÎKeKK.

It, thercfore, seen)s probable tliat such gênerai eliaractcrizjitions of

niuny régions are prématuré, baseil on liastily and incomplelcly colleeted

material and obser\-ation.s, and on elicmical data which are inexact and in-

ufîicicnt for safc generalization. As an instance may lie cited von WoLKhs

eharactcrization of Sar<linia in iiis récent Vnlknnif-mvi^: "Sardinien ist

mit Ausnalime des andcsitischen r^iliquanias.-^ivs atlantiscli." The same

author characterizes the Canadian shield as Atlantic, noting the prcsence

of nephclite-syenites and essexites, but neglec-ting mention or considération

of the nuich greater extent ni anorthosites and otlier " sub-alkalic " rocks. !f

most charact cri zat ions of volcanic districts, oftcn bascd on iniix-rfcct know-

iedgc or on a few chance spécimens colleeted by a non-geological expUtrer,

are as aceurpte as thèse two, surely théories l)ased on tliem are prématuré

and must lie regarded with caution.

As OUI knowledge of the igneous rocks of tlic less well known parts of the

earth increases, it would appear that tlieir occurrences and nmtual relations

are more conipiex tlian was thought at first. Furthcniiore, we hâve l>iit

imjH'ffect knowledge of some of tlu' most easily accessible antl best known

districts and volcanoes. Among thèse may be mentioned Vesuvius. Etna,

the .Koiiai) an4l Ponza island.s, the Euganean hills. the Eifel, Siebcngflarge,

Kaiserstuhl, Schemnitz, and the Auvergne and VcUiy '-oU-anoes. Hemitrk-

able as it may appear, the analysc-j of thèse lavas to lie fovm<i in the literature

arc inadéquate, as to quality or nuniber. for proix-r knowledge and description

of tlie loealities. Also analyses of the lavas of the many large \olcanoes of

tlie Andes are lameritably few.

But so far as tliey 'ire ascertained. the data at hand seem, to me at least,

to indicate that the relations of igmnms rocks tire too conipiex to justify référ-

ence to only two Unes of variation. In doing so we are not sure that we nre

approaching the facts more chisely than when we were content with the <)ld

tenus "aeid," "intermediate" and "basic." We would seem rather to be

tlm.s actually drifting away from the true course.

llie ooniplexity of the relationH in the field, the distribution of rock types

ovcr the eartli's surface, the elustering of the great majority of .'-cvcral thou-

and analyses about a few "central" subrangs: toscanose ([.4.2.:iJ, tonalose
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I.4.J.4l,.a.uW (11,5.3.4), camptulms,. (III..l:i.4), un,l mivrgnos,.
(111.0.4.1-5)- u.'. .«iK.wii l),v a rciTiit in<Ti.a.«d collection of rock anal.vs,w
whoae calculatlon is ncarly colnplctc,—ail thcsc imliratc nitlicr tlmt tlicrê U,
or ha» hirn, Imt oni' gi-iieral oarth magma, (at Icast in tlic uppcr part of thé
crust). Tins may vary somcivlial in composition, but it may I-. supiKwd
to havc givon ri.«c, l.y successive diffcrentiation» ù, ail pimil.le dimtium,
to thc ditlerent magmas uliich characterize différent petrograpliic provinces.

This gênerai or original magma, from «liich tlie sulisidiarv ones are
supposed to hâve hecn derived, ivould hâve a gênerai composition of ahout
tonalose-ajidose. The e.\act eorniiositioii and tlie course (jf differentiation
may hâve heen changée! or complieated to some estent hv local cau.ses, sijeli

as the assimilation of country rock or even possibly hy crustal movi'inents.
But thèse \vould seem to me to l)e ot minor importance, and llwir roiisidera-
tion lielongs, as yet, to the sphère of spéculation.'

Differentiation, as lias just hecn said. is supposed to hâve proceeded in
ail magmatic directions, inHuenced and jiossihlv determined hy forces and
local cau-ses of which we hâve no présent knoivlèdge. Tlius there l.ave heen
produced districts of very différent eharacters, Imt of tlie same graile of
importance, so that each should lie treated with e(|ual eonsiilerution. In one
place we Hiid rocks which may bc s))oken of a» charactcristieallv sodii-. elsi-
where iKitussic, or calcic. or magnésie, or ferrous. Tliere may hé mixiures of
any two i r more of tiiese dominant features. .\l.so in places the Iiyiioihetiial
gênerai magma nould seeni to hâve undergone comparât ivelv lilUe chaiiKe.
and this last seems to hâve lieen very fre<luently tl ase'-whieh woiilii
aecouiit for the gênerai prépondérance of the "sub-alkalie" roeks. Il niust.
hoivever, be constantly borne in iiiind tliat our characterizations, apart froiii
the insufficiency of tlie data spoken of previously, are ofteii subji-etive. vague
and arbitrarj-, and illogically and ineonsistently carried out. 'nuis, very
frequentlv only nne or a few of the cheniical or miiieralogical roni,,oiients are
seleeted f .r the basis of charaeterization and no regard is paid to othel-s which
are présent in mucli grcater amoum. The mère présence of iie]ilielite or
acuiite is held by niany to lie sufficient grouiid t<i eall a di.striet sodic. ,,r ihat
of leneite to eall it potassic. thougli the aciual amounts of thèse may be not
more thaii about one per cent. On tlie other hand, if the iiephelite l'iioli iiile
should eiilir feldspars a» carnegieite, or tliat of leiicitc enter l.iolite uith
olixine. little or no attention wouhi be paid to tliem.

Il is surely imphilosophie to selec'l one sulisidiarv magma, as Ihe alkalie
for spécial conlrast with llie greally ])repoiideraliiig sub-idkalic" magiiia.
iincl eilher iicglect ail separ;iH' considération of other kiiids of magiiia. iir
lause tliem to lose tlieir identity by arbitrary iiicoriwration in the -'81111-

ilkalic " tribe. Such a niagiiesic or calci-magnesic magma as is characterisi ic
"f the Morlliern Trais ileseribeil by nip.ïnr is s„relv eiiiiiled lu as iiiuci,

' In a RTcnt ii.-iper Smytii u[)holiI.s llie dérivât i.in ef tl Ikiiti.- rn.L. h,
(uli-alkaiu- ..mniim In- difTerelitialion. .«iitriteitiiiK 'li.' |iiiii..rjilizri-" .mil riri
' Ile agency.

'.r-ivy.,
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spécial récognition as the sodic magma of southern Norway. It niay he Inie

that tlic potassir, magnesir, and fcrroun magmas or districts are evenlcss often

found than Ihose which arc "sodic," but it is surely truc that t)ie theorct.cal

significance or importance of a magma is not dépendant on its abundance.

There is no innate reason, so far as we know, why an alkalic magma,

(often callcd so on inadéquate grounds), should alone stand in direct contrast

with or \x incompatible with, a calcic or sub-alkalic magma. On the con-

trary there arc very good reaeons-among them the fréquent occurrences of

rocks of hoth types together- for Iwlieving that they may be, and mdeed are,

genetically connccted. Nor is there good reason for lumping together

intimately, as is usually donc, the potassic and sodic magmas, on the ground

that soda and potash arc both alkalies, for wc know that the t»o éléments

show, in many respects, vcry différent Chemical behaviour.

The référence of ail igneous rocks to two tribes sccms to be baseci ultl-

mately on the dualistic tendency of the buman mind. This icd Binsen to

formulatc his pyroxenic and trachytic magmas, which were long ago shown

to be inadéquate to explain the faits. Indecd, cven now the inadequatene^s

of the two Atlantic and Pacific tribes begins to obtrude itself. smce von

WoLKt-himfelf an upholder of the doctrinc-fcels callcd upon, m his

récent book, to institutc a third tribe (the Arctic) to embrace purely

basaltic régions.

CONCLUSION.

To concludc, it may again hc urged that our data arc far ton insufficient

for tlie broadest gcncralization», and that any of thèse must, of ncccssity, be

considercd as higl.ly spéculative or, at bcst, but a tentativ.. working hyiH,-

thcsis Forty years ago the domain of microscopical petrography was

entered, for about thirtv vears the chcmi.al side has lieen becoming of ever

increasing importance, and wc arc now just entering a new phase of petrology

in which phvsical chemistry will play the h.a.ling part. The nccessity for

modem, exact physico-cbemical sludy of petrologic problems is sliown by

the fact that. although the principles of Soret and of Clorï and C hapehon

are ,„n»tantlv appealcd tu as of funduiiental iii,p<,rtance i.i discussions of

dilferentiation, yet their experiments bave nevcr. t.) my knowledge, been

repcatcd. although tbev were madc son.e forty years ago and m accordance

wi<h the crude and roughly quantitative metl.o.l» tl.cn prcvail.ng. Mniilarly

tl e hquation theor\- of differentiation has lieen urged by Hacksthom an,l

otl.ers. Iiut 110 .me sccms to bave tried ixperiinentally to ascertain if two

magmas are. or l'ould be, actaally immiscible or not.

With this cntrance of physical chemistrx and it» exact mcthods. the

eomplcxitic, will \H- cnormou». Wc are not dcaling with two-component or

three-component .svslcms, the working out of which in the aboratory. cven

in the siraplcst cases, is an aflair <.f many months or y.-ars. W c shall hâve to

,leal with svstems in whicli thi- c„r,ipo,„nt» arc many. and not only many Imt

in most cases volatil,, ic Iiart- a fa.^t which enormouly complicatcs the

problcio froni ui.v l'ouit of view. Kurtliermore. the coiiditl.ms invulved arc

^
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such a« to bc reproducible jnly with difficulty, if at ail, in thc laboratory.
The pctrologist may wcll stand aghast at thc magnitude and complexities
of the problems, and tlie inhérent necessity for aceurate and detailed know-
Icdge in the investigations, that now confront him.

But for the surccssful application of pbysico-chemical research to petro-
logical problème, apart from laboratory work, thrco factors are essential.

One is the récognition of the importance of quantitative relations. Another
is the need of adéquate Chemical analyses of rocks and their minerais, which
can scarcely be too good or too numerous. The third is the properly syste-
matic and complète collection of spécimens and flcld data, based on accurate
observation, and including the quantitative relations of the rock types. For
ail thèse, time—much time—is needed, and the petrologist can best and most
surely attain his goal, not by prématuré generalization on insufficient data,
but by coUccting absolutely unimpeachable data on which to base future
generalizations. Let our rnotto be: Festina lente.
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n». tli,„n,.s «vhiHi h:iv,. U-en Ij^lil to ufount fur tlie ,lilîi.r..iiti„(ion of
m'-ou^ magn.,,. l,„v.. qui..- e^ncriilly i,rucc,.,li.,l from tl,c idca tlial fa.-ies
arc , U.vPlup,.,! „nti,i„ „ hroailly .xt,-nd>.,l r,vs,Tvoir of ,m,lt™ un.l n,-,v,.,urily
lilKlily vi.r„us iiiaforial-wliat »l tin. surf,».,, of th,. rarth is ,all,.<l lava
To KO :, s.,-p lartlu.r l.ack aii.l „.,«,i.r wliat m.-iy havi. Ix-on 11,., variationsm .-(mipositiou „l II,,, sum,. inat-nai m an cariicr unfiis,.,! ,„n,lition ilo™ not
apiiuar to hav,. I,,.,,, di.,,u*,.,l, pcrhaps bwausi.. oilla-r ..onsciouslv or un-
consciously. tl,,. i,l,.„ „f a molleii su},Ktratum bi.|i,.atli tl„. so <.aII,.,l'"orU5t"
lias l„.,.n bcforr II,,, oun.l to th.. ..xHusion of this otllcr iiloa. lîwn in thosc
I leoru.» m ,vl„,.h tl„. toiu.fr>tion of a iiqui.l intorior lo oiir plani-t ha-, been
.aban,ion,.,i. II,,. ,„.,.,.s.,ity f„r lu.alifyinit thi. basis of luanv .-xisting thcor^
has MOI 1,,.,.,, :,l on,-,. a|,|,r,.Hat..,l. W,- ar,- slilj a iotiR wav fr„n, a solution of
tlii- iiarti.-ular -l;,l,- o| nutur witlii,, II,,. ,.artli'.s i-ore, but w,- niav n,-verthe-
less avi-r «m, ,ou„. ,li.flnit,.|u.ss tliat in r,.sp,.,.f to oartl, rotalio.i.to ,.«,.mal
«olar and lunar alIraWions. and to th,. transmission ,if rapi.l unduiatory
'"'",'""; " '"li'-^tatiTiorbi.haveslikea higlily rigid bodv. Thougli un-
doiibtodly at an cxeeasivi.ly high ti-mpi-ratur... tli.- r,.ntrosph..ri-. in so far as
II iiiay non ho studicd, holiavcs as littl,- as ],«ssibi,. liko fusod matcrial undcr
th,. oonditions ki.o«n to us. If. on II,,, oth.-r han.l. thv .-arth's ,-or,. is onfused
it s,.,.ms i„.n..ssary to assume that this is b«aM-.- tl„- oartl, iii,i-,.rials ar,- kopt
-olid by pressur,. m :„-,.ordan,... with lavvs knovvn for a li.nil.-d rann, and

biia-vi-d to holii outsi,!,. iIh-sc Hniits.

Thorofori. in scoking an ,.\|.h,Malion lu, H,, ki.own variations in rompo-
sition of magmas «ithin th.- sam,. g,.„oral i,-s,„„. „,. „„. „arrant.-,l in ,l,.p„rt-
iiig from II,,, usiial pra.-li,-,. ami m ,-x,,nuii,ng „.,l al,.„. Ih,. possibilili,.., „f
Myogaliou an,l of otl„,r pro,.,.ss,.s of ,liir..r,.|iliali,m ivlii,-h ,.an tak,. plare
subsoquont to fusion, but tliiLs,. aiso wliid, ma» hâve cliaracterizpd the rock
iiiati.rials b,.|„r,. tia.ir fusion to |„ri„ magma. Om- luMim lh,„
lUelf i„r-rm

, ,„„lhj i„l„ „ ,ll,ni>.,.,„ „f II,,- /„,, ,„. /,;„,,,. „f „„.): „./,„./,

./'(.«irai, ciulil |/,VW mmjimix „f kmnn rmiiposili,,» uii'ln- llii amlili,,
<m cminln.l h ixisl. „ml wluil ililtrrnim nf fiirirx „l II,, m;„m; m

" '"" '""» '' "" «iisb.m. whin .lis.ii.ssing tl„. .listribution
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r„n.H-^ tr .iMnlm,.ii!i' llu'ir iiitimut.. .oi.mTlioii «itli mnuntii.n ran».». an

,„s,„-ia'li,M. «hi,-l.. for l..,rK.. .irni.. ..ml cw.. f.ir .i.lif ™i.tm.-..t.. n...st U

..vi.l.-..t t., ..Il M,.,l,.,.ts „t tl... sul.j.rt. Y,.t .. k.r...T !.n..l.v»i« of tl.e s,t,..,l.„n

h'i. ^ho».. tl...t .i.i..lili....» .-.r.- ....t II.'' "'<"> iipo" '!" !"'«'' I'"' "' ""• '•"'"

«',,n .•o,.tim-..t l! ... tl..^v ..r,. i.. !!.. w..,t,.n. i,.l,.rH,rof Xurth Am,.riea. i,.e..»t..r,.

AfrU-.,. a,..l i,. v,.ri,„.s |,..rt» „f tl... ,\tl....ti.- ,„Ta,>. In tl.,-„. latt.T r.^,..r»

mou..t.,in ra.,R..H, «triwl,- «, ...11..!, ..r. l.u'kinK. L.lt ... Il..;.r pLlc- uv hml a

ra.„.,i.- »tr,..-t„r,. ,.f Kr,-,.. . -!r,.,>l.i.' l.lo.k.s «!.„« v,t.„..1 n„v;™..n » hav..

b.,.i n,or.. ..r !..- in n.|n>,.. lo lava ..ntH..w. In th.- «.«t,.rn l.nf.l Ma..»

alonK i:..' fortMI. par i.
'

..t latit,..!,'.' i.. 11..- Kr-a. Tif. rrpon uf ,.ast

contrai Afri...,= alonn l-c sr.at rift «•,,! of tl... Mex.n... |.lat,.au and n.

Ic,-l.i...l
*

ail. it vvlll !.< ....to.1. witliin tl..' ..r.'as d.urartv.l/..-l li.v bl.u'k adjust-

me..t» .if tho .'..rtl.'. shdl-it 1...» l'ill." li«'n n..t..l ..r vvo.ll.l appi'ar ll.at th.'

outHc.wK of bv.. tak.. plan, alon» tl..' margins ..f ri.|..tivi.|y up hft,'. blocks,

tl„- ..Mn.v..s....l lav.. li„.li..K l.,.lK.'....'..t „p.... 11..' l..»-l.v...K l.l...k«. 1.
is p.'.-

)„.p< p„.Ml.l.' t.. ..»»......• tl...< tl"' ''"•W ...•..«™ry 1" "V.T.......' II..' ..a-rtni ..I

tl,,..,. lil.,..ks h, tl,..ir M..I.I..1. ..l..vati.... t.. 11... .I....nn...|.l ..1 .artl. shocks

1,,,. ,..m...l tl.....i l"-v"."l 11'" l""-''i"" "' <..|nil'l"-""". "'"" I"-'"»""! "''""'."

p„.ti..l r,.li..f fr.>... l..i..l i.. -""' l"«..r l'-v.l «Ilt.. a f„.i..n "f tl... r„..k .....y .n

'•„n-...,u........ .'...nr. l.;,.r.l,<|..ak.. s....li..s l.av.. tai.isl.t ..s, l."«..v.-r, ll.:.t su.-l.

a ,tn.in..,l ....n.liti.'n ..'"M 1- r,.li..v...l l.y l«...d"l.'r at.,.r-..lj,.M.......ls .„...„..-

p„nvi,.fc .....: pr..s,n..al,lv ....LsinK, tl... «vil r......K.n/....l ..ft..r>t..'.ks tl.at

f„ll,',w ,.11 Kr....t ..artl,.,..ak.... Tl„.s.. ,.ft.r-a,lj,.»t..,. ..Is n.ay ....t 1... ,-.....pl..t.-(l

l„.f.,n. ,. nun,l,..r .,f y....rs l,av,. .laps..,l. A.,y ,.,...-ula. „f ...a».„a «hirl. an».'

fr.,... th.. r,.|i,.f ..f pr..»«nr.- sl..,.,l,l. it W....1.1 s........ t,.n.l t., ..ppr„...l, ...
f..nn

of fil.,.s ..r pa..s ..f ......si.l.n.l.U. l,„riz.,..lal ..xt..n.i„.., wl...'!.. u..,I.T 11..' l.'a.l.

,l,.,nl.l 1... .l..vat..l t..«ar.l tl... .arlVs ...rf..,.- ..loMK .uiy p..ss,.)!..s ...tl^.r

alr,.,..lv pr..s..,.t ..r lik.ly !.. I .1 l'V tl... aoti,... .,f tl... I..ya ..s,.ll. «,

„,.,v ,i|.f..r tl... ,lis.-„.si„.. .,f this pi.rti.... ..f ....r s'il.p'H unt.l ..ft.r a ..,..-

.i,i:.rati..n ..f tl... ...n.liti...,» «I.i.-I, ..l.l..ii. «itlii.. tl„. „i.lr:.st,..l r,.i:.,...- ,

tli,. .ti.).iiit!.i.. ari->
. „ , ï. c,-.-

Ono o( tho n..ist valual.l.. E,.n..i.aliz..li.ms ,.1 Prof..s»or KniAiin M >.^>.

bas,.,l .,p<m 1,1. op.,.l. ...„ki..B stu.li..» of (1... oarth's fa.'O, i. tl.at, w.tlu.. tl...

m calloil "Paoific roRion." volcano,'» lie for tl„. .....st part ,., ar.-s «l„..h ar..

parall,.! to corililloras or foldod r„,.Kos an.l Ronorally npon tl.,. ,.oni.„v.. or

inm-rsùlo. Kls..wl.or.. we hav.. sl.own" l,..w this p....|.l,ar,ty of Bro..|...,R », •

referonoe to fol.lo,! ,.r,.s is in l.arn.ony «iti. th.. vi,.»' Ih,.t n.ap..,. n.a, ..I

,

,U,...,KV,-K K.v.,, N,*— i. '"..i.«.v. V„l I, ,.. .«.I, f.S KM.l..n„; f .l- >",l.

,, „,,,!„*.» -IJV,/.:. Ik.nk...l,. Wi'."" Ak.ul., M,i,li.

|„,„>,/„ ,, \r.H, Z,.i,s.!,

Farnlli.l. !»<''

2 En s,-,>- Iti^ liriichi <!'

N,„,.r» Kl , V,.l. lAllI, pp. .-..-,.-,-.> 1. IV.II.

3 K M... S.».....:.,. r.(«r.(i. m,,mlirl„ 1 .
.1

•'
'"."I^NcL:;;.:'': Z ^i,S;,n' ^' .- - .»- »-* - - '- '-"-

„„ï.|.:

, pi. .-i, 1!"

jurti,-c,pl,v-ik. V,.lMl ,n..f, :;m,|' :'^"-'"l. '"'•'

,.,;,., li,.rl,iii,IV U'.i

». ^^l«ïïî.' * \v:jâfc..,v''
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ari«. ,vl„.r.'V..r tluTc i» lo,al rHicf froni loa.l through tli,. formatmii „f nnlir,m .nmiH.H-nt f„riimti„>... Thr tol,l,,l „r™ themselvc» are lil,o«., U, l„. mn.le
up of ovcrturnwl „,k1 "overthrust"' biul.» «Inch ,lip iiiwaril in tlie ,iirwti,m
',","": ''""" "' "" "'' «'"''v.l' ,|,,.t,.„l f„r„,ati,m» ,li„H..| r
c oiomit,-) an. |,r«.nt an,l wiakcT formations lie Ldow. thcri' will 1„. „ t,.,,-
<\vwy for t)„. lattrr lu fu.-. ,,rovi,l,.,l i, is „t ,urli a tomperaturHliatitsmater-
lals woul.1 n„.|t ,„„Ur n.,i,„..l „r,.»,M,.. Su.l, a „„.i,.,nv wil ,„rallv
bf ttie p-.al<T m proportion a, ll„. l„,,|s aro «Takrr and morp ,a,ilv fii.ibl,'.
If lava lorninl in tins «ay »ul.„.(p.,.nti,v arrive, at the surfnre of ilio ,,,rth
a .,.« ..,„,,tlall.v v,.rtin,l fi«nn.« or shaft». tl„. ,.xn,l,,l or ,.j«.|,.,| ,„a,,o.
«Monicl appcar at vent» U|wn Ûu- inner inargin of thi' foWcd arr wlios,. forma-
tion lia» givc.n ris., t.. ia. ma..||la or niarula,.. In Ihis ronn,.rtion il «liould
not l«. forKolli'ii llial llicn. is an inliniati. assoiiation not onlv in pla.r hut
also i„ lim,. I,,.,vvc.,.n volvanoes of tho -l'ai.iH.. lyp..'- and II,,, mountain ar^s l„
«iMiii tl„y l.luim: l)„. p,,rio,| of ,.l,.vati.,„ of tl„. ar. i. I.n.adlv ,oi,l,.|„,,-
oraiic ou« Hitli ihc activily of it> voiianocs.

Tli,. tvlldoncy of roi-ii mati^rials t„ fus,, lorallv and thus to form riscr-
voirs ol macnia «o.ild not appi-ar. tla.ri.for,.. to h,. ,.,s,.ntiallv diffcnnl for tlio

Atla.it.,. lanlt l,l,„-k typ„ ,„, ,i„. „,„, |,,„„| ,„ ,|„, -i,,,,'^,.- ^,„|,.,,„i^ „^,.
type ..pon tl.<. otl„.r,- sine,, i., «tla.r case il.,, two prop,.rti,.s of «truitural
«,.ak..,.ss a..,l of f„sil,ili,y ar,. tl„. dii.f ones favouri..K th.. formation ofmac. lac.

Th,. p,.|iti,. or arKillaceous typ,.s ar,. so ,|itf,.r,...l in liotli tli,.„. r,..pr,.|.s
from ail otlnr roc.k formations, citla.r iKn,.iais or s<.|lim,..itarv tl.al ih.v st-iial
... a ,.|a,, l,y lli,.„,s,.|v,.s. Tli,.y ar,., f„rth..r, by far th.. most wi,l..h- ,|istri-
but,..l a..,l abinidal.t of ail th,. spdimmtarv rock forti.ations.^ Il .houM ..r
haps. on this a,.,.o,.n., b,- l,.ss a malt,.r for surpris,. Ihan it is to find upon
.Aammntion of bolh th,. av,.raB.. an.l tl„. i,„livi,h.al ,lu.mi..al analvs,,,,:
arK.llai.t.ous ro,.k». an.l comparison of II.,.».. « itl, t|„. „v,.raKo and the in.liï i,l-
ual analyse of .gn,.ous rocks, that the corr..spondi..n.,. is vrrv dos.. IIow.
ev,T, th.» subj,...t has l,..,.n fnlly ,.„v..r.,l in th.. a..lhors |,ap,r *

a.i.| n..,,|

..,^ I». gone ...to h.r... Il ,„:,y. h,„v..v,.r. 1„. poi„|,.,| ont thaï ,.v.... 11,,,
différences wh.ch arc notcl and s,.ein to l.e charactcristie- the rnther Ki.n.r-d
ex..cs« of l.me a..,l of sodiun. in the iB..eons roeks-is what wc should espect
to find a.s a r,.sult of th.. almost c.rtain absorption of Cal 1 from limest,,..,.,
and of .Na f..,.m II.,. inel..,l,.d sait of ail s,.,li.„ent» which ar^. intcre,.ptcd il„..g
th,. palh of th,. .nagn.a durinR ils subséquent as..,.„t .oward the ,..„t|,'8

"1

'Tl.,. :mihnr h..lu'v,.H tlu.t ih.. rncchiiiii.-^ mvolvM in r|,f .„ ...

tt.fil Ihfs.. 1„. .i.-«rrilM.(| r.,H ,n>-hr,l, ,•>.>!.< (Cf. Kurlh y,al,>r,-^ .,,,.1 thur
îS- |M . .ul.rly ,h.. .i;.,.u,-H,m <.f .1... .rn.rtuf .,f Mk- Ti.nur -.

NI Die iircMi'tir vuliinn-.

- iH' fiilding iii|inrf

l'y .M'HJ- V .KAAt-F

3 \'ax IIisk's .f.tiiiii.ti.

"liiii- rock.-. (Mon .|7, t.;

le I liai ihc worlii^ M'«iinifrit- rnimtti rouRbtv ut tM i

:<n l.r„plij-,<ik, \,>\. \I!, Hffl _'.
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iurfi»'.' ' ïl"' »•«'" Pi-™'"' '» l"'"'"'
""''" '"•'"'«'» '"'"''y "'"' 'I""""

'f'

cul.u- fcKit of riH'k- un iimounl quif •.iiftlnM.t. «li.n (li«o«ati..l. !.. "upply

iHith II»' fr.T and Ihf ramhii.i'd li.v.lroK.r. .if thr (.iwciui. ciiu.niKioii» of luvri»,

a, «..Il «. th,. oxvi«.|. !.. .•"ml.i.... «ilK 11». «cHliuii. of thc ,li««,K.mt.-.l .«Il

niul t„ „xi.liz.. tlif «ul|.lLur, nirlmn, .nul oth.T mim.r (.(in«l>tu,nl« «.iLTally

pr,.„.,>t h. thi. typi. of «..lin....... Th.. r..»i,lu,. uf .,xyi,<.n, l,y I.h u.u.m .•,lb

hv.lr.*... a. th.. ».irf,i.... w m„h...l. «ith litll,. .l.mht, m,|.i.l".- mu.'h .'f th..

ciurKV ..f v„l.-.,..i.. ..nM>li..n. nt th.. .„.... th.,,. tl,„t it yi,.hl» th.. va,t ,|„„„t,t,...

f th..l„. It i.- i,l»l li,..„,l»,. th..

i,„„)l,

.„„l>ii,t'.l "ilh thi'

emrjïy ,»t v,,i.-;,„„'..r„pt,»i

et w„'l.f v„i>o„r which ari' »., .hi,r.„.t.ri»tii.
, . ,. •

nxv«,.n ,l..riv,.il „rigii,nllv fr,mi wal.T h„» h,.,i, „»,..l „P ", H"' ,.x"h2,„K pr.-

„.:« Ih„t th,.r,. i» „" ,.x,....» of l,y,lr„K..., .„„1 th.,t fr xyn..,, ,« „,„ .,f tl„.

r„r..«t of tl„. «„«.» pr<«.nt in voirani.. ..i„„n„lion». A |,orl,„., of tl„. (rw

|,v,|r..B,.„ i- f","»! i„ .",„hh,.>li"" »''li '!"• hlori,,.. <h'"v..,l fr"„, ll„. '

«,lt vi..l.li„K hv.lroihliiri,. iiii.l. „„,l .uuilh.T p.,rlio„ ,-

„xi.li/,..l M,lph,',r l„ vi,.|.l s„lpl„iri.- .,..i,l, «hi.-h. t:.„„«l, I,.»» .,l.„n.h,..t >h„„

|,v,lro(.hl.,ri.- „.i<l. >~ ..'"'"K ' ''• »"'"'' "" "" ""l""-""" l^""''"' '"

Th.. vil-»- h,T,. ,.xpr,..«..,l t.) .„....„ml for »i:,nn,„ réservoir» l,y tl„. lo,»l

t„M„n of p,.|iti,. ro,.k f.,r„„„i,.„« within th.. ,.arthV out,.r «Ml, tl„,s .hn-s

L vav «ith .,11 n«.c»,ity (,.r ..^suming th.. ,.xi,t..„c.,. of -o-...,ll,.>l juv,'.,.!.' «,,«•

whi,.h hav.. lM.cn supp.,«,.l to „».-on.l fron, th. ..„rtl, s ....ntrosph.r,. (po« .le

onlv upon thc as-umption of ., H„i.l ..,t..r,..r) „n.l R,v.. r.s,. to th.. so-.all.cl

phrcati.. ..xplosions.' an.l for tho Krst ti„„. it .„h.<iu.,t,.|y ..xph-.ns why .«.u'ou»

rocivs shovii,! he »o limit...! in th.-ir ranm' of ,.om|H,»,tion. for t

thoso of th.. pi.liti,. «.ilim..nts ami „r.. th..r..for.; to h.. ..xpla,m.,l l.y th..

.

!,.< of wave .i,.tion an.l ..f ri^iiltinR .)ff-shor.. |.„rr..iit».

.Ic.t.rmin.. wh.-tla.r or n.it th.. loi.al ,liir..r..i.(...s m
..linii'nts uf .iny tc^-vn arca arc M,ifi,t.i..nt to

j-count for tti.. olis..rv>..

p..troKraphi(. provin.-..s j
., . r

b„t tL comparison with a p..tr.,Kra,.hi,. provi,,.... tak.-n at ran,h„n-tlat ..

80Uth rentrai \Vi«,.on,in. in whi.h a «-ri.., of ,.o.h, al^.rhyohtes ,s ,l..vel..|....l

at wi,lelv ,lifler..nt .,.ntr,.»-is show,, to offer the s,.in,. li,..a™ro of . >fï,.ren.-.

in Ln'posi.io,, as cU,es a seri,.s of si.,,,' analyses fron, specmen» eollecte.l ,n

nelshl>o.,rinB townslnps ..ithin th.. X..w York-\Vrn,ont slat,.

fiK„r..s are h..re r..produ..,,l fron, th.. .o.thors p:,p,r .,lr,.a,ly .•,t...l.

Obviouslv the .«<.pta„..e of this vi.-w .,( the or,K „ of -naKl

of oxaetlv the sa„.o assumptions ...„,....rninB .ii«,.r..nt,at,o„ .ul,»,,»™/ (../«»"'"

,,. ,1, ,h,.t laloni: t.. ti:,. t.snal 1 ..sal hyp.,ll.. sis. Its a.ha,,,.,... ,- tl.at tho^.

broa<lly.leveloped faeies within a pitroRraphie province, wla.h are somc-

times séparât...! fromon.' anotli.r l,y .hstanei.s

limits j,rc

orting

pro..ess..s

It reniains now to .

composition of the .,rgllla....o.,s s..d . .

V...1 .lilI|.r..nti.,tio„ of ign.H)„s magmas witlnn 8o-...,lled

Thi» Hnhi..ct l,as noi 1,|...„ inv..stigat|.d exl,au»tivi.ly,

lielt. Tlicse

oriK'n of ,nagn,i, I)..rn,it8

.if tens of n.ili.s anil wliich

ronlnislwl far.,», D,,.- e, »l... Il '".''!,„; ^- ,,i,
rock.. Hall. G«,l. So,-. .\,., Vul, \M. W» ,,. »,-MS .

! K.D. Sets». Tk, f.:. . of in, Knrih. \ ,.1, l\ ,
l'.««l, p ..!.'-.
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Il ».iuM Ik. xln.iii. ly .liffiruH lu c-xpl.t.n l,y ^«r. Kali.mal |ir.« .wc» tnkinn
pioiT «illmi « Um-ii iim»^. liii.l h.rv I miIi ,i ,i,„,,|,, ,„„| „ „„,„r„| ,.x,,|„„„,i„„,

OI)Vloii.ly, llii- .ciiiliioii |H.iuliurilif« lu ialii|Kp»itioli wliii'h l'IiiirnrliTite
lifftTwit iwrtioii» of tlii- -,n,K. ;,r,,, „f „rgiNac.„i„ ,o,|iniHit» ii,„v Ih. iarnfly
,M-cmml|.cl for by II»' .iidnvii.rs in Uu- iniilcri;,!, \«,nu- liv inflouiiiK rivcn. or
.I.Tivrd froni n-.m- iitliiik ii|i»ii m'inhliourinn -lion , 11», nialfri.il fr Iiolh
soiircf« Urnu di.lrilmliil ami ilr|K,.sii,,l l,y ti,|,., ,„„| ,.f.^i,u,^. ,.„rr..nlH, To
lUuatrutf, «uch u. urm of ili'iiomlioii as tliat lying ofT ;he bight cfutnilot
.Ni« -iork l,arl«iiir 4,oul.l viiiil liTriKnio,,, ,i..|,„,il, „itl, ,.,.rtaiii .loni.mn.l
charaM.TB unil aviTimi' roinlKi.ilinn «liiili »,,.,l,l l„. ivpirlril lo ililti r Iroii,
llaw of ili'iioMls al lia. saint, ilipll,, in 11,., loilf of .Mail», or in lli.. l.iKhi
lying olï <la.!.a|».aki. Iiay.

Thi.M. thref ari.a> «lionlcl. npoii ih,. otlar haial, r. v,.al loninion rclalion-
i-liips ivlii,!, ,h„iil.l Ml tl„. IT fr ,l,.|,o.it, f„ri„,.,l H, a ilillinnl m- npon
lia. Allaiillt. foasl «lini «a.,, wir,. inukillK llair liMark lllHjn ollar rliffa
alal lia. mm wm. hrinuini; ilown p, ,!„. s™ tli|. niin» of i|uil|. clifTirint
rovk» llii.|i n]M»;i to «,.all,i.riiiK aial (.ro»ion. Il may noi I,. «hlaait
«igniliralin. Ilial 11». p|.|ro(!rapl,i|. proviii<.(.s „t 11», la^tirn lliil,,! Slatr»
arc arranm il a.« lirnail lull» wlii. 1, arr ronuliK parai!..! I., il». Allaiilii. (..la-t.'

lUNKllIS lidCKS (AI'llIlllVIlI.ITKS) moM PIITIIODHAPHIC PROVINCK OF
•iOITH CliNlllAl. HlSt-lINSlN

OOIIKK-

VAToav
HlLl.

Maii-
eVKTTK

Haka- L \

aoo
; V

«io...

Al.ô.

Ki. .1 1

F|.(l

Mi:ll

Nr.O. .

KO,..

74..|(i 73,011 71,24 72.S0
l.'l.JS 15.40

j

12,211 l.i,,-.0

1,11,1 1 O.tki
1 1,71 2,01

11.74 2,10 ,'i,44 n.liO

0,0» 0.12 0,13 o.os
0,1.12 1,74

'

0,0S 0..i2

2..^i7 4,57 4,20 5,70
3.01

I 2.01

,

l,«i 2,32

Iaï- Mah- ALLOA
lok'.s CELLON l'TLKÏ
Faru

7S,23 79,03 71,14 73,0!)

11,11 13,23 lll,.-..s 13,43
1,73 0,34 1,.2.-. 2,57
1,0.3 0,1S ll,»8

0,7 0,:i7 1,03
I12S 0,25 2,14 2,211

1.44 3.!l,i 2,34 3„S5
1.08 2,2» 2,02 1,.1S

Ml. .< Washinoton. ÏVi, ili-lnbiilion nf iIi, ./<,.».,/,., Uull Aai Iii«i .\Iii, Fan .No
23, m», |,|,. my^a: ,ii», in .smTa, Hi.pt, („r kkhi, i.jiu, ,,,,. j?.!-:»».

^ikJ.
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SI.ATIÎS FROM DIFFKREXT LOCALITIES IN THE VERMO.NT-NEVV YIJRK

SLATE liEl.r.

rOULT- Fawl>:t liKN.SON C.\aTLE- IIiMr- r.ii.vN- Javbs- K.irc-

NEV TOV TON vii,l.i: vn.LK V11.LE

SiO 5'J,27 67,70 59,70 110,110 li7,61 r.7„55 67,S1I 63,8,S

Al,0 . . IS.Sl 11,12 1(1,0» 16,l.'i 13,20 12,,i',) 11,03 9,77

FcO,. .. 1,12 n,Hi ll..-)2 S,16 5,30 5,i;i 1,47 3,S6

FcO tj,3s 1,71 4.SS 2,Ô4 1.20 1,21 3,81 1,44

MgO 2,21 2,3S 3,23 3,06 3.20 3,27 4,,57 S,37

CnO 0,42 0,63 1.27 0,71 0,11 0,26 1,43 3,53

Xa;0. . .

.

1,S8 1.3!) 1.3.-> 1,50 0,07 0,01 0,77 0,20

K,Ô 3,7.-. i,-t2 3.77 ,-.,01 4,45 4,13 2,S2 3.45
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ml tlic iiillijcii

-11' Dr,

f

rciilly tlii' pririi-

•V ilcrivcil iiiuF<t

l>l.s( l ssKiN.

in oiilinii. or ;is il1('lll^il>n!) vxiv\i\ récent coial n\»l nmd (l<'|i

nimilaii'iti (if fiiniiiii miitcriiilM iichI iiot hr coii-.Hlrrfd imlis- diic ;i(lo|j|» ihv \

Dai.v llmt liituPlonc hiio pliiycd u iii'ccM-ary jnirl in tlif fi'rrn.ilion of ilic n
lavaw. A rjin-fnl Mudy nf -i;i unulyscs nf llawiiiiiin liviiM >.|iii«> ilial Ihc averaKi-
Ihcw aimiyM'H i» u normal lui.xiilt of lln' i^iili-iilkiilinc iiv <iil(ii- lypc, .\|i|i

ary <ir jmnnt niiiKimi froni wJiiili ihi- mon- ^.alil' iind ninrc fcniic luvas
faavi' (iirrcHpomlt'il lu lliis avcra^ic inagina.

The lava« rangi' frnni a ffhiï-par-riili -ulii-tracliyti' Ui vcry Uwiv hiij-altN of M-vcral
kinila. 'lin- cliiscril aiialutînis ot tlic li:uvaiiaii lnvas are ili^tribuU-d ail o\<r llii- \m.iIiI.

Fiftwn nf ilicui arc cillicr nf prcnmunt'f<l iiilurcnt alkalinc cliaractcr or mcur in iiitiiiialc

assofial ion wiili rwkf of bikIi iliiiructcr, Otlirr aiialogucN arc of pronouncul lalcic coin,
position.

It sci'tnsdcnionr'trulc'd tliat in wviTal, imil jH-rhaps in cvcry rmt'of tLf grtal Ilawaiian
volcanofM liotli alkiilic and calcic inagnias iaivi- bi(-n furincd by thc ditTcniuialion of a
ni«liimi ll,t^altic iiiamna. 'Ihis is m liarmony wilh thf rci-cnt stii<licH of I.ACKOlx in 'laiiili

ami Hciiiiiuii. of \\ khkk in Sainua, and of \\ Asiii\iiTov in Sanlinia. Tlir^c, and a lioNt

of otlicr iii-itanccs tliat niiulil !h ciit^i, hIiow rlial tlic distiiii-lioli b<-lw(>»n alkalic and calcic
(Atlantic and l'acilic) séries, ai-sun;e<i to luivc a (icnctic value ami niade Ilie baisis of yys-
tPHiatie division by Itof^KXUVSCH, ia, in faci, unnatural,

\^illl rejtani to liypotiiews us to tlie proee^i-s of dilTcreiiliation, I feel thaï our know-
ledge ah to ilie facia of thc roeks is still very nieugn'. 'l'he pliysical cheniistry of r^neh
conipli'X solutions an roek inuftina.-* ia just beniniiing to be imderstorKl and tlie prnfeBWB
whieh may influence nianmat ie différent iat ion are perha|)s only in pari appréciât éd. l'nder
thèse conditions il la wise to renieniber thaï "a little knowlcdge is a daniicroiiw ihing."
Each sfK-eulation or liypotheHin niiist be rlRorousIy H'Nted by llie aiipliciition nf ail Rcrinane
fftpts. What Heenw to satiafy the eomliliona of our imperfeet obwrvali(»ns niiiy utterly
fail to ntand before new liglit.

J. W. EVANS il.»in<liin), conciirn-d witli tlie opinion wliiili liad been exi.n^iwd au
to tlie (i>niplc\iiy of ll)(> faclors tliat delerniiiwil tlie (litTcrcTitiation nf iKiicmis nianmas.
Hedid noi ibcrefore wisli to inininiiM' tlie iniportaiii-e of llie jiart pluycd by oibrr aueneies
whcn lie expressed IiiH beli<f tluit llie présence of vialer liad an iiii|K)rtant" bcaiing on thc
proee^s nf liilTcrentiiitinii, As was iiientioned by Mr. Hahkkii. experinieiits appeared to
nhow thaï niollcii sillralcs were miscible in ail proporlioiis, aial l^iat ii iiiell con>i>i ing nolely
of silicates would noi separaie iiilo tvvo distinct layers iinder llie action of gravitation.

However. il seenied probable that this niight liappen if t;iitlicient water were pn'sent.
Some constituents of igneous n«,-ks, sueh as (juartz, alkali feldsjiar» ami nmacovite. apiieared
to be capable of di.*solving in water at higli températures and forming a honiogencoue
magiim. This wan cvidenccil by their occurrence in "iH'gnialitc" veina wliicli, it wae
generally admitteti, oived the eoarsenes« of their texture tu slow crvstallization eonseciuent
lo the présence of a large amount of waler în tlie magma froni whieh thèse \, ins were form-
rtl. Tins wai.r cnabled the magma to ri'tain its fl'iidity at a eonipiiratively low teinpera-
turi'. .Minerais such as augite ..nd olivine riever oeciim-<i in pcgmatites and'had ar)parent-
ly no alfinily for wnler at tempcTatures in the niiglibourhcKMl of those at which igneous nwks
were found. Experimenls had shown that ihere wen- liquids which were miscible in al]

proijortiona at certain temperatun-s bnt on eoolinn separatcd iiito two layers, the lower
fnade up mainly of the heavier and the latter mainly of the li^hter liquid. Analogousiv,
«ilirate magma eontititiing a large proportion of water niigin be exjH-eted to wparat'e,
when the lemiK-ratun' fell to a eeritiin point, into a hghler, n|)i>pr layer ronsisting largelv
of water. the more acid constituents and the excess of siliea.and a heavier, lower layer mndc
up mainly of the baaie constituents and with (omparalively little water,

In this way the formation of the great differeiitiated sills stich a.« those of f^udburj-
uid Ihe Transvaal, might be explained. It might be objeeled that in aueh cases therc
wae usually a continuons, thotigh rapid, pusstige from one ru<-k to another, but ihat wa«
only wbat might be expeetcd if con.'iolidation were preecdcd by the Iiws of mwt of the water,
following whieh the two magmas would again i)ocome miscible with one another. (Ine
lookt'd to exiKTÎmenlal work, such as was being earried oui by Dr. IJay and Dr. WRHiHT
at Washington, to détermine whether this snp|iosiiion was well foundtd.

It was to be expeetwl that the character of the différent iat ion would dépend on the
amount of water pn-sent. If this were large, one would expeet a comparatively complète
removal of the alkali-febpar malerials from the biisic constituents of the ba.-'ir minerais,
and a larger proportion nf thc more acid aiul alkalinc constituents; and wilh furthcr dif-
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2:a J. I . Kh \1l'.

i- iiiiiili|)l>iirK. aiitl ut lt':i>l t\\» uliMiArr- huw ><iiiiiiiiiri/rt| \\t>rlc|M\iili-

r''-iill-< lit iiiiiiiiiu. 'l'ii tlii- rnpit' \\f will n tiirii in ii iiidiih lit. ultrr -liitinu

lia- Ihinl point .>!' \ irw. ulii.li i« (Iir \mr»\\ -rirntitir mi.' nt' tin- rtùrt i.f in-

(Ti-il-iim <i<-|>tll il|>"ll t)i<'<i- ui'iiluiliciil riiliititiiil)< \\]\\f\\ iiilliiriiri' tln' |)riri|)i-

tatinli ut nri-. lu cioliiiK liulit I1|h)I1 t)ii?> |»li:tM' ni tlir liiattir Wi' liiiVc tlii'

rouit.-' ni' ^(PîiM artiliiiitl r\|iriiiiMiil* iu ,int'li:rinu nilin i
- ami in tlif inlÉa\-

iiiiir lit' n.ik- iiiiilir |iri •.-iiif wliiili arr ni ilrriilt i| int ri-i

It I- aUo irii|H)rtaiil. in tlic ptiliniiiwin \\n\. tu Ixiir m miiiil ilir n ital

nr mrtals in wliosr st-anli tmr ilrriiot -lia)l> liiivi' lniii >iirik, aiul tu ciiiiiiiiint

cm Ilii' tv|« ^ lit' «in-lMuly wliicli ihi-y luvr «liv«'ln|Mii. In tin- rifaliuris Ix'liiw

a «t-niral -inmiiaiv ni tlir clf'r|N'!.i i- jîivcii kimI tu t)ii?< cmc- nr twu ntlitr- iiiay

lirn- Ih' i <M<il ( M|»|KT in tlii' iiativf i-uliilit ioli i.- il I.jrrl ol" iln p inililtiU

un Kcwitnaw l'<»inl iiikI i a vi-ry itliii^lial l'nini ni' titi-' rni-tai. \\v wniilil

luprrnally rxptct -iilplii.l.-. '111.- Mri'-lMxIii'* imw xiiiKlit air iint in vtiris nr

<I< pu^it> wliii-Ii till uM taiilt luit > ur .rii>lii'.| zi.n.'^ hikI llicir atlni.lant \\..tiT-

way-^. )>ut arr iiiiprctEniition-^ ot i-iiiiu:l<>nii'nitf>» mul aiiiytcdi'IniiU. 'IIhti'

urt'. iiiilrctl, a iVw nid niiiH'^ IniM-d npnn lunlt lis-nns lui, tlny i.uvt' iicvrr

licrti l'nllnwrd tn ili'ptl •* Itrynnd tlir nnlin.ay. 'Ilif pn-i-ipitail-'n i.l' tlii.- va^t

quaiitity nf a native tnttal wliirli ir- Imiiid in tlir ii^nal cnur-r ni* iiiiiiin(i nnly

in llir (^n^^an, pl«'>iht> an cxccptinunl iirnhlijn. Tlir iialivi' ropiirr lias

\h-v\\ tolhwfd laarly nr c|uitr a virtiral mil»' hi-lnw llif Icvcl ni* tlir Kniiiid-

watii- and nlivimisly cuiilint lie dm- tn ilcH-i-ndinK Mirl'an' w.itn.- wli'ii llir

l'iiclosiriK rnck liad aiiy >ii(}i attitude witli lettard In lia- -iirtarr as at proent.
Tliese dee)! mines <tn nnt tiimw iiiucli liiilit nii tla- iireiuii>laiucs attendinK
tlie iirdiiiary ineeipiiatiun nf sulpitides.

Tlie otlaT very deep niim>w. say lirlow 1,(1(111 feet, are imt inaiiy and liave

ehiefly heeii simk fur KnJd. Twn .-^hafts develnped saddle recfs in \ielnria,

and nue, dnul'tless ninn tn tie Ilie deepest nf ail. fnllnws a vein at Murm Vellai,

in the State nf Minus (ieraes, lirazil. Tlie dee]> >liafts in Kolar distrirt.

India. si'ek (îold-ciuartz. Tlie lUv]} sliaft.-* in tla- Transvaal Imve likcwise

Im'ch sunk fnr K<jld. Imt, uf cour.s", nut upon nnliiiary fissure veiiis. Tlie

famuus A<laliiert shaft ttt Przihrain snUKlit silver and attendant hase nietuls

dr.wn tn;i.(i(M)feet. ( hl tlie Cumstnek I.nde silver aiul gnld Were the nl.jects

and the deep. -f sliaft uas SMM) feet. Copper, witli amendant silver has

ulready l'eeii Inilowed Ut 3,(H)() feet ut lîutte, Mnntaiia. in sulpliides aiid siilpli-

arsenifli's. Silver-heariiiK «alena iti hreeeîaîed quartziti's lias lieen dfveloi>-

vi\ tn 2,.")(H) feet lielnw tl.e erest (if tlie overlyilip; ridue at Wardiier. Idalio.

Tin in eassiterite Iia> heen olitaiiied at still jtreater deptiis in ( ornwall.

Vot in sunimary \ve mus admit tliat tlie very deepest sliafts nf t. -day lave
had native eopper or gold-tniartz as tlieir olijeetives. a la- deejwst exper-

encc wliich is nnw availahle reluti's fo tîiose two m> . . W'v do knnw,
however, aside froni sueli i)yrit(' as niay orcur with native gnld. nf sulpliide

nrt'.s, froin 2,5()() to ;i.()IH) feet helow tlie présent surface. In tina- additional

data '.vill umiouhtcdly lie gaini'd regardinn otliers,

KetnniinK tn tiip second point enunciated aliove. tliere is un doubt tliat,

in niost cases, values in ores decrease in depth after a moderate section of the
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in \t T> iiriil nulntm. whiTi- ll.r Krniiiiil-»iilt'r li*- iiiiii-)iiin> >Ui\i. livci, rlutt,

hoHfvi-r. thr ili-|iiliM lin- ititt Mirli »-* wr iirr ni pn-wril (.»n>.iilcriiij(.

'l'ht' t'Vlt'tii of i'iirirtiii;i'ii( in «Irpili i^ a rniilirr ni tErriiiir indri-i It

priniiirilx iIi-|N'iii1- iipnn W.v virtiml iliplii h wliiil. m- an* |iri|t:ihtl In ml tint

tlnit <|i'.<rni|inu, ]|<'l«lilir<l. Il.rlal-lprannu Milutinli-.. |irn.|iii't.| li\ thr l<arliMlK

tit lit .i\iili/t<| /nn>' l-> ii.-trnric niihr-, nia> -tn\vl> iljtïw*»- ll.iti,-i I\im in

tlii- olan<lni|{ tcrouiKl-HaltT. ( >livinn>l,v, llir i-liitl nitrtii»ti.'> will Iakr plaii-

nt'iir tlir Krniiiiil-watrr Irvrl. \Vt> l'ainini rra.-nnalil^ i'\[H'i-t tin- irn!iifiiri>

t<> <'\trh<l vrry tar. '\Uf priHlnrli I u\iili/i'<l an<t inrii-liol nn» ni' /inr
'\- prai'tK'alU liniitnl In n \,\\ U-vt alnvr liml Ix'lnw tlj' \iat<'r li'Vi'l. ï.viuï JM

ViT\ iiilractalili' atiil il- riiriclinitiit i» prarlically a niatlrr ot' n\iili/ation arul

ri' iinval ipf n(I:fr aii<l mon- HnluMr aKxoi'iuti's almvi' tilt' waliT IfVt'I. 'l'hc

lirlia\ iiiiir nf ^ilvtT i^ il inillliT ni) »liii'li \\v lii>i>il liulit ailil nli wltirli tliirr \n

a (lillcniiif ni npiniitii aiimiiK muiinii-, Snrin- liavf ri'L'irili'd llii- arKi-nlitc

ni MiAiran «ikiT niiiir^< ii> lin- ii><>iill n|' sr(<in<lar> t-nr n Imanl aii<l liavi' in-

li rrtij il- ili-apiM-araiHc al riini)ntraMvil> iiniltralf drptli^. Un \\.v ntliir

liaml. In llir ini.rn-ctppir ?.Iutl\ nf al lia'-l nrif Mliti- nf nrrs, fmin il r Slatf of

(HKinm. in lit- i-n<li'aviiiir In ilciilt- i)ii-> pnim, ^ini-r it alTriltil <'\|)li>rii-

linii lnlnw a failli, lin- writir t-niiltl timl nn t-vidfni-r ilml lia- ar^'i-nlin' w w
nul nni' nf lia' oriKiiial vi-iii niiniral". l'Aplnra'ittn» ^itl'-t'iiiiriilly uimIi>i-

taki'ti oiTint'il In ji)>ttify tiiis i-niirjiisinn, UH Mil' vi'iri. wiili nri's nnclianurd,

«a- ItHinil l"l.m ili.' fjtult. l)«-ptlis nf 7(HI SIK) fct win- invnlvni. SilviT

liiinini'> -ti n ai'ily Infki-tl iip as iln- n-lalivcly iri^ninl'lf 'lilnriili'. i-i-ratuv Me,

tlimiiuii tiir priiipitatinu iiiMin-ni-t' nf nnlinary -iirfatf wiitrrs. tiial it i^ rint

sn t'a\<>iiral>li> a inrlal fur si'<-n)iilary «'nrii-liiiitiit a> arc »<'Vi-ral nllirrs. ( Inlil.

ilinniïli at (ir>l >iuiii a cuniparalivfly in-tiliiMf iiiital, ijnrs yitjil lo tl;c m.Iii-

linn> alfnnltMi ii\' nxidizintt pyritr, in tlir pifMni-f nf tnaiijïain'H', a- wus

ini'ntiorii-d ai>nvi'. T<i vvliat ilcplli. Imuivi-r. \hv -lim <lilfii>inn nf •li-n'iitlinif

wiliitiniis utiiild hrinK lt<r i-nrit-liiriiï itlt i't> l>flnu lia' watiT l»\il i> a i|ni-siini).

Prnl'!tl>iy tlir raiiKc wniild tint lir uri'iil and tlir pn'si)iii))i inti !« -tt'iniiï tiiat tlic

uatiM' unM founil rat-cly in larjcc init:u<>ts ut tïn-at di pliir- in ipiarl/ vi-in^ is an

iiriKinal prccipitiitc in I)m' vt'iti lillintE. l'nr lîri'at di'pili'>. >utii a» tiin>i' in

tlif HrinliKn •addir rerfs, il is iinpnssiiijr tu n Icr dccna-inu >iiiil> \i> watiinn

SI tidary i'nrii-iiini>iit.

( '"ppcr is tlii' tnctiil <tf pri'-t'iiiini'iit iinpnrtatiif in inattcrs of sfcnniiary

ctirii-iitiit-nl. lEi'itortcd falliiL^ ofT in vahirs as Ki-raln' ili'ptlis liaxr licrii

uttaitnil. lias inaili- tlic inllunuf nf tiiis pmri'ss ol' spcrial iin|)nrtanif. 'i'in'

appncialik dciTcasi' in i-oppir pi-m-ntaKi'n wliirli wcn- widily puidistn-d

fiftci'U ycars or mo imtt, rcjrardinK thi- Kiu Tititu iniiu'.s, callnl allflitinli to it

cvt'ii at tiiis l'urly ilutc. 'l'iml cnrictina'til niay takc pliicc fnr si'vrral ]iiihdrf<l

fcrt Ii4'l(»« lia' iHTtutnifiit waliT Icvcl «««tus fairly ufll i<talilis!ii'd hntli liy

tlir i>x|M'rifncr (jainnl fnitii tlic disscniinatcd rnpprr dcpusits ("])arpliyry

ciippiTs") i)f ncctit dfvflopini'tit. utitl hy that Kii'ii''<i i» uur dcf|M'r cuppcr

niini'rt. In tlic disscniinatcd ciipiMT inities cx|M;riciicc sliows that, froni a

ruiidition cif inaxinnini ciiricli trient, percent âne» Rrudually liecline until. witliîii

a very tr.i) irrale vertical range of u fi'w huiidred feet. vve reucli tlie original
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dcptlis tlmii iii'arcr thc surface, umi muler tlicse i-irciniiKtaiiccs <>jM'rat(trs

iimy inucli iiiorc ciisily Iiccoini' discounim'ii in tlif warch for m-w vcitis wiion

old unes bt-comc cxliaustcd. \Vc caii liardiy say tliut orv ducs luit iRTsisl . ovcn

tliougli it nmy not in' coinim'rcially profitable to sink or dril't f<ir it.

The niatter of possible cavities deser\t's a word of ((miinent. Wliile,

as bas lieen ko ably sbown by ttie honoured Président of tbis (
'<nif;n'ïis, Dr.

Frank D. Adamh, cavities are still possilile at deptlis of 10 ur 12 miles, yet

lurpe (ipen spaces suoh as wouhl forni a resting i)laee for ores, aside fnitn re-

phu'enient, wouid lie naturally l)est develojH'd witliin ino<lefate distances

froni Ibe surface. Mr. Kickahd lias eonmiented ujnm tliis fcature of tlie

subjeet. and tionbtless it is oni' of tbe serions factors infiueueing tbe final

resnit.

As titne ]}a*wes, students of tlu'se jibenoniena secm to be inenn^itiKly

convineed that tlie veins, sneh as uonid be considered in coinieeMon with

profound depths, bave Iieeii filli'd l»y ujirisinji heatcd solutions. Since Iiinb

lenipiTatures generally favour s()lutinn and lieavy pressures cannot be \\ itbout

their InHueiu-e as well, decreasing n viperatures proniote précipitation with

increasing efïicieeicy as tlie surface is approached. l'ndouhtedly in thèse

influences \ve bave an explanation deserving confidence. Tbere niay well l)e

•\ vertical range, wlierein precipitating inihiences are at their best,—one

whicli corresiKinds with tbe section :narked by our i)r()fitable ore bodies in

the mines. The slow érosion of tbe tojts of veins, with tlie attendant sinking

of the ground-water level. serves further to elihance values by the proresses of

enrichment. Ore-bodies of nietals. other than iron. whicli liave lieen preeiiii-

tated at or '. •une<liately below the surface l)y nprising liealed waters are

extremely rare. Sulptiur liank, California. and St<'amboat Sprinfjs, near

Virginia C'ity, Nevada, witli their rehitivel\ sniall yields of (|uicksilver, are

almost the only ones whieli suggest tliemselves. Mr. LixixuiK.N' lias also

remarked tliat ore-l»(pdies in purely surface flows of eruptive rocks are rela-

tively rare. Ore-bodies are iiiucli commoner in association wiiii intrusive

rocks or willi others which bave l)een (h'cply bnried.

\Ve are now pretty well a-ssured botti from the study of minerai sjirings

and froin the artincial production of sonie of the minerais conimon in ores,

tliat the upri-sing solutions are alkaline in character. ( )idy in the descending

meteoric waters which leach the outerops, do we tind nv'ul solutions. The

deei>-seated waters are carbonated and often cliarged with bydropen svdphide.

The descending waters arc oxygenate<L Tlie most conimon and widespread

sulpbide in veins in gênerai, is pyrite, and it lias spécial daims to interest

becau.'ie of its paraUel minerai, mareasite. Me.ssrs. Allen. f'UKNSHAW and

JoHNSTox of the Carnegie (bophysical Lalxiratory in Washington liave

recently made .some experinients in tlie production of thèse two wliîcli are of

extrême interest.' On p. 171 of their paper is tli- foUowiiig passa;;e: "The

pyrite of deep veins, nietamorphic ctmtacts and hot-springs. as well as mag-

mas, has been forined bv bot solutions, and surh solutions never contain

1 E. T. Allkn. J. !.. ("iiKSsHAW and John .Idhn

iron. \mvT. Jour. Sel., Nbiri'li, l!tl'2, pp. Ui9-'i;i().

laiitiT'il sulfiliidf!'
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i ,, m™ " "";'-"-' ; '"''™*"- '" "" '"""«' "' Carisbad «bicb bl e'tt ten,p..rature of .,o» C, récent pyrite is ./«erved. The «aters contain sul

on ... ,'";' ""' ''"""""* ""'" f™" ""'• l«" "aters. Bnnsenfourni tbat tbe hot vaponrs of tbe fun.aroles of Iceland werc graduallv c "n.
ngbeferrouss,cateof,hebasaI,.si„,„pyrite. More in.porfan g ogiX.s tbe faet tba, tbe product of deep veins by ascending wate^-s i, abvavs oyrbe

e i

• P."T'''''.\"'''''' ""= t""Perature of any n.ag.na woul.l doubtiesslie incompatible «itb the ..xisteiice of marcasite "

As bearing on the pr en, of the eontinuatioi, of ore in deptb we canon conclude from the expcriiiients and observations of Me srs lllen

i::riiy "'s:r'
"" ''''' -" "'^'"''•"" ^* " '-" '"">• -^ --

Very similar eonelusions bave bcen establi.sbed bv Messrs CnKs-sHAWand Al,.f.>, for tbe ,„„ s,.ts of parallel minerais spbaleVite a„,l vuru'te and
.
nnabar and metacinnabar.' On p. 3», „f tbe'citation tbev sumn a i"e

.
ir co,K.|u,„„n, a.,foll„ws: "('omparing tbe genetic relations o'f the nZllslal,.r,,e and wurt^,te, einnal.ar and metacinnabar, with the genetic .Ta-os „f pyntc and marcasite, we fin.l certain remarkable reguhfrities The

1
z. ion from alkabi.e solutions Isointions of tbe alakali sulphides), whilc the

Xits^Z "tI:"" V""-;"™'- »'! --ite, are olftaincd from acid

é a o™d ,i,,„y ôr r
'"""•' ""'^- "'••"' •'" "y-^-^M from acid under

ani -,urt..te the b gber the t. .erature tbe greater the ,wccnlage of the

tirr:^'"''
;,"'"'" "" '''-'''" ""• -"l™—>tratio'„atany'el, petture, tbe greater is tbe per.vntage of the .instable form obtained. Thèse

' E. T. ,V!.i.EN' nnd J. L. Ciikxshaw.
r ny^hillim fwmn and gcm-lic e,mtilitt}i^.

The r^nlji/iiili.^ oj zu,c, ciuimlum iimt riiireia
Amer. Jour. Sri., Oct., 1912, |,|,. 341-3%.
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facts appoar to agm- romarkuhly «ell with tlic field cvldunce, wliich relaies

to tlie Kcnesis of tlie natuml minerais, wliile tliey give licw significanoe to tlie

gênerai (jeiilDgic distinction lictween dir|vseated and surfaee waters in

nature."

TIic experinients of thèse invostigators elear up for us tlie funilanu'iital
Chemical (liiïerences between the proeesses of primarv précipitation and of
secondary enridinicnt, but as regards tl e continuation of ore in ilei>th. we
can only say :

1. Wliile there seems to be nothing to prevent précipitation at greater
depths than we hâve yct reaehed. yet conditions seeni to bc specially favour-
able in tliose jiortions wliich lie between the présent surface and 2.()(KK4,()(K)

feet in deptii.

2. Seeondary enrichment lias increased the yield of lliose portions of
many veins which are above I.IKKI feet in deptli, the vertical extent of its

action bcing liniited to a relatively short stretch below tlie ground-water
level.
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physica! factor is thc pt-rnicahility of tlic tU'iuisits. Ami so iiiany RcoloRieal

eveiits may jxffi'ct. in onv way or aiiotlicr, tlie opération of tho piorcssps of

enrichiiient that thc use of thc tlirory i.-i fraufclit with danucr unlcss it is

applicd with an a<ii'(iuati' knowlcdjïc of thc Rcolopy of tlie rcKion containing

tlic ilcposits.

A rcvii'w of the ilistribution of snlphidc dcposits hiivinn sccunilary zones

ahowM that thoy arc présent at tiinli and htw hititudes, at liigh and low alti-

tudes, in nioist ami in dry eliinutcs. Tlioy art présent also in hot and in

cold ponutries, althoufîh thcy are less nuinerous in hijth latitudes, cspeeially

in oountries where Pleistocene glaciation lias reniovcd nuieh of the snrfacc'

On tlie other hand, niany niininK relions contain dcposits with rich

seeondary zones, while other sulphide deposits that hâve weatliered i:i the

sanio rcfiion and under siniilar physiojiraphic conditions, exhihit no évidence

of appréciable enrichnicnt. In gênerai, such ditïerenees in tlie liehaviour of

dcposits, under approxiinatcly siinilar conditions hâve been attrihuted to

difTerenccs in their permeability; and very correctiy so. for in inipiTineabie

dcposits the solutions cannot descend, and tlic valuable metais that inuy

he dissolved in the upper portions of a deposit cannot tte prceipitated in the

imperméable lowcr régions. Permeability is, howcvcr, a relative terni and it

ia doul)tful whether any deposits are altogetlicr imperméable.

Another factor that influences the dejith at which metais may i)e depo-

sitod is the chcmical and mineralogical cnviromnent. If the conditions in

the oxidizing zone are favourable t() solution, tlie metais will lie dissolved;

if thcy arc unfavourablo to solution the metais will rcmain t<} cnrich the out-

crop or to l)e carried away by processes of érosion. Ii the chemical cnviron-

ment in the lowcr unoxidized régions is favourable to rapid preci|)itation, the

valuable metais will be precîpitated before the downward moving solutions

hâve niigratcd to grcat depths. Thc seeondary zone may contain very rich

ore. but the vertical extent of the latter will be less in consecjuenee. On the

other hand, if the minerais that compose the primary ore are tliose that

•"iact but slowly with the downw, 1 moving seeondary solutions, précipita-

tion of thc metais will net be aecuniplished so readily, and the metais dis-

solved in the higher oxidizing environment may be carritd downward to

considérable depths. In deposits eomposed of such minerais tho vertical

extent of the seeondary ores will be much greater than in deposits containing

minerais that quiekiy precipitate the valuable metais.

If tlie behaviour of solutions like mine waters containing gold, silver, and

copper in low concentration, toward each of the minTals of an ore and toward

rainerai associations were known, from experiment, and if the permeability

of the deposit were ascertained, some estimate might be Imzarded, perhap?

in advance of extcnsive exploration, a.s to whether the seeondary ores of a

deposit would extend downward to considérable depths or whether thcy would

be restrieted vertically.

1 WiNciiK!.!., H. V., l'ro^^ptrUny in Ihc Xm-lh. Min. Ma«., Vol. III, 11)10, pp. 4;iG-

43S, IIrdck, It. W., DincusKinn of II. V. Wiuckiil'/* nrtick, ^' f'rimpi-cling in (he S'iirth,"

Miii. Miiiî., Vol. IV, 1911, pp. 204-200,
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Il iiiuy rt'iireHflit u i-iirrcc-
ciip.vrito. Tlic slidlit rccliii'ticm uf tlji' imliiio xoliiiii

tiim fur tlu 1 point nf tlif tilrutidii.'

HiiTiK i'x|ii.riiiii'ii(s (Ifsimii'il m »liow the rulc «t w liirh vuriima iniiicrni»

reiift on diUitf sulplmtt' and chloridc suintions carryiiiR koIiI. silvcr, and
coppiT, liavi! Leeii iiiaii.' Iiy H. V. CuiiKE,- I'almeii uiid IlABriN',' A. D.
Bhokaw,' uni! K. K. (inoi t.'' Tliese exprrinicnt» afford u niui-li lutter liaai»

for tlif disnission of proiilcnis ri'lutiiin lo t' downward ininration of iiic-tula

tliuii any luTctoforc availalplo. »ii scviTai niiniTal» undi-r «iinilar conditions
Iiavc Ihtii tri'iitfd by tlic saine solutions, tlins niviliK opportuliities for
eoinparison.

(lokl.

(lolil. silver and co|ipir are nearly related elieinieally and stand apart
aa nu'tals in tlie concentration of wliicli tlie proresses of sulpliide enrielinient

arc inost eiearly exprcssed. Tiiey are dissolved in an oxidiziliR sulpliate or
eldoridc environincnt and are readiiy precipitated in a reducins, Icss acid,

environ nt. Any one of tl i is rcadily preei|iitated i)y ealcite, siderite,

pyrrliotite. and [irolialily l.y several otlier snlplndcs, fiid'er conditions tliat

prcvail in tlie oxidizinc zones of ore deiiosits. gold is dissolvi'd prolmlily only
in thc présence of a eldoridc ali<l jîil oxidiziiiiï aKeiit." Tl'c iiiost inijuirtant

oxidizinBaBcntsinRoldenrichliieiit are doulitiess niaiiBanese oxides, for thèse
not only siipply nascent clilorinc liy réaction wit'i cliloriiles in solution. l>nt

inhiliil thc accumulation of terrous sulpliate tliat inuucdiately prceiliitatcs

gold froni eldoridc solutions.' In the dci'iier relions wherc cxidcs are re-

duced or acids are rcniovcd to foriii iiiert salts. Roid is precipitated. Ferroiia

sulpliate 'S doubtless an iiii]iortant lirecipitatiiiK a({ent." but inaliy coininon
ore and i.i.iinue minerais arc al.so cflective. As statcd liy Hhokaw." tlie lisl

includes iiiany native iiii'tals. sullihidcs. sulpli-arsenides. siil|ih-aiitinionides.

etc. Of the (îauRiie minerais ealcite siderite. and some other carbonates
tlirow dowii gold at once. Kvcn comparatively stable minerais, like tl:e

fcidspars and micas, gm a distinctly alkaliiie réaction,'" and. given tiiiie

enounh. au auriferous sulpliate and eldoridc solution woiild be ncntralizcd

ev X,i
1 K.\IMO\s. W. ir,. 77/. iiàiirliimt,! t,f s^ltl:l,i,lr .»i,v. ItiiU. [*.<

5-_'U. lin;!. |i|t, .'(!M10.

-' Th, «o„„l,;i, .nrMmiu! ,./ .ilnr „r,s. .]„„r. Ccel.. \(>l. XXI. |-. I. I!li:i.

3.W.?,v///V mhiinih fis imàiiiUinU ^f <iiit<l''t„t y^li'i r. Ki-on. Cicol \"ol VIII
I!I13, p. 1 m.

^ Th- «^"wi-uii i>r<T,f>,u,tim> <>S ,,„ht in „i< I>,>'1,'.^, .lour. Gei.l,. Vul. XXI, l'.llli

p. iil.
5 In Pris».

•* EmMons. W. h.. Thy nfjn,ni „J /,„(„f/,|,„ m h, thc .su,,, rjiriiil <i!l< ,<i!ii:,i .imi s* nm,l,ir'j
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Stic niU.I.\M HAIIVKI 'MMn.Vîi.

iiid«>rit4>, rlimliH'liriwittv unit «cvcriil ni Itère- prrpipitutcdilvtT nipiclly uftiT thp

arid ÏH UHvii iip,

TIh- preoipitulion <if luitivf silver in «idcritir ores hiis ri'ccntly tM'f»

emphiwizt'd in a pnp<T liy Kvki. V. Siiannox' mi tlic Calcdnnirt mit»' nf

C'ii'iir d'AU'iic.

ht (Jfposils of nriN of silvcr tlmt cotitiiiii iiluiinhuirc nf tlic rniiierulH

tliat n'iulily l'uriii tlic- tuitivr inrtiil in tlir pn^-ni-f c.f wilvcr siilplmtc. (nic

vfo\i\i\ su|)|)n,sr tlmt tilt' zone of ^iroiulary iiativr -ilivcr \voul<l I»' rirli. Imt

that it wniilii nul liavc suc-li «nat virtii'ul i-xtcnt a.-* it» ilcpu-iit.- coinpDscd

only of (|iiartz. pyrite, aiul ntlicr Irss active riiiiu-ral!*. Kvm in (IcjHisits

coin|nisrd lit rclativt'ly inert tiiiruTal-. prccipitatidri of silver woiiUl tuke place

uUitiiatily if llir ilepnsiU wi'Tv ^iitliriiiitl, pcnm-iil'le tn permit a downwanl

tuinri'tiun nf snlutinns. Silvrr uuiild he ,m'i'ipitate(i eveii im feltiHpurft or

otlier iiiiiieraU of tlie wall ruck. for. as Si l,l,l\ a\ lia?' siiowii. tliis réaction tuke

place witli surprlsiiin rapidity.'

IJut tlie nuR'ation of ^ilver is nnt [HTiiianeully dclayid liy précipitation

in tlie form of ludides mai native métal, for. dissolvinn a»îain in ferrie sulpliatc

solutions, it passes downvvani to form arjîentite and tlie eornplex antirnnny

and nrsenie siilpliidi's. Iti maiiy deposits, us in tlie Coinstoek I,ode uiid at

Tonopali, N'évada, tlie-e are tlii' iiiost important mimTals. Hiit little is

known eoneerninu the elieinistry of tlieir getu-sis. It i-s knowii. liowpver,

that many <leposits of secondary silver siili)Iiide< are hottonied liy splialeritic

ores, the zone of transition froni rieli to p- ore l-eing at inany places coni-

paralivelv nariow. In view of Will-' ex; rinients sliowinK tliat splialerite

reacts readily witli dilnte arid to yirld hydroKen sulpliide. one niijïlit suppose

that the décomposition of splialerite had released componnds that were

effective in t)recipitatin(î silver. On the other liund. some sphaleritie depo-sita

hâve relalively deep sei'ondary zones.

In some districts, as at Colialt, native silver is almndant. In others, as

intheComstuckLodeand Tonopali. Nevada, it is rare. In the last numed,

and proliahly in ail tliree, silver lias Iwen carried downuard to he precipitated

as silver snlpliide and eomplex salts of antimony and arsenic.

Some récent work l'y Mn. K. F. (Ikolt indii'ates tliat thèse salts are

probahly preeijjitated in an alkaline environment. He treated numerous

sulphides with dilate alkaline solution and when the extraet that wu.<î formed

was addod to dilute acid. silver and eojiper sulphate solutions, silver sulphide

was preciiiitated. When antimony and arsenic were in solution coni])lex

mixtures of sulphides of thèse inetals wcre obtained. The descendine acid

waters encroaching on an alkaline environment, where alkaline sulphides

accumulate, will form in <hpth silver sulphides and eomplex silver salts

instead of the native tnetal. VU- !i.»itoni of the zone of native silver does not

indicate, therefore. the lower level of the zone of snperficial altération.

1 l^roii. Geol., Vol. VIII. li>l;f. In prfw^.

ïTl-> intmiclion betwwn mirifpuls mid wiitcr solutions, with siK'cial référence to

géologie iiiieiiomenti. Bull. U.S. <;('i)l, .Survt-y No. :il2, nK)7. np. M-iH.
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'2tiè WILLIAM IIAHVEY KMUONI.

w l'oiiiplcx ami M> vurii'i) thttt tlii- tipr.lltution of tlic ri>^itliH nt lithonitory

«xiMTiriii-ntH, l'itptTiully wIiitc llif liitti-r un- inuilciiuutr, 'a* ii liitzunloiiH .^ruIiT-

tiikiiiK. ïliew pri>>tleniti liuvc un itii|K>rtiiiit i-cunoiiiir Migniliranrf uiul in-

rnrnct «Kiihwioiïs, if «ivcii witii- imhiicity. iimy rrturcl eutiiiiMTciiil fntcrprifi*.

TtitTcfnri-, in druwiiiK ronriusiunK rcRuriiinK the dcptliît ut whicli i««Toiidary

«rt"* niuy Iw i-xiH-c-trd tu extend. nue nMMuincH a MiTiouw ri'Mixm.'.ihility, I winh
rliiiHy to pthow (Imt iiiTi' U u ficld fur clieniicul n'scurrh lilcHy tu prove
i-xrcediriRly prodiictivi- of rc«ult!* tlml will huvi' un importunt l'CîiriiiK.

NVarly uU ai the rrcurdcd l'XiMTirricritH Imvc \wvn niiidr li frtt' ucrt'M

of iiir, yt't it ih rertuiii tliat tUv prn-ipitutiuri cf tlie «r(mdii' nlphidcM tiikes

plue»' iiiuinly in tlii> ri'nioii!* wlicrr iitinonpiHTii- oxyui-n in » ludvd. In verj-

fcw- of tlic cxpirinH-ntH lm« tlif tiriif clrnimt hci-n tidi-tiuutcly ('(mNldcrcd.

In sonir itwtuncfM the siiinc niinend «iH-t'i-s Iium «ivcn widcly viiryinK rcnuits

wlicn trcateii witli tin- muni- snlution-* undiT nindltiMn-i tlial app.-Hr to l)e

«iriiihir. Thei'xp»rinirnlH in rlic laiHinitory arc dC urt'ut vahn-, lumi-vrr. î*incf

tlicy MiiaKcst wiirking liyputlicsi-x tliut niay l>c tricil ont in thr ticld, and tliat

may l>c tewled fnr rrjiion^t tliat an- udcc|uut.lv diwiihi-d in tlic litiTutUR'.

AttemptinjîKitost sonuM.f tlicliyputhcw'soutlincdahuvi'.I liuvi- «(anntd
the litiTuturc (if alunit onc liundrcd minin» di.«trirt-t yicldiim ttt.Id. «ilviT,

and (*<)pp(T, niOHt vt wliirli arr locatcd in Xurtli Ann-rica, an>l niuî*t of tliose

districts arc rcvirwrd in tlir pa|MTs mcntioncd lu'low.'

ThiH <lata indirute^ tlint. for the di'iMwitH dr^icrilinl. im|«jrtant «Tondury
riiTirentriition of Rold is prulmltly confincd to renions wlicre watiTr> curry
chloridcs iind Ut d('iMif*:tH that i-ontuin niunpiini'.-'c; tliut ."cfundary gutd orew

in dipcwits containinK niucli pyrriiotitc ur uliundaiit culcitc or ttiderite are
pruliul.jy of more liniitcd vrrtiful cxtcnt than in pyritic onu wiihout pyrrLi

titc nr nirlioniitr; tliut iiiiiny uuriftTous Kold dcposits witli u i-urhimute

RunKiic may supply placer ptld an<l tliat sui-li «IcpositM arc likoly to hâve
relalivcly rich out(i..,'s. A inariKuniferous K<>ld on- fnntaiiiinji only tho^f
mincruis tliut react slouly witli Kold-ln'urin(( ucid Miliiliato und chioride solu-

tions niay show sorne enriclitMcnt of «old ut tnodiruttly «reut dcpths.

('onecrninK the déposition of seeondary silver ore, the results of lulniru-

tory ex|W'rinienls ure net altcjKether in hunnony. Wells showed that

sphulerite with ueid ^ulphate yiehis un uppreriuhie uniount of hydroKeii sul-

phide, whieh preeipitules «ilver froni exreodinuly dihite solutions. Palmkh
and Bastin. however. place sphalerite with the weuk or inactive minerais
since, after thirtei dav ontuet with silver sulphate in neutral solution,

no silver wus precipituted. (iHoi r treuted u numlier of six einuris of sphule-
rite with ueid solutions of silver sulphute und found thut those eonluiniriK ire

precipituted silver froni sulphute solutions very reudily. while those free fnn
iron showed little or no précipitation. After treaiinR with ulkulies. howeve

' The eiirichment »/ •'iilfihvi

162-252.

Euui'.d, W. II., Thf ngtimj cf tnnugiimxi- in /ht

Ciiwlnr'j tnriehmnit of gM ikfxmlH iti thi VniUil Slnfo
lyiu. pp. 789-701.
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272 L. I,Fl(il! KKRMOIl.

Tndia,' tu cxpluin (crtiiin fciituri's nf tlio nianRancsc arc il«'|Hisits df thc

Ontrnl provincis of India, v.hu'h arc asMuciatcrl witli a séries of nx-ks iiunii'd

île iinîitlile strùs} At tlic saine tiiiie it explains satisfurtnrily tlie K<'ii»''ic

relationsliip of certain crj'stailine liiiiestmies in tlie sanie urea tn pyrnxenic

(meisHes. ami tlieir derivatidn. at letist in part, froTii tlicse jïueisscs.^

Tlie govdite nerics is n-iïanicd as tlie pnidurt* of the nietaniorpliisni nf a

séries of sédiments eoniposed of varyinn proportions of elieiiiieally di'p<isited

oxides and nieclianieally dejM)sited sands and elays. Tlie typieid rock of

tliis séries ïh gnnditej' eonsistinn of u mixture of parnet (s|M'ssartite) ami nuartz,

of wliifh tlie sjiespartite is f-ipposed to liavc liern formed in acconlaiicc witli

tlie ftillowinK équation:"*

2H20.Al2O3.2yi(>2+:i(Mn{)2.n2())+Si(>2 = :iMn(>.Al2l>3-iSin2+3()4--.!l2().

Kaolin or clay (Juartz Spessartite

Hliodoniti' was formed as f<}l!ows:

Mn()2.Il2( )+SiOj = MnSi(>3+H2( ) + ( ).

tiimrtz lîlHMJonite

and in euses wlierc tlie -luantity <>f nieclianiral sédiment admixed witli the

mansanepo oxides was smi\Il. Iiraunite (priinary ore) was formed aci-urdinR

to tlie followinK reaction:

7 (Mn02.H2O)4-Si()2 = :i Mn3Oa.MnSiO,+ 40-|-7 H.O.

Braunite

Thus, as a rosult of tlie original séries of metamorpliir processes, the

nianguniferous sédiments liave lieen eonverted into a banded séries of rocks,

in wl.icli the chief minerais are spcssartife. rliodonite, braunite. and (piartz.

Many other minerais occur, but tliey are comparatively unimiTOrtant.

Both field an4l micn)scopic stutly prove oonclusively that a larpe proi«)r-

tion of tlie manganèse ores associated witli the roeks of the gondite séries îs

not primary, iKtwever. but bas becn formed by seconciary cheniical altération

of the silicates, spessartite and rliodonite. The altération takes the form of

metasomatic replacement of tho gonditie roeks. A careful considération of

ail the available évidence Icads to thc conclusion that this replaeeineiit was

not superlleial, but took place in deptli beforc dcnudation brouiïhl tho

gonditie bands and associated ore dei>osits to tlie surface.

As Ihe formation of the obscrved manganèse ores—braunite, psiloinelaiio,

and hollandite, cbielly—from the silicate minerais is ;m oxidation proeess, it

îs noeessary to look for a deep-seated souret; of oxygen. The oxygen liberated

1 Momoirfi, GpoIorîchI Rurv-^y of India, Vol. XXXVII, 1909.

jLoc, cit, difiplrrs XV-XVII.

sRccords, GeoloRiral Survey of Iiidiii. Vol. XXXIII. pp. 108172, 1900.

4Memoira, GcoIoKical Survey of India, Vol. XXXVII, p. ;}15.

r,Ix)c. cit., pp. :i06, ;ï25.

eAsBUmitiK tlie nmnKanpap oxide lo hâve licen tho hydratt-d poroxkie. It would

be easy, of course, to construct rquationa for the eaw of the hydrated aesquioxidc.
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under tl.e nap.e of qua Lp .^x™^ "'^ ''',^^

oontains varions aeeesorvnhùrdlTTH- '", "'" '^'P*-' "'">^'' "f™
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lions of every gradation f„„„ .1, 1 "'™ "''"^ "'""y 'n-iica-
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timos, an alkuline carboimfc iii mltlition.' The purest litncstont' would lie

tli! final pruduct. Hut pcrliaps a more likely view' is tliat, unalujînusly

witli the case of the gondite séries', tlie«e calcareous roeks Imvc been formed
hy tlie nietaniorpliism of a t)an(U'd wries of eulcareous scdinionts of various

degroos of purity. The least pure yiel(h'd tlie quart z-ijyroxcue-gneisges,

and the purest the pure inarhh's, the two extrêmes heing linked up hy tlie

eah'iphyres. The numerous ca.«es of rephicement of tlie gneisseM hy calcite

niay then he explained as duo to the attaek of tlic imprisoncd earlion dioxide

on removal of the pressure that originally isolatcd it uhen tin rah-iphyres and
gneisscs were fornicd. Tliis rovorsed replacement nm\ lend. of course, to

the fonnation of pure inarhies; and thus, anaIogou.sly wîth tlie case of the

manganèse ores, we must admit tlie possihility of pure vryy Ihne limestones

of two distinct origins. One is ilccp-eeatcd primary lime.-^lone, aiul the ollier

dtep'Keatcd xectmtiary liniestotic.

Turning to the otiier group of limcstones in this district, tliesc ure fouiid

to contain, in addition to calcite. ahundant dolomite and serpentine and also,

very frcquently, diopside, pldogoiiite, chondrodito, and spinel. Froni tlie

microscopic évidence it appears that tliesc serjwntinous hmestones hâve

becn formed entîrely by cheniical altération <)f original lime-niagnesia silicate

rocks of which tlie chief minerais were diopside, phlogopite, chondrodite, and
Bpinel. Howover. no coini)ietely unaltercd exami^lc of the original rocks lias

been fourni. 'J'he calcite. dolomite and serpentine are thus ail secoiidary

minerais. If such a rock as that deduccd above ean lie regurdcd a.s a nieta-

morphost'd sédiment (which, howover. onc feels inolined to doubt), then its

carbonation also may be explained as (hic to tho carbon dioxide liberated at

the time of its original nietaniorpliism having revorsed the cheniical pr osses

involved in thi-s metamorphism.

In tho course of niy own work I hâve not yot encountered any otlier

associations of rocks or minorais ilhistrativo of this principlo of reversai of

cheniical action on roleaso of pressure, and chcmical attaek by the vory gases

or liquids that were liberaterl froni combination on the incidence of pressure.

Also, as this communication is being written in camp, away from llbraries,

it i.s not prossible for nie to consnlt the litcrature of ore deposits or petrology

for examples outsidc India in which this principlo may hâve been operative.

But I suggest that it may bo of use in exp' ining somc of the phenomena
obscr^•ed in iron oro deposits of c(tmbined cheniical and sodimentary origin,

e.g., in the Lake Superior région.

1 Records, Gcologicul Survoy of India, Vol. XLI, pp. 170-172.

-Memoira, OcoloK'ical Survcy of India, Vol. XXXVIl, p. '2'J8.
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liuufig genûgpn uni cin Gel in «'incr ganzcn Mass*! kristallin werdi-n zu

laRiscn.

Das Erkonncn dur kristallinon DiippclRiingt'r der Gelcrze durdi Cornu
iiut unstTc Kcnntnis viui dcr Kntstcliung nnd Zusiunnu'iisctzung nanK'iitlieli

oxydiiTtcr und lij(lniti>iclu'r Eiseii- utid Matigam-rzc wcscntlich gt'kliirt.

Dit' CU'\v lialton die Kigcnscliaft uuf die Sr-hwcrnu'lall- u.s.w. [osungen

(iilsiirlilvmiii einzuwirken. Dirse KigentiJinlirlikeit nmclit das Krkei'.nen

ilirer rhctiiischen Zusanimensctzung in viek'ii Fiillen schwierig. Sn kaiin

nian liiinfis niclit feststelleii, nh o'ni ( IcIitz 4'iiie wellwtiindiKe clieniische

\'erliindung darstellt oder eiii (lemengu hildet, welelieH uum zwei Ivunpon-

cnti'ii liestelit, niiiiil'ch ersteiis 4>iuein (!<>! und zweitens der von dun adsor-

l)ierten Sfliwernietallverhindiuig. Icli niuclite liierfttr die Nuinen "(Ifhjnintl-

mo-ssc" und "atlsorhicrle DurchtrÛHh'"'issuhHtaT}z" vorscldagen. Zu dieser

Art von (ielerzen geliiiren z. R. dv -ilikatisdien Niekek>rze, mit deren

l'ntersut'hunK li'Ii niirli elien—jienieiivviui mit Beyschlao— tiei der Alifas-

sung der M()n()grai)liie tiher die NiekekTzIagerstiitten von Frankenstiûn

(Sctdesion) hescluiftistc. !iie I>estelien—wic sclion frùlier verniutet wunle

—

ans eineii, "Xicliterz" (iv\ als Cîelgrundniasfie undeiner Nifkc>lverhindung

als adsorbierfe DurrlitninkunKssuliMtanz. Xalieres wird Herr KhaFT, ein

Srhiiler. l*rnf, Kemps, niit-hstens verôffent lichen, der l'ei niir die HczieliunKcn

zwisclien den Lagerstiitten aniorplieu Magnesits und (k'iijenlgeu silikatisrlier

Nicktdcrze zu Proinotionszwecken tn'arl>i'itet.

Aiich der unigekelirto schon Cohnu bekanntc Fa!! Konunt vor, cUiss

(lelerze nichtnifinllischc StuJTv adsorhleDii, wie z. B. ( iehnangancrz lîariutn-

und Kaliutuverl.lndungen.

tMier die ])Iiysikalischen und clieniischcn Bedingung^'ii dieser Adsuri»-

tion-sprozesse werdon gegenwiirtig an der Bergakademie zti Berlin interes-

fsante Versuc'..- iingestellt, zu (k^nen Pnf. WoLBLixtJ und icli einen nieinor

Scliidcr Mifcgten.

Die l)ei der Durciitrankuiig der Masseii auftretenden Adsorptionsvor-

giinge aind im Diinnsehliff vorzi^slich zu l)etil)achten. Wio ieli in viek-n

Fâllen fpststcllen konnte, sind sie mit weitgelicndcn nietasomatischen Prozes-s-

cn verlmnden, die zur fast vollstandigen Verdrungung der ursprungticlien

Subytanz fuliren konnen.

Adsurplion tind Metasonmtose gehen aîso Hottd in Hand, die erstere ii<t

eine sehr g'iush'ge Vorbedingung fûr die letztere, Widc sind so eng miteinamler

\Lrknupft, dass nian von einer "Adsorplintmuftasomatofie" sprechen muss.

Da die Verwitterungsvorgânge die Gelerze hauptsiichlich erzeugen und

die Wrwitterung fiir die irrschifdenen lirfiten versehieden ist, werdcn sicli

auch Vcrsclûedenheiten im Auftreten der Gelerze in dieser Bezielmng nacii-

weisen lassen. Ich komnie auf diesen Punkt nocli spiiter zurùck. Hier

mups ich aher liervorheben, dass die Frage aufs eng.-ile mit dem Studium der

sekundiiren Melallversctiiehungen vorkniipft ist, dio ja ausschliesslich durcli

die Verwiîirrung bedingt werden. Eine sehr wiinscî n- verte syatematische

und erscliopfende Bearl)citung der sicli aus der verscniedenen Iireiienkvjt

dtr Envnrkommen ergebenden Unterschiede wird auch unsere Kenntnis

der Geleizhihiung wesentlieli fordern.
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\\"u- tii'f tiiulwi M Hiii 'riritii ilio (1c1itzi> uiicl zwur uuwcliliiwlirh

Cifli'isoncrz? Xtir ^o tirf aU SinHTstnff imcli wirksuni wur, ulsii iK'scliriinkt

nuf clic Oxyiluticjnszoni'. Mil 'lin hier tniïinchrii Zimnilnlimaerziii fiiiil iiiicli

uii.vrer liiiiliijiii Kiiiuliiix keiiir lirkru nnjrMllarhnJlcl. Dif Aziilitiit ilrr

nicilirshiknHU'n Ijwuiiki'U illirltc zii Kri>»» fur ilif (li'lc-rliultunKKcivcsra «lin,

Sc'lilii-.-sliili hciliirfcii niK'li liiiiniilliKi' l':rziiliiwiinillciMBi'n ilcr KrklariiriK.

dii' iiian iillf ili'li Siriîcrlânclir SiiaiiisiiiitSliKi'li l>is zw Imli-iitcniliT Tipfi'

flnilvt. (ilim- (lll^s iriic'iiilvvilc'lK' Hi'Sliitir»i'lu'inini«Mi iiuf UMifaliKn'irliirc

ZiTsctzuiiKsviiriianKi' liinvvciscii. lOs isi clics ilir Hiilitiseii- uml Kitnnjlnir.-

hihhtmj il» h i'-flini SimUi^iti. HouNUAHOT crkliirt sic in scincr Mimiinriipliic

<lcr Sicjîcrliimlcr (IjiiiH'c (1!>12) iil^ uiunittcltuir iiii wasscrcrfullton (laiifïraurn

ilurch sc.ldic Hc:iKciilicii orl'iilRt. wciclic v.m ilcr (llicrlliiclic niicli (1er Ticlc

viirilraiiBCii. 1" Zcilcii Rrosscr Triickc^iilicit z. li. ini OlicrnitlicBcmli'ii ciit-

!.taiulcii uadi ilini kiinzcntricrtc SalzlauRcii an cicr t)liiTllaclic ilii' vcrincinc

ihrcs liiilicn spczitisclicn ( li'iviclitcs auf .l.'n ( lcl.irK»s|)allcn in ilic Ticfi' saukcn

unil vcrniittcls d.s vi)n ilini'ii ai'siirliicrtcn SaucrsIolTc» nxyilicrcnilc Wir-

kunt'cn ausiilitcn. Dcr ccnanEitc Anliir wcist al.cr scllist darant liin. cla»s (las

Fclilcu irsciulwclclicr Hcstc dcrarliiscr SalzlosunKcn antïâlliB ist.

Icli halic niich ilii (icccnsatzc liicrzu in cincm Anliangc (1er lîonulardt-

sclicM Arixit (1er Ansiclit WôliiUNOS aMKcsclil-sscn. nacli wclclicr die Amiahmc

gelartijscr KosiinKcn niilier licct. Sic crkUiren aneli die ailfl'allcndc Krselicin-

UMK des vollstandiRen J'eldcns iriîcndwclelicr l)xydali(ins|ir(Mlilkte, die niiin.

wcnn die Annalimc BcmxHAHnTS riclilii: «iire. ini so Icicld zii oxydicrcndcn

S|)ateiscn (inden niiisstc. Die sancr-stoITlialtiiicn ( 1. ildsiinitcn lialicn dascRcn

die liiBcntundiclikeit. dass sic den Sanersl dï iiirl,( an die iiltcrcn Krzc

at(Bclien.

liei (lerartiBcn Prozeseii darf nian iiiclit nur an (lie Zirkvilalioli (1er

LôsunBcn anf Spalten dcnkcn, sondcrn inan niuss am/rtni/reir/icrf Diirrli-

trânk II mjr II ijmxxmr .Miixseii tihiw ijiô'xrir lliihirdiiiiir aunclinicn. Die

TnnvaMdhniKcn treten dann iiiclit Banfi-, sdiidern hcrdfonnigavif und scheincn

in keincrtei licuieliunBcn zn Spalten zii st(>iien.

DerartiKc DiirclitriinkiinBcn mit spezifiseli schwcrcii LiisiniBcn. die -on

«heii niedcrsiiikcn. k(.nnen sicli liin tic} iinirr lim Cramhvmu-rsimijd

erstrcekcn. l-^s treten dann (lelcrzc Banz ur.verniittelt in dcr primiiren

7.(.ne Ilimderte yon Metern untcr dcni ( lr(ind\vassers|iieBcl anf. (//( '/'/(/(

hâu<]l luiuitUâMich mn ilrm sjx-zijixlini Ciiriclil ihr I.ô^miii iili.

Dir Celme siiiil alxu nirlil nur nuf ilic .\alic ilir liiduliirflâelii' tir^fliidiikl.

wa s/r nui hûiifujutm iiarkitiimieii , miulirn sic fiiiilen sich bis zii beilcutciulrii

Ticfcu. Sic kiiiimcri uicii'l in (1er Oxijiintiomzciiic riir, kônneii nich nhcr niicli

iivch in lier iirimârcii hiliicu.

C. Erfnliruiujeu liticr iliircli .1»-'.'ii««(H cnUlaiiileiic (khrze.

leh kenne hislier kein cinwandfrcies Hcispiel fur die EntstchuiiB v.i

(Iclerzen durcli Aszension. kiinn dcsliull) nur die MôijUclàcil ilircs Auftretei:

diskuticren. Ani BûnstiBsten fiir ilirc BildiniK sind also die lici i\en \ ci

wittenmasnrDzessen V(jrhalidc"cn Bc(lini;unBen wie iiicilriiir Tfmiicrniii
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Zu rlcii iirinuin-n Krzcn mit (à'k-liuraktcr itiu»» ioli uucii «i'uImm' htt-

ritixcht BiUliinjuii m-litirn, bci tlcin-n vh zu (ImirtiK Iu'iIchU'ikIcii Kiwncr/-
ann-iclirruiiftcti nck'iiniiicii ist. dass un i\vn Ahimu K<''lii<'lit winl. Irh

kcniic (linirtiK"' VurkottiiiH-n in Kurupa ini Ostcri Sardiiiicris ln-i .lerzu.

Auf (iiew iictrliintrrcsNunten LuKorstiitlm nmclitu midi Xu\arE8E in Hom
aufnK-rksiim.

In (lli'vcn Fûlloi hdinyen die Vfru'iUerunysi-iiTgâtifie an uiid fUf fivfi die

Kf'nuritr(diomn. da tfiiMf ubrr iirKprÛiiylicli "i'ul, mûnncn die yvnntintiti diUrze
a'f> pritndrc tiufytfiDtst tverden.

Ktwiis andiri^ ticici'ii die rnlsttliunKsIicdiiiKnnfîi'ii Ix'i dcn Ix-nits ohfn
nnlirfiicli crwiilintcn .^lilihilischin Mckehjiltrz^n, die cliciiftills als primiire

aufBcfaf'î.t wcrdcn iiiiiriM'ti. Sic sind unwiT srlionisti's ItcispicI fiir I.atrraist'-

krt'tidn im inncrcn Siimi' des Wortc.i und cntstandcn— suwt-it BL-nauf IHtiT-

suctiunjEfn vorlicfEcn- diin-h jiinKHi' VcrwittininK. Audi lii'i Frankciiftciu

konntcu EkisculaG utuI idi dicsc (icncsiM naduvciscn. Walirt-nd alxT \>v\

don (tlicn anncfiiljrtcn Ilcispiclcn die Ltisunum nur «anz ohcrfladilicli Krz
konzontriirtin, fimN't \m dvn i^ilikiitiscliin Nickck'rzcn t'inc Ticfi-nuirkuiiK

stutt, d<T!nl dass cine int('ll^ivr Zcr^'f/uns des ScriM-ntinKcsIcincs an Spalten
von dcr (Hicrfliicl»' nai'Ii dir Tivfv platz^rrift. Dièse Kr-sclu-'inuiiR liisst

eirh ]>v'\ Fraiiken^tcin. \vo (^ujirz- und ('linIcodi)]iHiinK)' dcn Scrix-iitin

zcrrutti'trn. vorzUnlii-h Ixciharlitm. Dcr Aiisatz dcr Xickilftclerzc crfulptc

ganKartit; ndcr in 1-orni nanz iinrcKclniiissinrr ImiiniRnalicinsniasscn. die

hiiufid naili utilcn trofifiirniic indiycn.

Hier war der Nickcl^'lialt urspruriiilicli iu Silikatfnrm im (Hivin

entlialtcii, man liât ahcr kciii lîccht dièses Minerai als ..Krz" zu hezeiclmcn
und Hueli Ici der Sententiiiisiirunn faiid kcinc NickclknnzeutratiMU -itatt.

Nickel ist audi l'iclit- wie viin viden l-nrsdicrii anucnnmmcn wird-iler
Iciditest extraliierliare Hcstandtcil des Seri)ciitin.s. lici Frankenslein konnte
ich vielmelir dcn Nadiuei,-^ fiiliren. dass die Mauncsitextraklidn wesentlidi

fruher crfoi^te. Der Einliuss dcr Ta^ewasscr hildctc crst sp;iter die Nickd-
lôsunjïeri. wddic die silikalisdicn NickeMJelcrzc entstdien licsscn. Wir
rnUssen sie zu tlfii i>riniaren Krzcn rcdmeri. die im allsemcinen naiinfùrmig

auftreten.

Aux di(se)t rnrûgutujen vrijibi Nich. </*;.•..•< ],rittiarr (lelerze tiutzhare Lager-

staitni hildcnd aiijtrekn kômitu uml zuay etiMatid'n sic unrniiMh-tr or. fier

Oberjfûchc odcr durch dcxzfiiditnnde LUnumjtn.

Dièses lïcsullat l»ereditint zu fulecndcm Scliliiss:

Als Vcrwittcrunfïsproduklc miissen die ( iclerze vdu kliniatisdien Ver-
hîdtnisscn aliliiûiKig sein. d. Ii. die Zusammcnsctzunn muss sidi i)eispiclsweise

hei rezenten Lagerstiillen mit dem lircitenurade iindcrn. Idi crinncre liiir

an dcn Unterscliicd zwiselien unsiTen lïaseiicisenerzen und derii Laterit

dcr Tntpcn IuIjczuk auf dcn ToncrdeliydratRclialt : l)ci uns fast îiussdiliesslidi

Eisenanreielieruuff, dort zuglcidi Bauxitisierinif;.

Kin «enauer und kritisdi durdigefulirtcr Wr^lcidi der ZiiS.mmensetz-
ung untcr vcrsdiiedencn klimatisdicn Verliiiltnisseii ent^tiUidencr pritnarer

Gderzlagerstutten dùrftc uiditige Ergi'IjuisKc licfcrn.



'•«'•«X„«
, y„ ,KKr.V„X„K K,.Z., ,•.

281

""• '^""M'sr. ,„.„ »,„«>:«
' KH/K,

Ui|.

*^'"IKTAI.,.„K„ HK.V s,-,.,„.K Vs„
•1- AllimiiiituH

^"'«-:ilt:vt;::\,::;;'V' "* '^'•» '.".•^^.
.. k,,,..

'^ -.'- ' r^::;;*'"*'^
'-" ''"™ "i" '- r» c:x:z:z

' "•/"''' ""'I ••<H.,v,.f,.|ki,.s. Sill,,.,. ,,,„| |, ,"""''-'"-'"'-"'''l'MhulM,„ „.;,,

•"'"". B «„l,„li,.|, ^„nM,.|,„
,

'" »u,.„.s,.),|iir n,nv»,„lf,vi iv" ,1
'""'I.. iM ,.

„, «, '^ ;"""" >^-™".i-Niti,i,., ,1,.,,,,
,,""'"

'«.-•:.ii,r..,.,.„,.„;":;:,:^ «;;,;;";"
i-i

; .1,.,. k,,,,,.,.,.,..,.,.
,„.

^ '"""»•'• '''1 J"-«' El-/,. I,0M„,-



•ivj r. KKI M M.

4I1T» liaiiti» un cirr <lnli/j' ilcr I Iwilulicpii»- «l'Ui'ii .lie Zi'îiiMiliiliDlHionc'

vorkoiriiiit'ii.

I)riltin> Irvtlll lomiiuji ^.tlirijrnrr Mrltlllr mil Smmillsrliai liiiiMl-

Kuiji'tiii uuf, unliT ilicuii -iii'l <i"lil riiil Siliw.lrlkii» iiiid Sill.vr mil Hlii-

«lunz uni luinlin^liM. Anili liiiT faml ir}i in <lvn ^ul.liiii'lini DiinriHclililïcn

nur l'lirrkiM>lunj!cn nnd ilolilniiinniilsfllllnnur iv ilir jlniKinii Ijlclnnlalli'

uni ln-/w. in lii'ii liltiTi'n \..rmnUniliiii'ti.

li'li miM'hti' clir l.i-iiii-n znliUI unilillilirli'n M.nhurlilnnuc-n ili- IVIilvn*

vim nn'lu^Mrnuli>''ln-n rn./.r^^cTi niclil drnirl uiifttrt'avNl «i-'t-n, du— irh dii-

.\lt)!iliilil:iil ilint .\ufl:,t.„.t b'4r:il,. ./..(. /i/iiH» wlitini nur i<lur tin- IkurU

ijthiUtI :n ••<'>*. il'iMfi lui iliri'in llruit/nn i/*V Mii'mim<tl.^ : lui uritim iiiclit

(lu Itnllr 'lii'll «'il- >i'i il" Eiilalrliiimi tli- rrirlini Srhmriiiihilhiilji'lc

II. i;nhl<l,iii„j lin' Hkumlttnii nirhri, Siiiji,!,' ilurcli /V«f/i.i,,n.

Wtv Itiidnim cliT dcsziiidiin ndi'n .S'IiwiiMululIliWnnui-n in diT ( iNvdii-

linn-iciiu' dir IJvIuiU'Mùllcn nnd iliri' lli-ihiklicm dnnli dii' iniinimn Milull-

snllid.' in diT Ziini'iilutic.Msznni' i>t hcnlr ( ii-niciniinl nlliT I.UKiTSIûltcn-

KiHiliiiiin p'wnnli'n. Dii- Zuld diT l'Ur^chiT. div sirli mil drr l•'^l^l hcsc-liufl-

ip'!!. i^t zii grills als dus:* ii'li -le hier uuf/iihh-n inoclitc. Icli "ill uhcr niclit

viTlrld.'ii durant liinzii\vii»i-n, da-s DE Launav in \:\\t><\k\ zn dc^n rUmiiTin

lîi'liiirl, diri'n Arli<i.i" n.i.l. zn nuinciv ForHilinniiin unnulin nnd da»s

nmiii'lar ninc Wiii f.imi. \>i- br- vim uusuczviiliiu'lc" InliOnli'ii d.r

Xcnii' WiH «c-\\i<~in ivnrdi'. 'l'iMizdiin sinil ilic l''iprsrlinnK»crm-lini«sc nm'li

Ix'i Writl'Ml Ilil'ld lTs<'Il<i|>ft.

Ich inûolitc liitr ouf fului-iidi' wciliTir KlàruiiK iMihlrlVnilr l''ni(!iii knrz

i-inKclifil:

a) Hi» zn wclcliiT ïicfr kunniiiu iliTurtini- W'riiindnngi'n v(;r'.'

10 Wi'li-lu' Hiilli' spii'lt dalu'i die Ti'klonik?

cl \\i Iclirn Kiidlnss lialicii Klinni. .\lirusicin u. w. m,?

d) Wic i^l ilin- IlilduiiK v.in Siiallcn ans in griwsiT Ticfi.' zn orklârcn?

Zu iij : Mun kuini ilii' incislcn KlfulininBi'li in di4i Sutz zn.samnii'ntaaaen,

das» sicli Oxydatiiniscrzf su lalDii' hiliUn als Saui'lstcilï viirlaindi'li ist nnd

ZcmcnlaliDiisiTzc olwas lii'fcT dnrcli Hi'dnklicm drr Sulfidi' cnlstiliin.

In cic-r lii'Ki'i iiinmit nian an, duss ilicsi' fnnvandlnniii'ii Icilialirh <lui<li

iiaoli diT Tic-IV unf llulilrûnnun ziiknliiTcnili' I.iisnnucii !; rviirEc'l>ru(lil

wcrdcn. nnd niaii ist dislailb ui'Wiilnil als nnliTc Cri'lizf dicsor l'ninand-

lunucll dru i:ninilin}>"irsi,iiijil anznsrlii'n.

Wi'im iinn and. zwiifcllcis zui- HildniiR ili'r llxydaticaisirzc Sancrsli>li

nntwcn.liE ist, niul si^in Vcrliraucli dir MiiKliclikeit dcr mi 11 niliium:

dicsiT Krzi- unssclilii'sst, s.. Iic-darl diw nnin; lin,,;, ,l,r Y., r h,lw,i..,r:.

zwi'ift'Utis lincT Hi'visiiai.

Anfiliii Krzlaacrstatti'nsiiiclcnnii-lit nnr dii' fn i?,iiknliiTciuli'nI.cisuii|»rn

smidirn amli die- Dunlilrunknnspn liiu' Hoir. Aui-li wi'im kcini' Brossciri

Ilnlilrannu' in dcr Lygcrslallciunassc vnrlLuiidcn sind, i.adi'l cim "Tknlulici

des ('rnndwusscrs «lutl nnil zwar wcrdcn- wic icli bcrcits ,. lilirtc— cii<

spcziliscli Icicl.tcrcn I.cKnnscn dnrch die spczilisch schwcrcicn vcrdranpl

/>;, .!«/./.) l.,i'i< f.-mtir i.aih lier ï'/i/r ,-//:/.. n-fcK SchwerimlnUlôfKnijen /.«b.:.



PlUMlM UND .«IndAkx t.»It, l.,,,w.

••^

':'t;;rr'rï,:,!;;;:;:;:;r;;7; '—"•na„.

:rr::'T':,rr " «''-'''"''.-
::r';;,::ri^..:r:

?":'-

'""" '...«-. ,/,T r"
';,""'»'"''"••"

i-"«.T.t,i.„.„„.ii,.,
,i.,r„, M, ;,

"" '!';"""'„l,„n,,™. I,i. ,„ l,,,|,.,^,
I

,

.,''• ''''"''''<,'''''"''• li ".ni,.,,,

'''tr:'''';isj::;:;:---'^V^^
'- -

!>"""" .„..h,- ,„|,.r „,,,i„„, „.,,„„, 7', '':'7'- "" ^'•«"l.n,„«,.„

;:'7- -.nk„„«„„ ,„.,,, „,t„^,V V' ,n"""
" '" ""'" -"""'I"

'7' ^-^""*' ^ < ",n,,;i :;
'-'x::';'

^'- "'" -i^-iv,. „,. ,.,„

""',"; *H<ui,„i„„ ,1,.,. „„f ,,,„ ,,„„;,„, :'i,7"lll"';""«'"
i"ei.,n„,s,.„ ,ii,

-'';;;;;;;i;.;;i..H,.i,.,e..,,,.::iJ::,;;;^^ ^™i... i .„

K^"- ->v,u„s ,ii,. (I,.,,,. i, i,r,
'

;'";••'"''"'•- /••-<.',^ s„ i„ ,, , ,

•"•'-- vo„s,. A,,,;::^ ';
r,;;^,^;

';"™'7 ^-"' r.i..i„.„.i,.„ si;,,
;

;-' •'"i<-.....k.. ..ici,, m,,.ii,.,":': ',:;;:' ';•"<' '- '!;'" s'.a.i„ ,.„

( r.nzr„si-l„.|„ U,.„ ,.. , . , :_ . . .

"" '""'"' "'' 'liT zvvi„.i„.„ ,1,,,, i„.^^y^^

•1 '« i„ lier

Hutto,l'Ii

I.HW,.l;itt,.„ >-,.rsd,i,,l,„,f Ilr,.i,rZT ;
-

'
'"'""^'''

(''""''•'tige

-I. 'lio :.eicl..„ F„k,o.. :,;m"^:: ,

' "'" ''- '^""- l-.-lin.. -vir,l, ,,.,,,,

'"'I rer <>.vy.la.i„„.sv.,rK,i,„„ ,; ,

'™ ' •^'""'•"; '>"» K,.l,l,.n l,„|eu,.

--'!» ""d ,li,. l,<.,r,ic.l„L,,; I ,

;' "
"f

^^''?, l-"»'"»™,!...,,
,.in„n.

Kln.-l,arMgo,,Kk,,k,,,,«,,,,„,i^,,'7 'l''-'^"'"' ""I™ „„f .1.,, „,,„,i.,.|,

a..'l'.rer»ei,. wir,! „i,.,„
„'," "

,^t M™-?'""""
''"""'- """ -""«...

>.",.i,.m zu„l,,i,.i, i„ l„.rv„rr.,B„ ,1 • ^ "'."''""'""•""•"^•"l'i"'! '"'Imrt



2il r. KnuHi ir.

tur Mtwii' M) iiirht Kttii^tiit wur, in Spanifri wiinli'ii <lii- IViHliikii' tlvn un uihI

flir xirli (iiifti (lie liM)i(?ri> 'IVrii|M'riihir lH<KiiiiMti|iti>n OxyiliitiiiiinvurKaiiK*''* mir

luiiK^BIll ihtnli «lit' MnlrrM'IiliiKi' aiTnlnrt.

Zh ti) !t,i' .XnJIfhn luinxih Oxf/'hliotiH. ,nfl /.t tnihhllimi»trx>

I» >l,i i» 111,11,, „ /.„>,i liât in l'iriw'liH'u Fitllcii iIum luK-li^ti- Inti-rcHM' di-r

I.iiKi'ri>tiUh'til'iir'*rlnT iTn'ut.

Ili'kuiiiit i»t ilii." Kimtrint{<'i) <i<'r Zt-iiii'iilaiiuriM'rzf in ilic prininrt' /nni>

imnicntlich in "olclu'n Fiillrn, uc» <lir Hi-kiuxlitn-n Mi'talIviT-o'liirliuntEi'ti tim'li

niclit hiM 7M\\\ (•riniilwa>f<i'rKpit'Ui>l vurKolruntim xind. Dunli ilir \tilurni-n-

vt'riinclrruniirn tin dm /«'rncntatinnMvtirtiniiui'n liildrn Mi<'li in dir itrirnùrm

V.T/.V liinf'innicluiidr S))altfn, inif dt'in-n dir Hcliwi'ntu'tidllnf.nnurn jiiciliT-

ninkt'ti, dit' /rmintatiiiimcr/i' iriNtclicn aU» )>i<-rl>«'i diircli Di-nziriMinn.

I llicn liahf ii'li daraiit' liin|i<-\vii'st'n, tlii>s xirli ikuc-li untcr dini ( iruiiduaN-

wTspicBtl Ziiiii'iitationscrzf tui dtT DurrlitriinkiiriK «icr ur"|>rlnii[lirli (inind*

wasMiluliniidi'ii iiriniiinri V.nv hildi'ii knnritn. Ilir nt'urrrr l'ntirfUi-linn-

tii'U lialicn Kr/.i'iut. dil^> die dadurch luuirktrn MiniTalni-iiliilduniirn

nii'lit \)!iivf,mti^.'i\i rmi/u-clirtitm hraurlirn. Mindrrn ficli anf in c-lu'rnii-rli-

KitiJi.KiM'lnr Hi/iiliimir lir-cindirs uitinnrli' Stcllm lH-<'liriinki-n kimiim.

1> < tit-trlim dann ..riiivMiiidlnntïslM'rdi'" inniittm iiiiviTiiiidt-rl KfMit-litncn

Mail riai>*, nlinr dià»s /ul'rinlt^r^paltlrl /.w s«iii'n -iiirl.

ScMir^Nlidi koniiiim ( K\d»tinn«- und /.itni-ntiitionMTzt' in ni-rt/-

niaH>i|fiT AnitrdTiuiijï mi .spuli, n vcir, die sicli diircli irK''iidwi'lrln— nn-iH

ti'ktnni,-rli!~ rrsacl'i- if \l•l.^^(^:l•^frtn liildrti'ii und lài* in ilir priinan- Znrir

uufri^^^tl. \'nn solclicu .«jMlti'n kunn das (iruiidwaKMT dirart l>ri'iii(lii.'<st

wcrdcn. dar-sda-' ( iiliiil in drc Niila' drr Spaltf uliifclnickru-t uird. * alaniicn

wpiiiij- aut dir Spidir ( »lKrll:t(l.riiwa>si>r In ilii-^rs AlttrnrknuriK>Kfl'irt, s)>

wirkiii >ir Vdii dcr Spalh' an> (ïrtiau su. wir dir Attnnspliarilicn vim dcr

Dlii'i'lliiclit- mis. Su liu.ui' SaniTHtnlï vnrliandi-n is|. hildcn sicli /.u Ix'idi'n

S'ilt'ii dcr Spalir Ox>(iati(ins4TZf und nai'Ii \'iTliraiii'li (tes SaucrstutTcs iti

ctwa" itntsscnr ICntlVnittnK /ît-mmlatiotisiTZc. Wann dît- Liinunum Ix-rt'its

KaiH i>ii'!lfni iduT ^c'll\vlrnutallllalti^. sci cnt-slandcn aussrlilics.slicli Xcint-ii-

taiiuri^i r/c-,

///(/ //(;/(// iils,i \'t ru-lttinintjsimizisnf in ijrôs.'<irrr Titfr iiiittr lii.'<,ytiiUr8

guii-^Hijin l'iin^tanilnt vm-.

('. Ktitshhumj iirimArtr xchwenuiiaUi'iichir Erze ilurch Attzeuxion.

Oit' Studiin iilicr iliu Loifcrzc dcr Oxydât i(ins-, Zcnifntatiuns- und
primiircn Zonr lialicii unscrc Ki-iuitnis des Auftrt'tcns ciiicr grusscn Anzald

oxj'di-cl.cr luul .suifidi>-i'hcr Km- l)t'dcuU'nd crufitcrt. Wcnn niuTi hci dcr

It'idcr SI) lirliclitcn Anwi'iidutiK dcr Suiicrlutivc und dcr Wortu "ausschlicss-

lich" und "nur" vorsiclitiK ist. kaini nian .scIkiii jctzt cine Fullc von Cicsctz-

niiissijçkcitcn aurr^tclicn. die nicht nur fur die Wisscnscluift widitig, .idndcni

zu^lcicli fur die i'raxjs hci dcr rîilcrsucliuiif; und liewcrtunK von Kr/Aai!,vr-

stiitten v<iii uns('li:itziiarein Wcrte i^ind. Ua icli an andcrcn Stelle auf dcn

jetzÎKcn Stand unsiTcr Kcnntnissc ein(teganKcn liin, will ioh mich liier nur

mit dcr Moylichkrlt thr lUîtinnu .ichinrmctallrticher Sulfule iintcr .solehcn

lîcdiuKungcn [)eselliil'ti^<'n,da^s^it' zu dcn prirnarcn g<'rcel:nel wtrden ruu.'Mii.
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288 i: KHlwni.

ri'ii-ln^ Hcisiiii'lc sind Niiutiini'ii in LupplumI. (irasslitz-Kliiiiîiiual in Hiihnicn-

tiaolisen. lifi Nautimcli ilraligoii Ku]ifi'llûsunKdi in Miignitciscn fiilinlidi'

Srliiilitin cin unil si-lztcn KupfcTkics ali, lui Crasslilz wirlilin altère

Kiese, uiiil zwar viirzugsweise MaRnetkies, ausfâllencl ailf jûliKere Kapler-

lôsunseii. Ml ilass sieli elieiitalls Kuiiferliies in TriiraiTn unil l iprânnation

l.ilclele. Aueli Ilicr entstalul «eder ])\nitkupferkies nutli Kuplc./lanz ilarcli

du'se aszeiidier enden I.iisunyen.

k'Ii kiminie damit zu den Vurkiinilnen priniiiren Iliinlkulifeinus nnd

Kuiijergkwxx iilcrliaupt. Es Kmlen sieli wiilil in cier I.iteraUir Angalien

ûlier derarlige LagiTstiitteii z. H. in Siiilnurwegen iliul Siidatrika. Indesscn

kunmit ca sehr darauf an, von wini derartiRe l'ntersuelmnuen angestellt

«imlen; sie k<jnncn niir al» vollwcrtiK gellen, «cnn diT heIrelTende (lenloge

dii' niitigc Erfahrung aut deni Oeliiete der l.riterze imil ihrcr l'jilsleliung,

eincni der seliwicrigsten lagerstiitleiikunilliclien, liât. Aucli dann geiiugt

niclit die makroskopisrhe Prûfung. sondera es liedarf driiigeiul <ler Diinn-

scldiffnntersuchungen.

Hei allen von mir scllist untersucliten \c.rkoinnien viin lîuntkiiplereiz

und Kupforglanz, die mir Kollegen als vcrinutlieli iirinair seliililerten, koniile

ich bisher mikroskopiseli die sekund&re Entstelnnig naeliweisen: ieli stelie

deshalli allen Behauptimgen von dem primiiren Aiil'tieten ilieser reichen

Kui)fersulfidc skeptisch gegcnûber.

Die Ursache. warum aKZendierende Liisungen im ullgelrieinen scliwer-

metallârniere Sulfide bilden als desiendiorende, muss in der Verseliicdenl.eil

der clieniiseli-geologiscbcn Bedingunfen bel der Erzbilduiig liegcn; aszenil-

ierende Liisungen stelien gew(ihnlieli unter hciberem Druek. liaben lioliere

Tcniperatur und sind nieist 8chr vcrdttnnt, deszendierende liaben dagegen

ungefiihr die Durcliseliiiittstemperatur des Brunni'llwasserB, stelien unter

gewolinlicliem Druek und sind wegen der stfindigen Berûlirung mil Selnvc-r-

metallvcrl)indungen relativ konzentriert. Dit fini letzlijimmnlcn Beding-

mgen mûsstn (hr Enslsieliuiiij lier schwmnttattischeM Svifule gHmliger sein

ala dît €r:itgen(itinten.

D. Werl fier DûnnHchli^untermclmngai.

Ans den obigeu Ausfulirungen geht die Bedeutung dor Dûnnschliffunter-

sucliungen fur die Entseheidung derartiger niclit nur ivissenscliaftlieli,

Bondern auch wirtscliattlieli mchtigen Fragen liervor. Das Verdienst auf

die Bedeutung des Mikroskops fïir die Lagerstiittenforscliung zuerst hingc-

wjesen zu liaben, gebulirt unzweifelliaft Beck. In den letzten Jaliren hat es

irnmcrnielir Eingang gefunden und lieutc i.st es cin unontbclirliches Ililfs-

niittel fur die Lagerstâttenkunde geworden. Vorlâufig sind die sowolil bei

aufTallendem als bei durchfallendeni Lidit ausgcfûhrten Untersucliungen noch

wenig methodisch, die Mittel der Erkennung der einzelncn Erze sind nur

eiueni verliiiltnismiissig kk;,.en Kreisc von Forschcm bekannt. Schon jetzt

liisst sirh abcr mit Sicherheit vorausselien, dass sicli binncn kurzem einc

xjxzielle EnpelrographiehertmshMen wird, die auf den Methoden der mikros-

kopischen Geateins- und Metallunte: uchung weiterbaut.



A (ONTiitn. Tiox To Tiii.; .mi.;tai.i.(k;f\v or
'"'• '•llll.ll'l'IM.: ISI.AM)S

l'Ai I. U. lANNlXcl.
'""'"•' "<^' ».l'- fS,.i,.M,,.,X ,,,.

"r-.;-.l.'p...i,s ll,n„,Kl„„„ ,]„. iv„rl,l l,;,v,. i„.„„ „l„„.,,„|
, ,

tlis (.h.-,.rviili„ii -, ,1 '""" '""'l'"""''""'!!)! i>"i-li\ tv.'aiicl

«rc'at ,i,.„i „f i,„„,,,„. '
'
"' """ '" '""K"- "' •'«ai.. .„ a«„k,,, a

.|..-niiiiiriii\ ,„, i..ii.:-,>Ki.,,sns.

Alaska ,l,r,„«i, „-,.,„.,,, r..i,.,| SlatM"; Ï ., î s"' n'"
''"" ''^ "

p
't;;:;^:;::^^':^:^;:;,;;:::"^

^

; ^^'-""^ - ''• • -

ll.<- "..'tais ,„av |,„ ,.,„„,„„| „
'

'
',

" "'' 'In-^itiu,, „p„„ .„,,, „,,ivily.

iv.ayislaial„f,
.i,|,,r.,l,|,, .;>„ i ,

'

,
' "" '"'" '"'""1 '" »<-..lv

""•" 1....I tak,.„ pla.,. „n„.,|,
"" '^^ '"' '""»^""'al ...«1 .... ,lisl.„l,-

mo..t ,vi,l, „,i.. ,„. „; ' ,'„;','•"'' '","" '" "'•^""•'
'" ->--.-

-' "'ar, a,„i „„r .z zù:,^,:!;::'
'""""^'""' "" """^"-

'7*. """»»0.-.'ri«. „/„„„>.,„„ ,,-,.,„j^,„„,_ „„„„,,„ ^. ,, ,
,,

287 '' '



'2SS rwi. it. kanmm;.

•riu'si. ciri-lii'lls currcspiiml in diiv, 'i..n iuul li'iicth to !)« main ti'c-lonic

Ihu-s ivliiili "in ci.niTal nm ucrtli an.l -mlli. Lut miiupr (li.partim-^ fn>iM tlii»

(lirvitinn iir.' In lie sivn in ti.c liru-s runninc tlin.nisli llu' isliui.ls nf l'aliimm.

Mimlnr.i and thosc in tla^ Sulu (Irciup, thv Zai.il."aiiKa luninsula an.i ( Vl.u."

It is inil)"rtanl lo nnlc tlial tins list (if tccti.nir lincs ,l.-|>artinB fnmi thi'

fyninû ticnd l>v tlii> ncirtlic-ast iliri'cti.m icniprise tlir rc'iîicms wliiio tlic lia»t

K,ilil is liiuiwn.' Thf inuji>r ncirtiivvi'st cr ni.rtli lini's mark tliv K'>lil Ml^

ratlMT than lia' niini.r niirtlaast linis. In Aroroy. Ma' atc. wla-rc tl;o t«cp

lincs niirt, valnalilc viins arc f.ajnil, whicli ])arallcl 1m n.ajor ncirthwcst

Une In Mindanaci scinii' niiniir tcclnnic lincs slinw an cast and wcst direc-

tion, an.l M-hcr,. ihcsc n...ct tlic inajcr lincs „n-.lcpc.sits may ur. In

gciuTal. llaav a|ipcars to l.c a relation liclmcn tic Rrcatcr tc,-t„nic fcat.ircs

and tl:c nnixiinnin orc déposition.

OHK-l)KI'CSITS AND ICNKnIs .VCILVITV.

•|l,i> on-.lcposits always arc assoeiateil nilli iRiu-ous rocks and ociair

in vi'ins in and aronnd intrnsive massifs, forniint! n-.ctalli.' aurc^olcs .«o

.-IniractiTistic of minerai districts, •linl^ in the l'aracalc district llic «-ni»

ar.. fomiil in Kranitic «nciss or the adjaccTit dioritic schi.-t. In .\roroy the

veins arc fourni inainly i.i uudcsites. In Ucupiet* the veins are lon.id iri

andcsiti' and to soiiie extcnt in quartz-diorite. In tlic Maiicayaii-hiiyoc

district tlic oro arc toniid in diorite, andésite, and amUsite l.reccia.

Tlicrc is a total al..scniv of orc-deposits in tlie sedinientarics. tulls and

lavas cxee]it nlierc tlicse arc in |iroxiiiiity to intrusives.

In li,..iKUct" somc veins of tlie Major mine eut a -mail l.ody of scli-

mentaries adjacent to andésite. S.mitii' iiotis tlu. oicurrcinr of .pmrtz

veins in the schists ot Mindanao at Misainis. Placer aiul near Za.nlioaiiBo.

Tlic area evi.lcntly lias hecn sulijectcd to «reat ,„cla,Morpl,i>m. ami tlic

schists are of .loul.tf.il scilinicntary orisin. In the .\iiKat mm rcRion. Dai.-

„l„,i« fourni somc nniKnctitc ores at the contact of an ipicons niass «ith

limestone.
. . , , . i

(Ireat ureas .if sedimcntaries are fourni devoid of deposils. cvidciicmc.

as ptiintcd out l,y I.IsixmKN» for the western rnitcl States, the mahihtj

1 S>i,TH, adogy S lh> l'hilii,,».,. /.("«./..: rhil. J"'"-. ^o., \ol. V, w 5, 308.

3F,a,.a-suN. .lr»r„,, Mn,Me. Mi„.„,l Di.lr^r, Pliil. Jour '•';;'«• ^-

<Ev.J.»ND BnoKÙi .lf.»r»( Oi-iritI; l'iiil. .leur. Se, >c<-. .\. (l'JO,) f]. 4, 11, M .

SMiTa^d EDniNciHKUD, /tajui» Mi„n,,l nUlricl: l'I.il. J.»ir. *,, Soc. A, (1011

""Tomvan'riD',' Min. R.-». Phil. I.., Uiv. cl Mines, K.irc™ of Sci.ncc.

• Smith .nid EDDiNum-.LD, ibid. p. «2. ,„„<- si„. >

TG,nl.H,k He^,mni,mn,c ,,f Mwdamn a,„l .<«l«, l»rt III; l'hil- J.'"r- -^.. ••'i'

'"'

s Assistant, Division of Min.s. Uurc.iu ..1 Sd.ncc, Manil.i, l'.I,

• Ibid.p. 8.
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In Ainrity. tln' oldcst iKiiciiti,> rock is saiil Ui I»' iiitm^ivc (iiiarf/.-iiiunic'

ainl tliis \V!i.- f(»llu\ri| l.y ititnisivr and cxtriisivc iindcsitcs. Tlit- aiulisitcs

w.Tr l'nildWf'd l)y i|iiartz v<iiis, aiid tlnsi' miti- follinv.-d b\ iiitrusi()ii>i nf

Ini.iti'-topljrili'. \msu\t mui sy.nitr. TLi' piriod n|" niaxiniuni dilïrrviiliati.iri

(luirkly followid Ilic pcrind mI' viiii lunnalinii.

In liiiimuct, tic nldc.-t rock is an andésite ivliirli is intrudi-d l.y ijnartz-

dioritc. Tlie main |nritid i>|' vrin l'itnnatinii appi-ar> tu tiuvi- Inlloweil ttiis

intrusion and inay lie nearly synelironuus uitli tlie period ni' basait dillVr-

cnliiitinn thiit gave rise tci tli*' tnany dikes in tlie area. Tliis point, liowevcr.

is npen to further tield invesfijïaliipn. Alidosile of Ititer anc fiillow. d tlic

period i>ï vein depnsiticin, and a ininor pcri(»<l of rnck silic-ificatii)n took place.

Tliis silicitlcntinn alonn Iraetures lias ((uitiniu d «ith dcireasinn adivity up
to llie iireseiit tinic.

In tlie Manrayaii-Siiyne area. andi site siiiiliar td lliat tound in Henuuet
is tlie oldeM rnek and tliis lias lieen inlnidcd liv qnartz-dïorite. Tlie period

of vein fcirniiitiiin follout-d tlie intrusion and preceded a How of andésite.

Additional niineralizatioii is said lo iiavc takeii plar.' .vii^i tlie adveiit of

tliis How.^

Tjipci »f oir-ilt'i>i>'<its.- 'l'Ile ()re-de))osits helonp nearly exehisively to

tlie vein type. Contact-tnetainoriiliic and niaKinatie se(îrejration deposits

Iiave not positivily heeii idc'iitified.

In ino.st eascs tlie veins are simple in struetnre. tlioiinli hreeeiated veiiis.

frartnre zones, etc.. are not unkiiinvn. Disseuiiiialions ot pyrite iii tlie wall

nirks n.Mially aeeompany the veins. liut Ilie values are practieally nïl. Siliei-

fication and cliloritization of tlie adjacent nirks are eoinnion.

lïepliu-eii.ent and contact (Uposits are fïenerally found alonp; coniaets

of intru-sives and liinestones.^ hut sucli contacts apjiear to })v rare in the

PIiilipj)ines, tlms explainiiif; the scarceiios of deposits of lliese types.

DeiMj.^^its alonfï contacts of two iyneous rocks arc known lo occur in

wveral places l)Ul. as far as known. tlie rocks Imve shown no speci^tl preciiù-

tativc action.

VKIN l'n.\SKS.

The veins may lie divided into cpiartz and calcite phases, liut every
transition hetweeii tiie two types is known. In evcry district tlie tunnher of

quartz veins is niucli grcater thaii Huit of calcite veins. Peji'natite veins

are unkiiown.*

Thf (jitaiiz jihn.'^e.^'ïhv cjuartz plia.-ie may lie divided into tlie fïold.

tlie copper-gold ami lead-zine tyiies, the relative positions of wlijeli witli

référence to tîie cooliufi marina are not fully known. ICvery variation l>e-

tween lyi)es is known.

1 I''KHiirs(i\, Aruroy, Mti.sl,ah\, Mhurul Dixlrirl, p. 2{)^.

- V.WA.Wli. lifcomiaiisaiic ••/ lft< Munnnfiin-Suyœ Dîslricl. p. l.s.

i Li.M>i;nK\. Charnel' r 'Uol (lii,i.-<U of Cirlain (' -iitnc! hi/,. ils; 'IVitii

11. KiiK.. \"l -WXI. l'JUI, p. 22li

* W'ins tli;il iKissilily bclonn lit ihc (M'Cintiiile Ivik ur in llor'ns Noric.
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r.Ttiiiiily ninnnt hr cxprctc.l t.. ... (iir at .Irptli in tlir hatlmliths Irotii wlii.-li

tlir Mi|ii(i.)ii.-i cviilfiitlv cmi»'.

V<Hir has iiifi-rml that. uii.l.r c.m.iiti.iiis nf nrcat Ictnpcratiin' and
lirrssuri', .arliiiii .iii.xi.l.' -Ikcs uni ii.'ininit.' into lii.- \vu\l r.i.-ks. A.-* rliis

(jas apiM'ars tn l.i- insiruniiiital ii[ thr xiliiti.m ul" cal.-iuni. a nrcalcr sdlulûm
of nili'iuni tniwlit lie cxpci-tcil uitli InMcrinu; .)f tcniiM-ratun'. KlirlIiiTtimrc*,

a.s !>l»)wn hy Esi.v.u aii.t Viu.k' jiIh.vc HK) dceri't's ('.. lowcrinn ut" tcniptT-

atnri' itu-n'ascs tiif >.»liil>ility <if carlxuiat.s. It wniil.l app.':ir, llicn. tliat

(I..WII t..a<-rrt;iitipniiii.i('<T<'aM'.it'tcini»rraturrl;iMiurstiiCHi|iiiiuiinfcalcii.ni,

aiul. ..ni>c(|Ufntly. llial i-aL-itc v.'ins \v(tul.l \<r tvpical uf thc lalcr phases
of ruck-('(i.)lintî. In ad.lition. it i> t.. !>,• nutcd tlial lalciti' rrcf|ucntly is nnc
of tlic last niin.Tals t.. cry.-talliz it tif a(|uc<nis -niiitinn. It U to \»- n.itrd

that su!pliidf> .liara.-ttii/r .piarlz vcin- lalIi.T liiati calcitr vrins, iu wliicli

'illpliidrs arr raiv. 'Iliis iVatinv pn.i.aMy is llii' ivsult of fuiiiar..!ti- varia-

ti.His iu wliicli liydniycn Milfiliidc i-liaiacl.n/f.l tlir farly iiiajïinatic .niaiia-

ti(nis, wliilc carlxm di(pxidi' rliuFactcnzcil tli. latiT j)lmsi's. Tlii> >i(|Urm-i'

is in Iiarmony wilh sonic nliMTvations un volcani.- finanatinns.^

Fi.-<s,in'ii<i.' Tlii' .lirtrti.Hi of lis^nrin« in cai-Ii of tlic minerai distnets

of tlu- Pliilipiiines a|i|>ears to Lear a relation eitli.T to tlie teetonic line of tlie

ar.a or t(t liatliolitliic JntrnMun. In tlie case of Masliaie district tli.Tc are
twi) H-ts of fissures: one si't is parallel to tlii' uortliwcst teclouic lin.', and
anotlifi- set is parallel to the suutl].'a>t te.-Ionie liue. In Maiieayan-Suyoc
distriet the trend of tlie luineralized zone i- paralh-l to tlic I.Ttonie Une of

tlie reyiou. lu Belisuet tlie \eMls appear to lie eitlier parallel t.) or radially

arranye.l witli res|ieet to Ilie (piartz-di<int.' hatliolitli. Tlie le.-tonie features

of tlie refri.m are soniewhat rouiplex an.l this is r.-fie.-te<l iu llie varyinn strikcs

an.. .|ij)s (»f the veins. In l'ara.-ale tlie veins are u.it parallel t.i the te.'t..nie

line of the iunnediate rcftiou but strike nui'thward al au ansle of ahout f.'i' l.i

it. However. tlieir direetion r.)rr.'sp.)nds i.i the northern tren.l .)f uinst

Philippine tectonie Unes. Tlie treial of th.- .in-z.ine iu llie ueariiy Xales-

v.'tan di-lriet f.ill.iws the tectonie line of the r.'ui..n.

The assoeiati.tu ..f the vcius with the .|eci)->ealed rocks at once snuKests

fissuriniï uu<ler c.n.liti.ins of considerahh- dci)tli. As u.ite<l hy Li.MHiiiKN,^

vi'ins fortned at deptli sliow structural and minerai chara<'teristics distinct

froni tlufse lornied near the surfac.-. The f.irnier are m.ir.' p.'rsisteut an.l

refiular. 'l'iic Philippine veins iu the luajnrity nf cases are < I.'arly detin.'.l,

v.Ty persistent and renular. h. !»( eviilencinf; déposition at .l.'pth. Tiie

larife uiassive crysl'r.liiue .piartz veiu- ^.. frct]Uently s.'en in Pararale. Mas-
liale aud Hensuet prohal.jy liav.' f.auie.l at ninderate ileptli, wliile the chal-

('e.lnuic au.l drusy type^ of v.'ius >een iu M-vecal Masiiat»' veins pn.haMy hâve

f.irmeil uiider shall.iw.T (ou(Iiti.)U>.

Somr niincml fissod<ilit>ns. A> is >.i jieu.-rally true iu quartz veiiw,

silver is lound ail. -y.'d wilh «oLl. Hulliou aualy-^.-s hâve sIdwu fur the

1 Comptp Itcmlii, Vol, XCIII, p, ;i4.

2(h\iiij£ ti. liiiiilcl lihnirv fucilincs, :t<liiinori;il (h.la (in this sulijccl w.t.> n..t lu liaïul,

3Hiill. .i((7, r. S. C. S., I!t12, |). 1-J,
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siiKK<'>*ti<»i CHU )h' iniult'. f(ir it i» knovvii tliat l'i-uiiipn!

ilurts :tr(' Inw ili riidin-iirtivity; iiinl tlii.t fuel m i\ prii\c

il ur wi'utlii'ii'il |>rii-

if vitliic itN 11 critrriun

.rulurvftir sn'iiiulary riiriilinifiil-

iiniiiTiils an< dilïmiit iti riK

Mitiilli>{ifnir (iri-viiitr

tiit'liilliiut-iiic pnivitu'c hi:

viricos (if Tt-rtiury x\\n- ixtv

forriia. N('v:ti|a. Itali. ('ulurailn.

('rli'l)fM aitd 'l>uiisylv:iiiia.

Tlie riiili|>piiif Ji'i)"si!~ atf nrtaiiily Tcrliary, i)rutiiilply Mini-rru', aritl

mit onty ou tlic luisisuf attr. I>iit iii rork types aiul riiiiicraii/iitinii, uiKloiihliilly

«•an lie joiiH'd witli tliis jin-at «npiip ui ))n)vin(rs. Hnwivcr. strm-iurally,

tlio l*hilij)piiio ilrptiHits sluniltl 1»' rtassctl witli tlitiM' diposits furturd uiidcr

iiitrusivc ratliiT tliati rxtnisivc l'iuidiiiony.

pnividi'd it can lie slmwa that tlic

idiit-aiiivity frniii tlic |)riiiiary riiiiimil'».

'l'iir ixistfiKi- i)f a l'acifit- iMlrunrapliic and
i n-iM'atf'dly Wvw !*uKKrj*trd. Mi-tallipuctiic ))rn-

knnwn iti Chili. I'itii. Cnloinhia. Mcxiro. Cali-

Idalio. l'iiKa I^land. Japun. Sumatra,
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liOti M\I.(I)[,M MAtLAKKN.

An iwNumptioii nf tliï-* nitturi' nwiy lu Ip l'i t-xpliiiii tlif vi-rtiriil viirnitionH in

tlie ti'iuir <>f tlic ort' il) tli' priiiiury /m-.i-, wlurr in inaity iiiitu->4, Ii<iri2i>)i(al

l>un(lh of riclicr aiul pnoriT nrc iiltcrriiitr. Tlicwi' itlliTliaticin'* cnnrrival'ly

rrpn':ii'nt tlir varyitiK linrizcins ;it whidi Miccr^ihivi' upwarJ pulsiiiinns i.f

nii'tallifiTuuH .•uliitiniw citliiT iHTimu' Mitruiciitlv cofil tn lir i|(p.isitr.| i.r nu t

nitli lliiiil aRontx nf (IfiMwitin.i.

I liavr t'Ix'WluTr* utti'lllptrtl Iti siiow timt Uiv mM (l.pu>its nf ihc Ui.rM

Tull nal' 'illy intn wtll-drlini'd iiurifcruii^ nmiips, Ih-' im-niKiTs nf i-,\v]\ «mup.

tlioiiul V, Icly «tpuralfW in s\»uv. li.'iiiK cln^ily allnil in «fin-tis. in chtÉrarltT.

un<l il) Ki'<i1<j(rii-al aue. One ni' the rnnit iinpnrt.tnl 'lislink'iii-^liink: i')iar;i<'lrrs

nf tlii' sfvi'iîil (jn'Upî* if ptTJ'istcnct' fnr ntlicrw isc) nf nrt- iii 'liptli. VV.v

clu.»Nilit-atinn adnpicd mti^i tliiTi'fnrL' ho niitlituil.

(â) Arifing h» ilie *'ii(J-proHuol y

iKfruTiiily foIliiwii)(t ftlbitc-

porphyry) of diiiliiiâic iiinR-.-

matic ilifTprontiiiriofi wnee 1

intrtisivf inln srtii*l(i
'

TABl.F.

l're-Ctinilirinn

(b) Ariain? na thp eiifi-iirodiic

Kranodioritir inl rusions.

of I IVrnio-CarlKiiiifiT-

,-oua t« Po»l-JuraMi(!

(c) AsBoriiitcd wilh andésite vol-

1

caiiii- cnilitions. I

Mi.IdIo TtTtiaiy

Wi'fllcni AiiMtruliii iKuIkooHïc
l'i ( J, Indiu ' Kol;ir, 1 lut ti, and
Dhiirwiir) Hli(«lf^iii. Tnilinvai'l

tWitwHlcrfniiid, I llKrim'x Hf»t.

UiirbtTton), llrnzil y'!), Citiiimiin.

At'l'idarhiiin flclilfi, Kiintiiii Ciii-

adu iPorcuiiin*', pi).

"(u) l'mlfl.

(b) Kanloni AuHtrnlin iiiid Tuf-

nmnia,

j

(r) Woitern Xorlh Anirnrn (C'idi-

funiia, Orciion, iind Aliu<kn).

rXorthem Chili, Peru, Colondiiu,

I

Mixic', Californiii iBodie). N<-
vnda, l'iiih, Colorado, L'iuilaskH,

|J:ipan, iSiiDiafru, Ct'lcbrs. Nt-w
I ZL-uland, TninH>lvaiii;i.

Tilt' ahnvc t:il)li' varier- ^liftlilly fmiii tliat nri^inally adtiplul, Itnt fnnr

yvîiTf' furtliiT fii'lii t'xpt'rifiitr lia-s cnubled nie tn ulmlisli llic fnrnicr tmtativr

Mil idivision of the Pri'-Carnhriaii di-posits ami lia.s Riven a nmcli clcartr

vii'W nf tlic Ki'iifral scquem-t' nf cvents IcadinR up tv> aurifcinns dcimsitinn in

that apc. 'J'Iiisc (îit'Up^. tlRTffore, rnntain ail tlic itniMirtant nnld di'p()>it'

of tlif wnr'd. 'i'wn nf tlicsc, viz., îlii* Prr-C'ainhrian and llir 'r»rtiar\' aii'

rxtrenit'ly wril dt'finfd; the ttiird, inrludins ail aiipan-ntly dépendent urar.o-

dinritic niuRinas, is stîll snincwliut indelinite and nill eertainly lie inndified

with increase nf knowU'dne. l'rnhalily. wlieu the rxact a^e nf its aurifernu

imprégnation i:^ knnwn, tlic l'ral el ain of depnsîts will lie hronslit into {jn-e

accordunee «llli the LasttTii Austrulian, wliile tlie Califnrnian iMotlu-r I.ndr,

etc.) oceurrenees inay l'Vetituully lie tran?<ferred to tlie Tertiary andesitir

group, witli which tliey are indeed nrograplneally rlosely ennnc'<'t(-d.

In any considération of the ([ue.stinn nf the i)er>.i,-tenee of gnld nre in dejuii

the foregoinR divisions niust he kejjt ciosely in niiiui, situe the n'currenee ni

évidence nf tlic cnniph'te depemh'nce nf (fnld depn^itw on Ke<do(iicai enndi-

1 MAruHF.N, Gfihi, Londnn. 190S, pp- 42-7'i.
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iititl -Miiiriiiiit'H ti> iiiiiinr ItK'iil niuM tiii lit-. 'Diiy un- ttit-rtfon- liniilnl U»||i

in liiii'iir titi.l in vrrtinil r\h ti- t'alli'ijt ititi> rlii- n»-'"ii» df •'ita-li viiii»" ut

1111 l'I.l riMtrii'iiiliituri', Wln'ii rwii nr trniri- litcjil -irif* of fnicriirp'* iiiIiT-»»*».

llif "-lorkutrlv" '^1* rliiiriti-tiri-lir- ul riiiii)> Nr» /.niluriil iiml 'rrun-ylvui)-

iiin iiri'ii-* rroiilN.

Wli.n- Un- vrilla .il' Ihf ><to<kwrrk iirc Minicitiitlv rlo-r tnniili.r a Kn-iit

hoiitiriTitt niitv rr-iil(, a» In thc nini- of llic S)i<»li>\ir arnl
<
'alrMotiiiiti tniiii-H,

'riiaiiH*, Nt'H /iiiluinl, 'riii- nriKintil irnunliirity ut' lin- iiriil'>itir ti*«iirt'- i^

Itrriitly an. iituati'fl l'y tlir -t-liirivc art i..ii i.l aurilrriiii^ -olutinii- tliat n|ilaii'

tlu- li^xurr vvalU vvitli nrv.

\.. atiilr^ilii- ticlil liuf us yct nirrirtl it- l.ciiian/a^ tn «n-at ilpllis, Hy

far tl;r ilnltr-t in tlli' CuinMtnrk, «InTC -liait" WiTc -Ullk t" ^..U^ft U-vi
.
luit

tluiiiuli (iri- «a.- haitiil irratirally .ii-triliiitril itimuiili tln' Ihwit Hc.rkinn-. il

«as in nowi-r (fitniuiralilr In ttir «n-al lioiiun/a- llutl iirnil Ijilni.n (lir

I.IHHI 11. tltiil l.SIH) fl. hvrls. Onl.v it virv U-w niitii'- in amlc-itic ri'Kinn> Imvr

l'arrif»! nrli ori' Iwluw I.IHH» iVct, and lin- <'liarHrIiTiî.tir Inidirt- nf ivrii tluî-f

i- uiu»Tiainty nf iMTsistt-nrv in il'-ptli, Knr tin- lin-k ut' itcrsirtlfiiiT a «Irfinil»-

nn'on niay vtry nfh-n hf «ivin. viz,, lia- rliaiiitc alnun ilic ilnuinvniil {(Piir-f

ol' thr i(nli' ïnmi ilariti' nr amit-site In tlir inul(ilyin« iiascnn-ni ruck. or. in

ran r i-n^r*. tn ii incinhtTnf il»' andt'^ilic dilïcn'ntiatinn -frits uiilavniiralilc

In itnltl (lf|Hisiii<iii. (tfit-n tilt' inrrt' iipproiu'h to llic liaMcnit-nt mck c-nnnotcw

irnpnv ri-iliincnt nf Indrs, Instann-s un- miitu-nnis, <.«., in New /raland

(jit ('..tnrriiindi-1 and Tliatiii'>i. in Cnlnnidn mt rriiiplt- i'n-i-k and 'h'Ilurid.'),

in Transylviinia lat Vulknj. Knral'ia, and Nair\ajlt; Inil lliiTr un- iiiany UhU-^

tliat p(Tsi.-*l in a linninKcneoits rn.k, wliirli nuty lif l'illirr a nandiir nf thc

andiî-ilir dilTm-ntialinn si-rirs nr nia> fntni a iminlMr nf tlic hascnicnt cnni-

lili'X llin«l(îh ivliirh andésites Invr l>nr>t, and tliat nfViTtlu'ifss. slmw »

niarkcd dimiinitinn in valur at cimiparativcly «ludlnw .l-t <i.-, (,ft(-n Icss tliiiu

,'riN) iVrt. l-'nr sniiic nf tlirsc iniiHivi-ri-limt-nl^ ., ^-uù , '-r iniiy lie

advancrd. vi/., upprnm-li In tlir lintt f tla- -:. i, .; , .
.n; Imt fnr

(itliÉTs, indtid fnr tlif Krcat iniiji»rily, nn surli rxpluiiutam l- iHissil.lc. Knr

cxainpl»'. lia- < oinstock fisf^un- is wcll-drlinid as fur as it lias ln'cn fnllnucd

(Inwnward. Tlic «nat Martiia Inilr-fissurr (Wailii) p(T>ists as strnnKly as

vvvT ln'lnw I.IKH) fcft, l.ut wluTt'as ahovr tliat livcl tlir saiiKUc uas niainly

quartz. In'lnw it tlic niatrix is caU-iti'. Tlir Maitim Lndc apiicars tn liuvr

l-cen nrininally wliolly a culcitc iode tlmt wiis uttacked hy snllataric wat.-rs

aliovc l.tMM» fret, silica witli an'nni|ianyinK aiM ahnust ((nnplctcly rrplai-inK

thc calciti'. Kitlicr. Ilii'n, l.(HH) tVet ln-lnw tlir surface marks tlic liniiznn at

wliicli snlfataric watrrs liictinii* artivi' uKcnts nf soliitinu aud dfjwisitinn nr,

and ninrr prnhalily. tlie pi-ronlatinn waters liad nn acccss to a zoiu- nf tlie

ItnU- iniriu-diatcly iKlnvvtlir l,IH)()foui Icvrl. WliHlicrat nrcatcr dt'fMlis tliey

us4'd thc Imlc-fissurc ils u cliunncl and rcp'accd its culcitc nanjcnc future

cxplnratinu ainnc cati shnw. Ilcrc. us lias sn nftcn hccn thc ruse, thc solu-

tion of thc (jmstion uf thc pcrsistcncc nf orc in ilcpth dcpciids un ccc^noniic

rnnsidprat inns.

'Hic inipnvcrishnicnt nf thc vcins of thc undcsitic nold ficlds in dcptli is a
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PiTliiii-CariKiniferou». AU mljuci'lit »trut:i ut griiit „i' niuy Ihcrcfiiri'

rurry auritcroua vcins. CliurtiTs Towcrs in Nurtli (iuri'iislund, witli a iiniclui'-

lioii of neiirly £29,000,0(X), is tlir liHiBt iniiiortiiut ficlil '.n tlii' Kranitdid rocks.

Il» ipicous conipli'X c'omririsi's nicks raiiKini! <"«" B' 'y li(irnl)liiali'-){raiiiti'

to tonalité. Ilio lattcr licinK tlif liricloniinant rock. 'Ilic two iirincijial Iodes

arc thc Briiliant ami tlic Day Dann. wliich liavi' liccn workcd lo ilcptlis of

2,.'ilX) to 2.7tK) fcct. On tlic wliolc. tlic orc lia» shown a graduai tliougli

sniall ilinnnMtiiin of tcnor in dcptli. Siniilar (icUls arc tliosc of C'roydon

(Quccnsland), and Wyaloiig iNi'W South Walcs); ncitlier furnisli uny cvidcncc

bcaring <in tlic point in iincstion.

ConsidcriliK thc nnmlicr and grcat importance of tlic golilficld» of Eastcrn

Australia dcvclopcd in scdimcnlary rocks tlic liglit tlirown liy tlicni on tlic

gcncral ipicstion of ]icr»istcncc of orc-l«idics in dilitli is singularly littlc.

Ccrtainly sonii', a» (lynipic (Quccnsland) and Itallarat (Victoria). dc])cnd for

aurifcrous dclHjsition on tlic intersection of loili'» or i|uartz vcins and grapli-

itic liaml» in sedimentary strata. a condition wliicli is not nceessarily

récurrent al de|)tli. Otliers, ineluding tlie majority of llic important Victor-

ian field» and tlic Hargraves tield in New Sont 11 Walcs. arc dcvclopcd in

tension fractures lictwccn uniike lieds al lIu' crc»ts of aliticlines forming, c.g.,

thc famouB "saddlc rcefs" of liendigo ancl Castlemaine. In Ihcsc tields

saddlc rcefs are succcssivcly met witli in ilcpth when sinking on au anticlinal

axis, so that a condition cnsue» very ditïerent froni that met witli when eon-

sidering tlic filling in dciilli of a single continuons fissure. lîut tlie expérience

gaincd on thèse formations ail tends to slion- Huit tl c lower saddles are not

licarly so ricli or su large as Ihose nliove. At Beniligo niining opération» were

carried lo 4,(i]4 feel liekiw thc surface in tlie New Chuin mine, but il is very

prohalih' lliat. takcn as a wliole, Work on thc IScndigo tield below 2,5IX) fcct

lias not liecn profitable. Ccrtainly the ténor of tlie orc lias decreased in

deplh.

In the C'alifornla-Alaska belt of gold Iodes, ivliich arc apparently dciicn-

dcnl on granodioritc magma», thc variuu» Mollicr l.odc mines and the .\laska-

Trcadwcll grouj) in south-eastern Alaska arc thc most important, 'llic

laltcr arc still .sliallow an<l are of no bel]) in the |ire»ent <liscussion. .Many

of llie >lolher Lode mines, cspecially in Amador couiity. are nearly 2.0011

feel dccp and some, a» Kennedy Ci.li.'iO fcct), Hiviii. (2,lir)0 fccll. und South

Eurêka I2.S3I) fcct), havc reacbed much grcater dciitlis.

The Motber Lode is a fissure zone that niay bc traeed from Hridgcport

in Mari])osa county to near tlic nortlicrn boumlary of Eldorado county. a

distance of 120 mile». In many place» iî is a solid lode 100 fcct wide. but

oftcn il is merely a shatlcrcd zone in whicli numerous quartz stringer» are

dcvclopcd. Il i» undoubtcdly due to major faulting dcvclopcd along a Une

parallcl with thc axis of thc Sierras during thc uplift of tliosc mountains.

The faulting lias sclectcd the softest beds (Mariposa slates) of the sédiments

and lias upliftcd tliem for great dùstanccs.

So far a» niy three nionths' cxaminalion of thc Motlicr Lode perniittcd

1 havc not becn ablc to niakc ont anv appréciable diminution in ténor in dcptli.
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3()2 MA1.COLM MACLAREN.

a singlo petrological ami iin'talloncnctio province, for whicli tlie appellation

Erytliraran' lias liccn susKcsti'd.

A tvpiciil IV-C'anibrian fiolii i» tliat of Kalgoorlie in Western Austraha.

Ils total' Koltl production lias liecn more tlian forty millions sterlinn. It lias

been closely studied liy tlie writer and throws consideralile liglit on the gênerai

question of auritTiius"déposition in Prc-Camlirian rocks and on tlie pcrsistencc

of orc in dcpth in those rocks. Briefly, tlie area i» one of ancient seliists

(niainly calc-sdiist) tlirougli wliich a quartz-tlolerite magma «itli its difTcren-

tiation' products lias intruded. The dilTerentiation séquence appears to

liave heen quartz-ilolerite (quartz-diabase). foUowcd first by membcrs as basic

as peridotite and tlien by more acid ségrégations ranging througli porpliyrite

to final albite-porpliyry, the last l.eing often intrusive througli tlie quartz-

dolerite. Auriferous imprégnation foUowed closely on tlie intrusion of tlie

albitc-porplivry. Ricli Iodes liave bcen developed only in sliear-zones in a

broad dvke ol'iiuartz-dolerite. tlie sliear-zones being barren when tliey Jiass

^ ^ ;:. - . — "-" .-B--1

Fn; 1. Diiittnuiiinatic plan of pnxiuctive uri-ii of Kalnoorlie, W.'.-ttTii Ail^itnilia,

Hhowiiig principal lo<ii'-t-'haniirls,

AA. tiiianz-dolirite dykc intrusivi- throuill» cale schista (lilJ).

in deptli or in linear extension ont of tlie quartz-dolerite. Since the sliear-

zones are, ivlien considcred over depths of :S,000 feet, approximatcly vertical,

and tlic ciuartz-dolerite dyke which is parallel to the strike of the sliear-zones

dips west at 03°, the shear-zones pass in depth out of the dyke, the ea.stern

shear-zones with tlieir ccntained Iodes reaching barren ground sonner tlian

the western (sec plan and section). Kalgoorlie, tlierefore, well illustrâtes an

outstanding feature of ail goldiields, ixccpt iiuleed sonie in the Tertiary groiq).

viz., that non-pcrsistence of ore in depth is a fimetion not of depth but of

geological structure. In Kalgoorlie three wcU-defined parallel shear-zones

may be made out. Taken severally. and liaving regard to the depth factor

alone, they show (a) non-persistenee of ore in depth (Australia East aiul

take Vicw-Perseverance Iodes), (b) persistence of ore in depth (.Ureat

Boulder and Ivanhoe-Horsehoe Unies), and (c) a pmbabli. enrichment iii

depth (Ivanhoc West lodej. Generalizations based on tlie depth factor alone

' Maci.ahen, 'l>i . Iiiit. Min. Met.. Vol. XVI. 1007, p. 15.
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in tliwc olilcr ilcpiimt» lliul tlip natlirt iif llii' loilc wall l'Xi'rcisi's a vital

iiiHiu'ni'c on fin- riclim-ss utul .«onictimcd un tlii- tniiuTal charactor of tluMirc-

liDiiy. Hi'lirc it rari'ly liap|H'ris tliat a Rrcal ili'plli is ri'ai'ln'd l)ofi>ri' tlii' lixli',

wurki'd froni tl utcrop ddwiiwanl. lias pasueil out of thc favouralilc rock.

A notalilc ixrcption is llu' Cliampiou lîccf "f tlii' Kolar Bolclfii'lil, siiutliorn

Iruiia. iirolmlily tlu' riclii'st sidglo K"W lo^ fvcr wiirkcd. Froln :i,2IH) to:i,H(K)

fi'ct iiri' as rii'h as aliy iiWaiiicJ in thc uppiT Icvcla is nnw lieing wcirkcd and

un' inay lie cxpt'cttHi to porsiwt in tliis tissure as long as it rcmains in tlic

favi)ural)lo lH)rnt)lendi'-s('liîst.

Tlic urcatcst p)ldficl(l iif tlio wiirld, viz., the WitwattTsralul. r('»l)i)nsilp|i>

fnr ;i7 jxT l'ciit. uf tlic «orld's Jïold production, is ft Prc-f'anil)rian goUlfidd,

hut tlif critiTia of ordituiry Pr<'-( 'anihrian tii'lds df) not -inply to it. Its

df'posils lie in sédiment iiry (luartzitos and coUKloinerates alh! '.v:-e undouhtedly

de^rea^itl)^ in ténor in deptli. HaviiiR rejiard to ail lia' jïeoloRieal conditions

surrtjun.liniî anrifcrous de|iosition on tliis Held. it may Ijc assunicd that its

Koid «as deposited relatively near tlie tlien cxistinK surface and that tlejiosi-

tion nas due eitlier to eooliuB on approaeli to tlie surface or to adniixturc witli

oxidizinK waters, wliicli in liasin-shaped sediln<litary areas as those of tlie

Witwatersrand, we know froni analopy with artesian areas, may rcach to

depths of several tliousaïul feet. 'l'Iie surface of inost Pre-l.'anibrian gold-

fields, on the other hand, has la'cn sul)jected to érosion iluring a larges portion

<if geoloKical tiine, and thi' hieus of giild deliosition thougli now comparatively

near the surface, «as at tlic period of imprégnation ULany tliousands of feet

Iwlow the thi'u existing surfaei' aud lieyond the rcacli of oxidizing waters,

perhaps cven tieyond tlio intlui'nce of thermal clianges.

bLMMARY.

Uhere auriferous or'-liodies liave been ilepositcd hy the influence of

nu'teoric oxidizing waters or l>y l'ooliiig on appro.acli to the eartli's surface,

they may reasonaWy l>e ex|)ectc<1 to diminish in lenor witli increasing depth

ami linaily to disappcar. The deposits to whicli tliis generalization appear

to aiiply arc those of the Tcrtiary andesitic group. Kven for many of thèse,

non-]iersistence of ore is more often a functioii of geological structure tlian of

increase in deptli. For ail other dejmsits, and especially for those of the Pre-

('.iinlirian group. ore fornied in strong wcll-defincd fissures may be expected

to iiersist uiiehanged {apart from local horizontal variations) in "deptli",

provided the rock of the Iode walls is homogeia'tais and that tlie ore-beariiig

tissure does not piuss ont of that rock. In ail thèse, thcrefore, geological

structure and mit "depth" is tlie factot controlling the persistenee ot oiv.

" Deptli " exercises only an indirect ciml roi, inasmuch as tlie greatcr tlie ileplli

thc more is the likelihood of geological change.
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3()4i rUSClShlON.

tlic riK'li wn*! !"ln'l(

(lluiniriirt-.

W. LIWDGREN:
aiMldittiriitt. l-'irNt iu>t'

nf goUI in xiK'li iHTiim'

iiiNtiiiircH proviriK thiK

'i'iiic. f[ol(l

Inii, lin- î-lnnriim Ix-iiin «oriHmd lo tlic imitrix tif thc nm-

'l'Iic Hul>ji'i-t iif tlic iriiiiritlioii or uoM in (]i>|K)»iiit in riiHriniiiinK

lu|i|iircr.-', In)iini)itlnilaiiyfvi(l<<iii'i'thiil ihcMilntinn imd ndi'ixiHilinn

ni'c Imm-vcr iMcn of «iiy (•((iiioniic ini)M)rran<T. ifniiiRli 1 liuvi' sccn

Il ri'tli'poHirioii iiiuy rakr pliUf.

Iniiht tninî<p<iri('d iuh! (It-|>np>it<'<l uudt-r xnnu' cin'urnNtanrfH

iii|iiiriiinl

mhsiaiicT,..

lalvHiH.

|iikr(i<'iiliLrly in vcin.i rii-li in Miilpliidtx nr in niikiiKiiix'Mr. liiir tlli^• prrH-i'M< ccrtiiinly in olow
ttriil Kold is nor rarricd Tjir. I havc in niim) Iwn di'pnHiiM, uni' nitli coarKC icold, ihr iithcr

with cxtrcincly (ini' iintd, in nrilhcr cif w)iirti ttiiTc is tlw i-linhlist fvidi iicc of Innihpdrta-
tiun <>f Koltl. I would likf to iink l'nircHMir IOmmonm wijat, in U'if i-x|)('ri<-n('c. ihr Kn-alfxt
vcrlii-id disljincc in nvcr wliicli K<>Id in a vein rnay Im- carriid down and n<lrpi)i.ittd.

J. F. KEMP (New V(irk): l'rnfcw<fir Kumonm" h-huIin ari' of cxct plinnal inicndt ami
imporlanrt'. 'l'iiiy hrjnit iip thr l'nirial |«iirit uf tWin dii.riii.niim, 'riu' dcplh, Iidwcvit,
t<i wJiifh thf (li-McrTidinK N()IiitionM niay itirry m-w ('i)ntril)Utti>n.H of nn'talu dcriviit fnim tiic

ovfriyinit [lartu is ail ini|H»rtant in ir-* hcarinn on thc bchavioiir nf nrv in dt-plli llvcn if

w<* Clin pR»<iuc-c hy i'X(MTinicnt llu' rnhy »ilv<T un'", un- llicy ini|M»N!-it>I(' »>. oriKinal pn-
ripitiitrï* Tnitii nprixinii soliit ioriK.' ('an \m> nu ivc uf ilirir «U'm'cnr tlirotitth xtandinK
Rround-WHtcr to rtuch dcplliM an a.lMH), ;{,(KKl. or .'i.fHMt fnt?

T. READ (New V.irk): (Vniiral rxiHTinnf indiial.s tliat Mirpri^-inidy
i

and rxirnsivcctTf'i'iM niay hcarid arc prMlii'-cd l>y vrry «tnall inianlitic>i itf aitivt-

thc prcHi'ncc uf wliicli nmy U- ovcrtiiiiki'd cxicpi in liic niost carcfnl clicrnica

l'or oxamplc. llic apparciii ciïcci nf pyrrlmtilc iipoii a Miliiiioii inay rcally Im' dm
Hiihstani'i' prcM'iiI in \\iv pyrrhiiiitr in niinutt* n uni, jii,«i aw in nihcr i-licniicat rcaciiiinH

Il ^<nlall anxiiint nf catalyiic siilistanic ir. kiimvn In pn^lurc rcnmrkahlc cITccl.-, AUn,
rlicniical sindy in llic kdinralnry uf l)ic prnccsscs nf nrc furniatinn ncccs.^arily rc(|uiri r. l}ic

grcatcxt carc.ltnih in tlic iircparalinn i<f llicjiiilminnw cniplnycd and in tlic analyse nf i)ic

mincralw, Hcncc tliis mcilind is une Miai xUh->. nnt tccniniricn<l itsclf rn cvcry .siudcnt nf

KwiloRy, l'Ut niily l.i îlin^- wtui, likc l'rnfcf^snr Kmmons. arc c(|nip|Md m pcrfnrni uilli

cxtn'inc carc Itic analyse iipnn vvliich a<'ciiraic dfduiiiuns arc tn hc lia.scd, Kviii with
Hiirh carc c.xircnic canlinn imist lie cxcrclwid in dnnviîiK infcnncc- fnini llic labnralnrv
phrnoiricna n(wci-\<'il. \a\ t'IIukk ari<i lii,« .Jtiidcni-; havc niadc niiincrnii.s carcfiil «iiidii's

whii-li strikiiitth iltuNiraïc ilic icrcat cnni[>lcxiiy nf tlic i'<siili> nliiainul uiiL coiiipariitivcly

simple nmiips nf nallH nnrlcr cnnip;iraii\cly narrnw rantii,- nf varia. iim nf Itnipcraturc.
In thc i-.utf nf mv-forniinn snliitinns niiicli urcatcr ranin> nf itinicratiii'' and pvcsMirc arc
invnivcd, wlillc tlic .'^iilistanccs uliicli niay takc part in ilic naciinriN an- sn niinicrnii,'. a<^

t(i tnakc Ihc prnl.lcin imc nf «rcal diHiciiliy, Ncvcrtliclo.-;. hy prn.'ccdiiii! fnini Ihc ninrc
simple tnllic ninrcinniplcv.rcsnltsnf Krcat value will iiialmihlcdly hcnlilainid in 1lli^< way.

J. A. UDDEN (,\u»liiii: In rcadinu ciirrcni litcralurc hcaritiK on ihc lc\cl nf

Hccondary cnrichnicnl nf minerai dcpn-ilM if lias sccincd tn thc that thc prcsciu irmuntl-
watfrlcvcl in any particiilnr Incaliiy ix tnn oficn uwuni<d tn n'prcscni thix Icvrl al tlic tinir

of Ihc cnrichincnl, Itni a.-* nrc-4lc|H)!.iii* havc licen fnrnicd al iliffcrcni tinuM in tlic pai^i.

and :iM pniKrcssivc rhan|£c« nf Icvcl havc Ix-cn (ïcncral. it is évident thaï iioch is iiot nue,-;-

Barily thc nuio.

H. V. WINCHELL ( Minncar><>lisi: l wniild likt- m rnipha^izc iho iniportan.v o(
ex|HTinicnlal work nn thc xencsis nf .Hccondary sulphidcM. In ihc l'nitcd Statcn sccnndari
urcs, fHiMTially tlaw nf inp|«T, are timrc im|M>rlanI rcnnnniically llian niaiiy, i>arliiu-
larly thc Kuro|>can wriicrs, havc Mc<'nic<l tn apprcciatc,

Thcrt^ is alsn a vcry iniiniate rclatinn hctwocn sccnndary niilphidc cnricliiiK nt anl
Ihc (p'n((rnphir diHtrihutinti nf orc-dcp(wilw. 'Clic cliniatii' and tnpnuraphic (onditinti>
havc murh bcarinu npnn nrc depo^itinn: and it niay hc slalul iif= a «encrai Iruih
scrnndary Hiilplii.lcs arc niurh ninrc abiimlant and cxicnd tn far Rn-alcr dcplhs
n'uionn of m(Klcra(cly IiIkIi laliludes tlian tlii'V dn farthcr iinrtli.

. tAWSON i
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OIBCViUtlON.

ragïialalfl in Chili' i^t (Hch jodcnfalU lnH-hHt unwuhrwhoinlirh. E* handolt Hi<-li ii«irt iim
fini' IntlltriiiicmN/i.ni' in Andc^iicii, <li<- \m in «lie fc'in«trn l'orcn mit HillMTliHlliK<'m Kup-
fcrulunzr t-rfUlll siiiti. Ii-h ktinn nii-ht unnrhrncn diuw i*h nii-h hier uni cinc BiTuralilre
Entf'ltunn l'ini-a Arnu-ron Siilflilc hamlflt, r|iM «lir l*tin-n tUit AnilcNÎt^ rinmnl gruchlfwwn
httitc jiml trotuirni «lie Mcifilii'hkpit )iiltr«> Iiimm'h Hollcn, diuw i-im' ncin? Z^mi-ntation»-
intiltriition «len AmWit siim «wciim Mule »> vnllHtjimliKdurihdninitrn hlittf, (im-n koim<rlci

ifTottkopiwhr Spiir dcH iirHprUnKlii'lirn Hii

Irn tbrÎKt'n Mt in <lcn Kii|ifiT|iiliiKfn V'

Hiilhdr. nirU.-k|f-hlir-l.r

«ur prirniirt'n Znnc durrh fine aiilTiilIfndi' EntchcininiK clinruclcriMirn : iintfr rli-r îîfm
lionmoni' fniKt fini* /«ne von nnn» kiipfiTJirmon Schwfft-IkirHin, iitirl crur iinl-T dicuer
konnat die Zonn dor kiiipii priniitrcn Ku|.firkii'Hi'. die dimn in Kr..««.pfr «Klcr « nnKPrpr
Ticfi' nam nllm&hlich venirmon.

Diene Er«clicinung int Iti CJiitc m luiiilitt, diMH »if wolil »U priniiin- V(T«.>hii'«l<>ntnit

dfr Iwtn'fTendcn Tiefcnutufcn an((PH<-lnri wcnlrn miiHH, liu-nm wicdcr t'iHTKimK von SHImt
m Zinn in IJoliviRn. In dm dortin- n Silhcr-ZinnuiinRcn nimmt drr Milt».TKfh;iii iiuih
dflr Tcufc tu ab, wiiiin-nd dcr Zinnuclmlt ulcirluoitin jtiinimnil. wh» u-h (ti-Ki-nllbiT diT
grwntcilincn w-livcrbreitct^-n MeinunK einor Zunuhnir tien r IbiTs in diT Tu-U- Kiini
bf-NonderH hrrvorhrlK-n nuychic, So hiu «. H, in dcr Minr lliw i (tniro diT Silbrritiludi,
dcr in dcn olxTHrcn Bjiui-n -l.tKH) k prit 'l'r.tinc iM-tnwn htiHc. \ h m lini-r Tiuif.' vnn liO
ni iiitnz itllniiilitirli bii iiiif H2i) ji pn> 'l'ontic ubvcniinmicn, witlin-nd «[it Zinnuc-hiilt cbi'nHO
allniiihli'-h vun ^''é auf -Ji».'/ ô W"! i«'K<'n i«l . Aiicli hi.r himdi'll i* -.ii-h zwrifi'll<w uni priimire
ViTMchiodcnbi'itcn in diT (•imRHiiHrûIIunic.

P. KRUSCH (Berlin) bctonl, diuw cr nii-hl kukI, i'« «ibt kfint-ri r)rinijin'n Kupfi'rKlunj
und kt'in priniiir<« lïuntkupfcrcrz sondt-rn iiur. diu-w it l)cidc nirJii kcnnt.

In iiHcn ViiWcn wn ihm Kn-undc Ix'idc Eric zu-tandlm, die mic fUr priniiir hii'llm. fmid
cr div Uf.^tp altpror Erae im Buntkupfcr und Kupfirjtlaiiz. Die niftiwouiiiii-clii' V.r-
driiiiKiiriK {ZfinentationamctaHoniiUosp) Ut in viili-n Fiillcn cino viillsiiliKlinc. su (Wh ni«n
mit blos-wni AuRo nur Buntkupfcr und Kupfcrgliinz .sipht.

Er wtirdf dankbar sein, -wonn ihin derartiKc prinmrcr Erzc niU'hK<>wii'H>'n wcrdp
kônntcn.

Im BczuR auf dir silbprhaltijp-n Zinnlam'rttiillcn ChilcM prinnrrt fr daran, difs man
zwinchen typiwhpn ZinnlaRerHliitten mit Silbcrfti'hall und Hilbcr-ZiiinKiinKfn unfcrHi-licidt'n

muss. dir dcn jungon GnldganKcn naho8tp|ii-n. Dip pr^tcri-ii kiinnon ciiu- Ann-irlicnnift
von Zinn niicb dcr Tirfi' Ki-iRpn.

W, LINDGREN: Accordiiitt lo Dr. Kni;«;it. bornili' Ih Mcctnidary iw far iw \m cx-
periencp roiw. .\ow it is înlrroalinn to nolo tliut Profi-sNor 1,, C, (îkaton, wlib whoat*
récent work Dr. Kausca doubtlptw i» familiar, n-ganls bomitp as aimoat invarialily prim-
ary. It secms to me that the interrats of tho wicnco dcmaiid that Dr. Krlmc-h und Pro-
fesser Gbatov bp appointnd a committoc to invpstinafo fully tliis* imimrtant niatti'r. The
rest of iH will look forward to thpir report with grcM intorcut.

W. H. EMMONS (Minnpiipolis): Maiiy cxamplcs «f sccondary Rold ores hâve
gangues ineludinn thf earbonaUw. In Miich rock the gold miRratos only ahort distanees
and is precipitated at the top of tho zone, whorp carbonai™ an; being dissolveij. This niay
be only a few fpet from the surfare. Tho dist ancn t hrough whirh gold may be i-arried dépends
upon the minerais présent and the raies at which thèse minerais will reduce an aeid huI-

phate Bolution. Calcite and pyrrhotile arc among tlie minerais that react most readily
to reduce the octd sulphate.
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Mbvii. iliirinic •'» vi»il llif ( iiiil"«i»t»' Awoiiulliiii iii 11112. Thf »lr»ta

n'iimiii hciriiciMlull.v liidclicl lu llir nri'ul ilill Iliiii. l'Xrcpl in Ihfir liiwor

pHrt. wliiTt- vi-iitH of u (-imrMi> ri<(t iiniiiiti' [M'ilflrnli' Ihi-tti iirnr thr |in*M>ttt

nlmn- lii»'. 'llir nutirtaitcK liuv»- licrr illidiTXiirK- ilitMiw r-niliittlillK timl ovtT-

roliliPll. ""'Il <" "1"' >"<'<'t' oill' "<' " lurRi' "<'»l<' '" I Ilituiii raiLKl'K. iirul tliin

«mtiirti'il lliiw nirim tu Ih' iiilirilv iliii' lu tlir .rii'lilliiii tlinl lui' liikrii plurr

in tlii' n-iim o( hi'utiitic "Il thi' iipjHT i>urrtti'v <if tlii- iininiti- ciiulilron.

Ti. cilili'»! riK'k» kniiwii in nortliwii.t Iri'Ianil nri' Ihi' Dulriiilinn wiii-

mentnry wriii», liliil liiTc. un in luiiy otliiT rniinlrii'H. tliiTi- in nu i-viiirlii'i'

o( llii' i'xi»ti'nre of uiiylliing likf . niulitnii'ntal gnei»."

M;iiS mm^'WÊ
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In any case, the Jotnian of castcni Fcniuj-Si-uinliu wan (Icjxwitfd long bi'fore

the bcRinninR of the Cutnbrian poriod.

AinonR the 8C<limentar,v rocks of northcrn Norway, in the formations

whioh hâve U-en calleti Raipas and (Jaisa. therc niay l)o dcposits wliicli fiH

up the Kap Itetween the Jotnian and thi* Camltrian, und betwcen the

former and the Jatutian. ALso in southern Fenno-Srandia therc are c<'rtain

tsedimentary rocks which lie horizontal like the typieal Jotnian, but whirh are

ccrtainly ohler than the main part of the Jotnian. Thus, on the island of

Hogland there arc conglomérâtes and sandstones at the base of a (çrt'at sheet

of quartz-jwrpliyry which is genctically eonnectcd with the rapal^ivi granité.

The tinie of déposition of thèse sédiments is separated from that of the Jotnian

by the time required for the éruption and érosion of the (luartz porphyry.

Tlie saïulstoncH of Almcsftkru in Sweden, in part slightlv metamorphie, niay

also belonn tn the same Lttwer Jotnian rocks.

In ail thèse cases wc hâve to do with rocks which are entirely similar to

younger sédiments and havo suffered very little disturbanee in the région

east of the Seandinavian mountain ridgc. The unconformity between them

and tlic undcrlying rocks is of the saine eharactcr as, for cxaniple, that betwein

the Vosgian sandstone of Baden and the underlying granité.

THE Sl'B-JATULIAN UNCONFOItMlTY,

Passing now to the underlying older formations, the quartzitic sand-

stones, conglomérâtes, argillites, dolomites, etc., belonging to the Jatulian

System,' we again find thèse well separated by unconformities from the over-

and underlying rocks.

The Jotnian rocks hâve never been found in direct contact with the

Jatulian, but in Olonelz, to the northwest of I-ake Onega, botli Systems are

found near each other, the oUUr always compres-sed into gentlu folds and the

younger, in the continuatitm of the strike of the former, lying uearly horizon-

tally. The l)a8ic igneous rocks intercalated between tlieir beds arc, in the

younger formation, unmetaniorphosed, in the older always more or Icss

completely uralitized. Moreover, the folded quartzitic sandstones and the

associated basic rocks are penetratcd by tlie unmetaniorphosed rapakivi

granités, whose éruption, as already stated. liappened in Lower Jotnian time.

Thèse facts aliow that the folding of the Jatulian rocks, which took place

over the whole area of caatern Fenno-Scandia and pn)ltably also over the

western parts of it (Hogbom and other Swedish geologist?- 'scribe a Jatulian

âge also to the folded quartzitic sandstones. etc., of Dalsland, on the western

shore of Lakc Wenern in Sweden), liappened in pre-Jotnian tinie. There

seem» to i^- tiow a gênerai agreenient among Seandinavian and Finnish

gfcologists as to tins point.

The Jatutian rocks, which comprise thicknesses of at least 3,000-r),000

i\V, HaMsay wparfttes the up|MTiiuwt T^irtH of th<' Jiiluliitn. tiirliniiiitt also tho cojil-

iiiiiiR rix;kH of SchuiiRH in Kus-'iim Cufi-lia aiil Siiojiirvi in l'inlaiHl, from ihen-ir. linilir.

IliiiH thfm Onrginn

.
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mine with more success than elsewhere, and over great arcas, the relative

âge of the rocks.

Although there are certain difficulties in determining the âge of tlie gran-

ités correctiy, especially as long as the mapping has not heen exemted in

great détail over the whole région, I think the method of using not only the

sedimentary schists, but also and quite especially, the granités, for corrélation

purposea is the most reliable. The protrusion of a great formation of granité

and its subséquent exposure through long continued dénudât ion are such

important events in the geological history of a région that they cannot be

regarded as due to local causes.

As long as the detailed mapping of such a région has not been completed,

errors in the détermination of the âge of the granités are likely to occur and

may necessitate modifications of statcmcnta which werc anticipations. So,

for example, our séparation of the strongly metamorphic schists near Lake

Ladoga from the Kalevian proper. as a much older subdivision designated

Ladogian, was mainly founded on a corrélation between the post-Kalevian

granités at Lake Ladoga and the younger pre-Kalevian granités of western

Finland which has now proved to l>e erroneous. Although it still seems

probal)le that the Ladogian iw «omewhat older than the main part of the

Kalfviaii, and that it is separated from the latter l>y an untonformity

marked by Itasai conglomérâtes, it is at the présent time difîicult to differ-

entiate thèse formations, and it may thcrefore be more p.actical to use tlir

terni Kalevian to cuver them Ixith.

The Kalevian is therefiire a System of supercrustal rocks which exhibits

in part the type rommon to the Algonkian rocks of North America, while in

places where it has been injected with granités, it shows a deeidedly

"Archsean" character. Only in the former cases is the unconformity

against its basement well prescr\'ed, and it is then often vcrj- conspicuous.

THE 8UB-B0THNIAN UNXONFORMITY.

Most geologists in northern Europe who hâve devoted their spécial

attention to thèse oldeat rocks agrée in the opinion that there is at least

one great system of sedimentary rocks underlying the Jatulian whieh is

separated from its basement l)y a distinct unconformity. It is only when

we reach the sedimentary rocks which I hive cailed Bothnian and which arc

still older than the Kalevian,—since the basa! conglomérâtes of the Kalevian

contain débris and pebbles of granités that iienetrate the Bothnian— that a

gênerai dissensus of opinion prcvails.

HoLMquiST maintains the idea of the practical indivisiliility of the pre-

Kalevian complex, and feels uncertain regarding the manner of its origin.

HôGBOM formerly recognized my Bothnian division and utwd it to include

the schists of Skcllefteft in Sweden, but has subsoquently joined HoLMgviBT

in liis sceptical position.

As to the origin of the Bothnian rocks in the typical area near Tammer-

fors, however, I think, that most petrologists will agrée with nie whcn I



explum it as sedimentarv Tu f .

«Iternating ,an,ly and cliy.j. llol f,
P*"^"''™ "f Nasijflrvi, eo,,,i,,i„„ „,

^^;"r:^;::^™:';::S'::i;^:;irr"r^"-«w.a.^^^^^^

thuïï:;::::'::;:;::;;'^,,^;^^»»' c.„«,„,„„a,. at .,. ™„,act ,wtb

.on-.vx.r, hâve beon ubhteratod i^ot 1'
*'"'' "'" P"»""-y feaCs

Most of the rooks ocourring " th. b ,^ 1 ""' ^°"'"''"« "'«curewere „r,g,„ally sandy or clavev tLv Ir
™' "^ "" ''=<'h„™,arv iaye™ne^ of the .single layers »how ,hat thev

1" 7 ""?" ''""^i"*' ""' »; thfek
ons,derable river, ConglcJer^ ietvtlrr *""'""' *' »'« "™" "f ath.s depo.,t. The pebbles whiel ou^h, ?„T

'' "'"^ "' "« '"«er part of

or the way,, and hâve aecnn.ulated onltaT/T "T'
''''"^^^' ''^ «« errent

In v'etr
""' "°"' "^'W-

'"
' "'""'^ ""^ ™t»'"-

origin^iZi:: p'::^„^- •';- fi^^^^
""" ^"' "= "«-^d «« the

:L^£??T^^ '^ -îi^îy i^^ - ™theHnt.eate eontaet relation,
^^Ib^ykes or vein. or th^e ..^'^ ttetS::::-- ^

T



318 J, J. 8E0ERH0UI.

bc a sign of iU older agc; and in sonie casos the nature of the contacts s onis

to off.T siniilar cviili.nc.'. Dut where an intense granitiiation has also taken

place along the contact lines, the geolngioal record is vFry difficult, sometimes

almost impossible, to unravel. Oldcr and younger rocks togctlicr arc

changed into veined gneisses (migmatitcs) and their pnmary teatures be-

comc obliterated.

This lia» tlius far, bcen my explanation of the absence of well prcsei-ved

basements in the Archœan. But I think that my studies of such contacts also

show that, where younger granités occur extensively along the contact Unes,

detailed investigation can stilldetcct there persistent primary features wh.ch

will iilow the relative âges of the rocks to be determined. Such a studyof

ttv' contact Unes should ncver be ncglected. The conditions may lie ohacured

by subséquent granitization, yet, wherevcr primary features of minerai com-

position or texture persist, it may lie possible to recogmie and interpret

primary stratigraphical features.

UNCOMFORMITIES IN THE PRK-BOTHNIAN COMPLEX.

Hitherto, no unconformity has been found in the pre-Botlinian complex

which has stood the test of criticism. 1 hâve deseribed in an.ilhcr paper,

an instance of granitization or anatexis tliat shows how contacts may be partly

or whoUy obliterated by this process. Thèse rocks are not often so well

exposed as in the case cited, and it is still rarer to discover tlic primary

contacts between sédiments and tlieir former basement in process of oblitéra-

tion by anatexis. Anatexis lias changed great arcas of Pre-Cambrian rocks

to miginatites that show few of their original features, yet there remains so

much of the pre-Botlmian system, particularly in Swcden, tliat we may expect

future rescarch to add much to our knowledge of thèse older rocks, which

include, for instance, the limestones and iron-bearing rocks of central Swedcn

and southem Finland, and of the unconformities within thera. 1 liave latrly

observeil certain things which I am inclmcd to iiiteriiret as évidence of th.-

existence of siirh unconformities.

I Oh reiiimal ^aiiitw:lwn {or aiuUexin.)
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iMljacciit rock Iiml suaki-d n|) llu- musma- 'l'I»' uplitizcd .scliist wt thi- con-

turt is hri'cciiili'il iiiul tlic fraiiiiicula l'onlain |Kirph>ritii' ftlilspur» likc tlume

of llif Kruuitc. 'l'hi» wimlcl si'cm to hnplj- tliat un ilililnuto pclirtralicm lia»

taki'ii plai'»'. No iM'tntjïraplHT i-ouKI vlnit tliis localily aiul rcnulia ^'k('pti(•al

ri'KanliiHï thc jiossihility of a Kranitic niafcnia iiititiiately [HTriioatiliK tlif

rocks adjacent lo it.

Siiiiilar contact plicnoiiiciia arc oIi.wrvc(i in otlicr areaa ol" rapakivi

Kraiiitcs. Tlic ailjacciit rocks arc hrccciatcii for scvcra! Immlrinl fcct away

from tla' contact ai' ' tiii' franmcnls ari' ccnu-ntcci hy a filu-Kraincd uplilc.

wliich }ni.s also jH-ryadi-il tlu'in si> tliat inchlnions and Kranitc oftcn «rade

ini|H'rccplil)!y into cadi otlicr. Artcritic «ncisscs. oftcn shouinK tiiii<ial

foliiinB. also occur.

In a rcjîiiai nci(;lil>oiirin^: tlic first nu-ntioncd, thcrc is annthcr coarsc

Kraini'd imrpliyritic jtranitc, tlic Onas granitc, soniowlmt oldcr tliari tlic rapa-

kivi, whicli sliows anotlicr iiuMlification of contact cffcct. Tlic rocks adjacent

t" tliis Kriinilc arc lir ialcd for 1 IKX)-2,(KH1 fcct froiii thc contact and arc

cciiiciitcd hy Kranitc. wliicl ciirs partly as wcll scparatcd vciiLs. aixd partly

as a coiistitui-nt of (rncissic niifiiiiatitcs.

Thcsc pncnonicna of Ki'anitizatioii arc now licinjE stuilicd in lU-tail liy

Dr. MoncsTltoM.

In tlic saine rcKioli, on tlic soutlii'rn coast of Finland, tlicrc arc otlicr

vcry old (pii-Hotlmiaii) Kfanitcs, wliidi uLso show vcry intiTcstinfî relations

to tlic old mctainorplioscd lia.iic volcanic rocks wliidi tlicy invadc.

Hcri' cspccially crniitivc lircccias occiir ovcr widc arcas and in iiiani-

tolcl dilTcrciit varictics. At tlic niargins of larucr rcinainiiiK arcas of

inctaliasitcs thcsc rocks arc vcry niuch dislocatcd and brccciatcd into

friiKincllts scparatcd froiii onc anotlicr liy tlic uranitc. Tlicac frutçnicnts

show sÎKns of iiiaKiiiatic corrosion, and liccoinc f^radually niorc and mure

sulidivided. .soiiictinics into niany tlion.sands of sniall pièces. Tliis fraR-

nieiilation «as elosely connected with tlie pi'nctration of tlie aplitc and thc

(îradual fusion of sonic parts of tlio liu.sic rock, tlie cracks ri'.sultinK from licat-

inu ami niovcnieiits tliat aft'ccted tlic solid frauiueiits in anotlicr way tlian

thc surrinindini! pasty iiiaxnia. Hy putting fraKiiicnt» of a solid rock in a

Blass supcrhcatcd inidcr hinli pressure, we coilld pcrhaps iinitatc tlii»

process.

In .sonie cases thc fragments arc so intimatcly pcrvadcd liy tlie uranite

as to hccome faded. and thcn thc hrcccia» clianKc into wliat I eall "ncliulitic"

rocks. Soinetinies sudi rocl.s occiir as inclusion» in lireccia.< conipoaed of

wcll di'fineil frapncnts, licnci' thc process lias evidcntly la>cn a complicatcd

onc. In other cases some parts of thc liasie eimstituents «ère dissolvcd and

now forni veias in thc lirecda, or certain parts of granitic vcins contain luore

of thc fcmic minerais and assume a dioritic eomixisition. But, in gciicral,

thc cemcnting granité rioes nol appear to liave hcen vcry con.spicuously in-

Hueneed liy tlie baaic rock wliich it dissolvcd. Some process of differen-

tiation apparently ccmnteracted thc tendcncy lo incrcasing liasicity.

Microscopiially, tlie inclusions may show, next to thc granité, a texture
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of «ilid wcU. MoriDviT, Ihf luilii'rul» iif llii' vein» »li<m- iiu i()ii»|iicuc]ua

«iRn» uf iiiciliunii-ul «Ircwi l'vcii «luTr lljf folilinR lui» Lcoii iiiti'ii».'. 'llie

intrnMly foldwl vi'iii» arc oficii ul>ru|)ll,v inliT».-c'ti'il l.y othcr», Il .m-
ponciil niiniTal uruiiw (jf whicli (lilfiT hi im wuy frum liicw nf thr foniiiT,
ami nliviou»ly Ik'Iouk t« Ihi- wini' ihtIikI of Kninili/uliim. Somi' purl.i (if llic
fnidid vciiiK »li»»- vapii' cnnliicl» witlj llii' «iirrcmiuliriit rock, tlii'ir iimxnm
hoviiig pi-nncatwl tliiii aftcr llic folilirin liail occurml. Tlic liiwif ilykis tliut
intcrwct thc oldcr <'Oiii|Him'iil» of thi' iiiimiialitc', uri' purlly foldnl in llic
naine «inuoua inaiincr an urr lln' granitio vciii». No foUlinij of solid roi-ka
caii iinitalc tluw «tructnnw l)iil l'iitiri'ly unaUiKous tliin«a i>icur in fluiilf, a»,
for fxanipli', tlic stmum of foam in «liirl|Kiol», Ptymnatic foldinn ia a kiiul
of folding which oi-i-iir» in a llllid or aenii-lluiil nit'diuin.

1 havi' ilcscrilml on forniiT occasion» thc |)cculiar instance iif |)alingi'nc»is
(ir formation of a ni'w magma liy rcfiision in nlu wliicl] ia olïcrcd at tlic ialand
of l'Afakiir. On tlii» ialand a gncisaoid granité ami a "leptitic" «cliiat intcr-
calalcd witli tliin laycr» of iimi'atonc arc intiTaected liy two dykca of meta-
baaull. The oldiT rocka havc U'cn ehangcnl l)y refusion m »i"(i( to a ncw
granité, wliile tljc dykca, which .acrye as witncsaca of thc diungi'a that havc
happcneil, prca<TVe their original forma, allhough shattercd into groupa of
fragments,

I havc studicd a still more convinciug inatancc of palingeneaia, or rc-
fusion, in thc ahove mcntioncil area cast of llcisingfora «licrc iirc-Hothniaii
granités are coin n. Hi.rc a wlioU' islanci with a diameter of al.out l,:!IIO

fcct consists of a very old Arcliivun < Khimeratc, prohahly thi> ohleat yet
discovcred in Finlaml. This ia iienetrated l)y tnie dykcs of Ihc pre-Holhnian
metaha.aahs and «as lalcr ililrudcd liy, and partly disaolved in, tljc jirc-

Bothninn granité, Tlicn^ un. also présent zones (jf hasic rock» tiiat licgin
aa truc dykcs iutera,ctilig thc conglomeratc and thc strui'ture of wliicl. i»

still recognizahic, Thc«. dykcs hecome hrokeii intc] mimerons frugmcnis
bctttwn n-hich, ami alao at the contacta with thc ncighliouring conglomérâtes,
tlli' ever présent granitic magma lias [«netruted, forming pegiimtitic and
aphtic veina, Whi-rc thèse veins accuimilate tlie conglomeratic ti.xturc is

in ihe same incasiire ohliterated, At sncli iioinl.a the schiat «as quasi-
eruptive, in .so far as il liad liegun to move and had i>enctrale<l l.ctween the
fragments of t!i|. iiutulia.salt. Menée thc dyki. lias U-m l>recciated and
afterwards cemented hy a iiii^ tic rock.

()n thi' Kcstcni sliore of ,' same i,alaral the contacl against certain
schist» is oliservalili', The original relations werc possilily thosc of an un-
conformulilc auper|Hisilion, the niargin of the mica-schist intcrsceling the
schistosity of the conglomeratc, Init hotli rock» dillcr littlc in âge, Tlic
mica schist is highly conlorted, At the contact thc congh)mcrate i» oficn
changeti into a more or les» nia.ssivp rock which bcliavcs like an cruptive,
for it pcnctrati.» the schist as veina, even when it retains distinct vestiges
of its former conglomeratic ,»tructiire. Moreover, dykes of melabaaite that
eut l)oth this rock and the conglonierate arc pierced liy thèse veins of palin-
genetic granité, TI.ua we havc illustrated the graduai transfonnation of a
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ItMalt. ypt, ebwwlicrc in tlic sume iniu- nuch Ïh not tlii' ctutc fur a niiHliuin

to coiirNO grainrd dinritic nirk {'oiituiniiiK iiliomurphir titirtihlendc.

In l'iit-niical i-uniixwitioti tht-Mu rorko show a pn)tcua varU'ty, und it

wil) iiitt tif PBsy to dÎMcover ttir lav,» whirh liavi> Kovcmnl thitt variahility.

MiKHiatitir rocks analuKou» tu tltoH* whicli I Imve jiut dpMcrilicd furm

ail iiii|>urtant part of the Arrha-un of l'iiiland and tlif nciKldidiiriiiK l'oiintru'H

tliiit jMinseM tlif Banie geoIdRual (<miiM«iti4)n. Tln'v fomi aUmt ^r» [ht

ct'iit. i>f Finland; Rranites fimn ovit .'kO pi>r cent.: hn^,f cruptive ruckf Ivhb

Umn 10 ]HT cent.; and BfdinH'ntHr.v und otlii-r .siiiHTenwtHl n»rKn, rinmlly

in thv forni of niftamorphic Ncliists. only 15 [ht ct-nt. Thus the «'ninnid

griiiiitization connt'ctfd with rcfiixinn or anateiis of prf-i'Xi-tinR rocks is a

proct'Dti whit'h play», pcrtmps, u more coiLsidcraMi- rôle in (Ilc Archvaii than

nictaniorphirtrii pro|«T. Mctaiiiorpliisni hat* changi-d the rock». l)Ut not oftcn

to Bucli a degrec tliut tlieir pnniary p''trogrui>liicat fcatun-s and stratigrapliy

cannot ha easity intcrproted. Anatcxi» Iuih ln't>n nmre destructive, yct it

hae occiisionally left palchen whlch prewrvc rcmarkably weli sonie of tlu-ir

oriRÏnal petroRrapliicul and strutifcrupliica! cliuruttcrM. Tlify show us

glinipHCB of a vaninhcd world and allow us to visualizc inany of the conditions

that olitained thcrciti. In such places whire sucli Rhuipscs are ponnibh- we

niay find tin- chic to tht- interprétation of a wholc région. If the study oî

the rock nins«e» affected l>y anatexiw i^ nnich more difîicult than tliat of

nictaniorj)hi(' régions, it is al><o Htill more fai^cinating. I should be glad if

I could c(«ivince niy readers tliiit it \a not, as it appcared to my.scif not long

ago, a iio|>eless task. Imt timt incthods can be devised to disentangle the

confu80<J structures of the nùginiititic arc;!- in the lowermost Archwan.

DISCUSSION.

A. C. LAWSON ( Bcrkoloy ) , k\uI that Kranitiiation nnn a. \tbaBf of miii^rniiiL- rotuirp-

titm and thut this<|UC(ition liiuîlH'i'nsPtlU'd years ago; iicvi'rihpl»^, the dot ails m l*roffH«nr

Sk.dkhiioi.u'm paiMT wcn* IiIk'iI.v iiitcrfritiiiK- Somu of thfit' rli'liiilx iTidirtiOil nciitlu

and (tradual retiorptiiiii und, therofon', did mit indicate the openUio'i of niafCmiilK' alop-

inK in thf paiticiilnr rosea prPS'nlp<t, .Movcmrntfl in the Pro-Camhriaii rocks of Fin-

land appeun-d to hâve becn more intense than in thosc; of the I.itke SuixTior région,

and tho liittcr reirion wae conaequenlly the simpicr of tho two.

G. A. J. COLE (Dublin), thoiiaht that the Pro-Cambrian nu k.-i of Finland wrrr

not .so cumplex iM Dr. liAWsos believetl thini to l)e, and thut this iipparent tireikler cdiu-

pli'xity W!W rlue to fhe Pre-Cambrinn fiirmationn in Finltmd haviniE liem crodt-il fn a (ireat

dopth. Hf pointer! oui that soinr itf the itiohI interestinR IncalitieH nientioTied by Pni-

fewsor Skokkholm were easily reaehe<i froin Kiittland by lalurm stcanii-r to llanaii. and

motor beat thenre to .Spikame.

J. J. SEDERHOLM (IIelaindforn), readîly admilt^^'l tho prinrity of the irlea of re-

fimion; hc had be<'n oppitsed tothin theory, buthad boen ronverted to il by hisfield Htudie».

Ile thonjïht that Dr. DAi,v'cf HtopinK hypothesis explained sal Hfaetorily the mode of for-

mation of many eniplive Itreceiaf and kîndred rorkM, But HUeh HtnirtureM, he ttiou^hl.

wore to be n-Rarded as speeial raw»; there were otlier "niinmatite" wtnirtiirr in whir-h

the pénétration of the miutma hnd been kIow and Knuinal.
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frum 2.'*" H, K. ti> iicnrly vcrtit'al. ' 'ïhf nn^nrun- ••î rnarwly «Ty-tiillii»'

wltiti' lirni'Nitiiii' il) thr viciiiitv «im^i ..(s tlmt tic -iltr. >ii- IhiIm fniirHl tit (liv

niiric ari> part uf n mtw* nf oftliuHrittirv loiU I • Imi^iiitii t\itli llic wliiii' liriic-

«rniii- itf Mil- Kraiikliii ri'uimi." ,\uaiii a' tlic Sitii|)-.i|i ami \hv ('i-<lar Hill

itiiiii>M, iii'nr Mc.Vfi'f. lu- tliNcrilH'* il»- lirtiialih' ;m n-rurritiK iti layiTH or

irrt'K'i'i"' •l<'|xif>il'< iiitirlxddnl \\lr)i I:t>'ro of '^aritl>fiitii' aii<l nhaly rnali'riul

tliai ilip S. K. iiiul arc nyrrlairi liy \\ti\iv liiiii'^tuiir <p- -•(>' At tlir < r<l»r

Hill initii' "a ^tratuin of liani iin-i n rink aliotir >'i> ft'i'i iliirk xlarid^ iti a iirarly

viTtiral |N)MJiinii hi-twi'i-ri walU <>f wlijtr linitviinrii'. It lottiairi'' iiltuiulaiit

|H'hlilt'-likr. Itiit Miori' i>r li-*^ atiKular, fraiiiiit'iit^ uf ipiarl/ up to alunit nm--

foiirtli iif au itii-li in <liaiiii-l<r ^ft in a inalrix <if <'lilorit>-, ami iliniimlunit llic

riia^H, HH •i-ri) iicar llii' siirrai-i-, tlirrt' i« miioiilt ralilc n-<l lirrnatiii' in au i>iiii>r-

plioMi nr nim-rrysiallirH' c.mdirifm-"' Tlii- ucturs in tla- iiitiT»'liri-. hcmci-n

tlic cliloritr part'cli'î'. h\vr,>:\' nirmlinratr- Si-kmkkV iiliM-rvatinn?» in ilic

Franklin Furrutci- (piatlrariKlr atnl mliU that tli<< (in- pit^ uf tln' Ktilinir niiiif.

ni'ar IMiillipslmrK. an' in a tirc-it maso i»f «piartiiitt'. soiitli nf wliidi arr .\'<'llnw

1111(1 liKlil imrplr ^laly nr r.cIii>iiH»' r*>t\i^ Iliat ri-M-Tnl'Ir in inany n^picN tlic

slicari'il voIranii'H of Soiitli nioiiiitain in IN'nnoylvania. Snnif of tlit- »lat<-s

HH' vcry iiiiart/iwc, ami oIIhtm arc «tcatilic. Sntnt* arc fine «raim'il ami

lien:*!', likc rliyiilitfM. ((inKl"iii»'ratir i)uartzitt' layiTH an- intcrUnldul witli

llii' slati'!^. luit thcy arc not cntnrm'n. KiirtluT mirtliwrst tlic s-latcs arc

rcpliK'cil liy (piiirtzitii' conKleiiifTalcs siniilar tn tlifwc at tlic Amlnvcr. Siin|»-

Hon unil <'c<liir llill mines. Tlic cire i.i nicrdy u ixirtion of tlic cDiiKlunicnttc

imirc fcrriiKinoii'^ tliati ciscwlirn' in c'nnHc<|iti-ncc of tlic prcsrricc nf hrinatitc

in tlu- interstices lictwecn tlie (piariz nriiinH. Tlie «liite linicstnnc occnrs

Iiotli nctrlli iiml fumtli of tint ([uartzitc^ luit thc contacts arc rovcrc<L

In atjiiitini) tn fpiartzitcs ami slates tliere are aiso associatcil vvith tlic

Franklin linu'.stonc in niany plac«'Ma Hnc (irainc l, vcry rpiartzosc inicii-scliist,

wliieli in sniiic places contains a cunsiderulilc content of tirapliite. In Tiivcdo

Park. N.V., wliic-li i.s just nortli nf New Jersey. Stkwaht^ «jcscrilws tin- liinc-

ntone uh orcurriiiK i" )i Icns 'J.V) fcct tliiek ami ^l.tKHI fcel l<intï, surrouiided

liy c()ar8e-Kraine<l Rneiss. Witli tlie linicstmie ure assm-iated |M'Kinutitc

and a Kraphite-tpiartz-seliist wliieli consists of (piartz. fcidspar. Itiotitc and

graphite. Tlic last two minerais are fn'cpicntly intergrown uitli one another

in ûltcrnute plates. Altlioiij(li its eonstitiient.s arc intercrystallized. ncvcr-

thclcss tlic rock i» rcRardcd as a seditncnt,

The limcstonc anci a-ssociatcd schists at this place (teciipy an area a tuile

long and 2()—30() fcet widc, anil are surrounded l)y nncisscM. 'Hic hcdsstrike

N.K.and dipat aiiKHlerutely high angle {'.1')"—^)"} S.F^ 'l'owani thenorthcrn

rnd of thc arcu thc principi; rock cxp<»scii is a oiarse graincd, gray marhlc

composed of white calcitc, iptkc fiakes of hrown mica and irri'gnlar ina.sse>*

of hrown chondrodite. Locally. it also trontuins cun^idcrahle graphite.

1 Bayley, W. s., Iroti minrs nrui miiiing in ,V<Tf Jrr»fy; Final Hoport Sfrie», V«»l,

VII, Oeol. Survey of New Jcrw-y, 1910, pp. 77 nnd 84.

a Batlet, W. s., and Stewart, A. C, Note on the oenàrrenee of graphite Khiêl in

Tuxtdo Park, N.Y.; Eeon. Oeol., Vol, III, 1908, p. 535.
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W. s. HAYLKV.

ancoiis orittiii itml rfpn'scnt incn'ly (iitTcrciil litlinUigic plmws of tlic sjtmi'

wrii's tiî st'iiinu'iiis.
"

In Xcw .Icrscy. as lias \»>vn stiited. thc Franklin limostone in [niiny

placc'n \a assiM'iati"*! witli ilatc-j. (nmrtzitc*^. conKlonicriito-* aiui niicaci'ous

Fia. 1.—Skcicli ni;i|> Hhowinn iiri'iiH nf l'ri-(.';iiiil)riiiii iTysliiIliru' rocks lsli;itlrtl > in

New Jersey ami iwliaciTit. stuU-a, willi thc names of ihc quiulninitlcf in New Jcrwix

upon which foliow hîiv*' tnH'n puhlirthcil, or urt' in niiirsc of pubUralion, hy tlic V. :*. lttt<-

loKicul Survi'y. The iiiiin<-N prepodwt hy ftgiin'H an' nf fohow thui hiivc bcen publiehcfl.
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The sl-ty rurk» .•„.npri«, vcry Ml.i.stosv, liRht jollo»- or grav »,-l,i.t».
«.ntainmg a llttl,. tal.-, ai„l aimait inassiv, ,l,.n„.. Mark ja»,MToi,i i,..,!» tliat
ook v,.ry inu.h lik,. a.in,.„t rl,,v„li„.s. WitI, tho»,. ar,. int,.rl,,.,l,l,.,i a f™
layiT» „f „uarUil.. ,„.,gl„n,,rat, » ami ,.„,.|,«,| i„ ,1,<„„ „,. I,,,«, s „f ,|„arti,it<.A frw „f tlu. l,..,l, an. «trimuly fcrruginou.. Tlic irrai i» niainlv m tlic f„ri„
"I li.n.atiti., uliu'l, m ,„iiio ,-as™ i» ncarly uniforn.lv ilistrihulcd tliroiiRh tlien Cis. aii.l m „ll„.r» i, s,.gnKat..<l int,. ,li»<.„ ami ,„Hlui,.». (lariicl ami l,„ir-
...al,,„. ar,. „ft,.„ ,,r,.»,.„l in h„.h »la(,., ami ,|Uarlzit,.». Tourn.alin,. is
<.,,K.,-,„l,y i,ul,.wortliy a» h «ram.tlii...» ,„.(.urs as l.lack ,rvsfal» a„ i,„.|, „r
iK.r,. !,„« a.ul .,m.-tl.ir<l „f ,„, i„,.h ,l,i,.k. I, is |,arti,.uiarlv al.u.Hlant in
vcry si-lMsIcise pliasps cif tliv slatos.

Tliin «...tions (,f tl„. slaty rcvks sl,„w grains uf liemalit,.
m un yx,.,.,.,l,nKiy fine t(.!<lur,.<l UKKr,.Kat(. (,f chlcrit,. an.i snm,. mimvvm,.,
mnicral. In snnic sci-tinns thcre is

iiKl rriagnrtilt'

f chl.

iURRCstidn i)f (liahasii- slrurtur.. in tlif
lark grains in tli(. lighl .„|„uri.(l niicacwins aggrogalc..

UKg|.»t|.(l l>y tlu. occnrri.nci. i>f tli(. liark grains
nirnrvnig ami wavy slr,.aks tlirongli tli(. liglit,.r nialrix. ( )„ tli,. otlirr Inuul
a f,n svrticms show th.. ilark grains in a spri|.s of parallel Mm.s as tliough niark-mg l.,.,l,ln,g ami in others li.nsrs of tho lighl aggr,.gal,. ar,. surro,„ul,.,l hy
li|.niatit|. and niagnotiti. a.s thongli ri.pr|.si.nting pi.hhlc
'"s 1 1 ri'plarfd liy iron oxidi.».

arrang(.mcnt of 1

In othcrs How .stmcturc is

. ar,. siirround,

in a niatrix \vhi(.h

I h,, gi.m.ral asiK-rt of th,. slaty ro,.ks is tliat of a «ri.s of inl,.rl.,.,l,l,.,I
seilnm.nts an,l volcanir flows tliat Imv,. l,..,.n s,|m.,.z,.d and im.fa rpl.os,.,!
'"" "" '''••'»'" '™'™' "" I"' "«'''l < ti.rmiii,. Il„.ir origin. Tli,. ro,.ks
!-> strongly sngg,.stiv,. of th.. Pr(.-Can,hrian vol<.„ni,. s,.ri,.,s of Sonll, nionn-
tam ni ( iinil«.rlan,l (.onnty. Pennsylvania.

Th|. (|uartzit<.» and ronglonicrates, ivhicli ar,. thought to I.,. I„.n,..itli th,.
»lat,.s ,liff,.r only in tli,. i.ris,.!,,.,. of l,.ns,.s of whit,. .piart/ in th,.' latt,.r
Holh ar,. v,tr,.ous. ilark gray roik» with a splint,.rv fractur,. an,l a «triMlnr,-
that show» m, tra,.<. ,if foliati.in or schiatosity. Thev varv fro,n v.ry (in,-
granH.,1 ])l,a.s,.» to thos.. in whid, th,. partiol,.» ni,.asur,. s,.v,.rai inillinii.lr,.»
n ,lialn,t,.r.

( ),.,.asionally tli,.y «...ntain sniall snl.angniar rragrn,.nls of
,l,.ns,. gr,.|.n,sh-l,la,.k ro,.ks r,.s,.rnl.ling tli,. ilark niassiv,. .slat,.s, l.nt othcr-
wis,- th,.y iM,ss,.ss no not,.worlhy f,.atnr<.s. '11,,. i,.Ms,.s of whit,. iinarlz in
" "I!l"n.,.rat,.» varx i>, si», from parti,.l,.s as snall as a |)in's 1 ,.a,l I,. otli,T»
two in,.h|..s in ,liain,.t,.r. Som,. ar,. ronn,l. „th,.rs l,nli,.ular aii,l oth,.rs
angular. Th.. iarg,.r fragim.nts ar,. fra,.|nr,.,l a,s thongh ,.rush,.,l aii,l littl,-
tails of ,|,iartz inosai,. ,.xt,.n,l fron, tl n,ls of tl„. I,.ns,.s. Th,. n.atrix in
wh„.h tl,..„. 1,,.. an,l th,. ,.ntir,. ,na,s of th,. nonn.onglonu.rati,. ,,,nirtrit,.s
r,.nsisl almosi ,.x,.lu»iv,.ly of ,,uartz an,l h,.,natit,.. Th,. ,|„artz is in smali
parti,.!,.s tnat nmy 1h. »an,l parti,.|,.s, in littl,. ,.r,.s,.,.nti,. fragn„.nts, an,l in
httl,. Icntii-nlar ni».s«.s of ,|„artz niosai,.. ail of whi,.h lie in a fin,.r grain,.,l
Kr„un,l inass ron,p««.,l of ,|uartz grain», h,.|natil,. «n,l niagn,.lil,. In son,,.
ra»p» Ihoro ar,. al»„ pr,s..nl a littl.. s,.,.ondary ,|uartz an,l r f,.w ,,,.,.,11,.» an,l
larg,. ,.ry»tnl» „f hlai-k tonrn.alin,.. Ail Ih,. ro,.k» .-onlain h,.„,alil,.. an,l it

.» to tins ,.onsHtu<.nt that tli,.ir ,lark rolonr i» du,.. Th,. hemalin. i» so ahun.l-







ant iii sfitnv l)c<)n.

locally thickcin'd i

niinr tin- ruck hh ii

and tiiis is oftcn si

tlic ManiUfttc cli»!

In udditiun tu

tlicrc nrc prcNcnt i:

oriRin. Onv Krmip
"linlit l'oloui-fd, su:

(•arhdnutc a.s to cff

clarcd to W intcrs

far as st-vn hy thc \

linii'stuiir art' citlii'

ure appan-iilly tlir

trodiiccd fmiii thc I

Tlic scciind (j;ri

rontaininn l'alcito o
fpiddtic iiliiiNcs ami
hiotitc and rcMcnili;

hf phases of (lie liiii

intriisiuiLs of iM'fjinal

of thi' rcfiioti thaï n

its place havc appc-

t'oniiiiiK :in HKKrt'Kati

tliaf i-ntnp(»siiiK thc

arc so (Dninion in th

Thc main tua» <

opposite Marhic rno

whitc linicstonc scvt

of thchill fora.MsIa

thc hch splils into I

Tîic linustonc is of tf

is no ({iiiirtzitc assori

contains ,i «rcat ch^al

in f.uitaci uith gncis;

linu-stou.', Thi.s hmi
A iii;il| cximsiirc

on ihc north nidc of |:

Chcstinit hiil. Thif

Unicstonc, frodi whid
"fin r c.\p(jNurcs

Mariiiony iind Hoxhi]
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1 Iw. Ht., p. isi-2.



lllE PHE-IAMB8IAN HEDJMKMAKÏ ili), K», KTC. {CU

.. »omr l„,k an,l .,p....iaiiy i„ ,|„. |„„„„„ |„„i„„, „, i,,,,,, „

V'"""™'"""'
"-" '> f"W"«. -li"- "ttnnp,» hav,. I„,.„ ,„„,|, ,^

1... r.,ok an ,r,m .,r,.. S„.,„. tl.in l,.,l„ ,.„„,i„ ,.f ,.„ , „„„. ,,„,„.„„„
n» ,» n I,.,, »l„.„r,.,l to »,.|,Nt,«. >naw,.s r,.H,n,l,li„K tl„. «iHTular or,, of
laniucllv chslnrl, in Michinaii.

ar "" oi

M a<Uliti,m to II,,. ,li»tin,.tl.v »,.,li„„.„tar.v ru,.k, t|,„, I,..,,. | „ ,|„.,ril„d
ar,. pr,.»,.nt al,„ at Mari,!,. „,„u„.ain a .,u,nl„.r „f ro,.k, „f ,i„„P„fui

.
Cm. Kroup uf tl„.s,. ,|U,.»tionttl.l,. r,„-k,s i, ,|,.„.ril„.,l |,v i-k.k' a»

,.olou,.,.,l, s,u„l.v, or l.iKhiy f,.|,l,p„,hi,. «,„.is,,., ,|.at ,.u,„ain ,o „,uoh
™at,. a, ,o ,.ff,.rv,.sr,. l,ri«kl, witl, hy,lr,„.|,l„ri<. a.i,!." Tla.y ar- ,1,"

-,.,.n l,y ,l„. „.r,l,.r tl„. ,.o„t„,.,s l„.,w,.,.„ tl„.,,. ,iii,.„„„» rorks a>.,l thc

.pareil ly Ih,. onhnary Kn,.iss,.s i„l„ whi,-!, «,„„. ,.ai,.i„. I.ai U.,.„ ,„!
.,.,1 fnaii 11,,, hmi.sioii,. wlii,.], tli,.v intnuii..
11,. s,.,.on,l „r„„p „f ,p„.,tio„„l,l,. HKks i,„.|„,l,.« l.lark aiigiti,. K„,.i».H,

""l:t "l ; T '" ','"" '"""""•• ""> •'""'- "•"''> i"'

'

Il p ,.u.,.. an,
,

„:,,.„ sl„.ar,.,l. pas» ov,.r into „^ ,.„nt»mi„K n,uH>
an,l r,.„.,ni,i,n„ l„„l,„..»,.l,i„». Soni,- ,.f ,!„.„. ,|ark „„,»,.« ,„»,

»,.. o .1,,. I,„„.s„„„. ,l,at l,av,. n so ,.,«„pl,.,„|y ,„.,„n„r,.l,„»,.,l h»un„o ,«.„,.„„„. an, lia. ,„al,.ri„l Iha, pr,Ki,„.,.,l r. „„|i„„„. ,„,.!«,
r,.K,on thaï M,.ar y ail ,|„.,r ,„.,„i„„l n,al,.,ial l,„s ,„™pp,.an.,l. aad in
",. liav,. app,.ar,.,l ,hupsi,l,. lu.rnhlen.l,., oli»,l„.„. ;.n,l a liltle .-aL-ite
« an aK„r,.uat,. of ,.,|ual .«i».,l grains ,vl,i,.|, ,s pra,.,i,.„|l,. M,.,,,,^ „.„h
.."pos.nK ,l„. M„,r,. „,a.s,iv,. ,y,».. of ,|a. I,l,„.k ,.o,|nn.k ^,„;^. ,l,at
•aiinion in II». HikIiIuihIs.

.,. .nain ,,„,.. .., ( hesinnl I,iil, „n tl„. w,.s, si.i,. of ,1... n,.|„„,r,. nv,.r
,. Marlil,. ...onntain, is |n».iss. I„„ „„ „, „„„i, ,, j^ ^ 1,^,^

^^'

im,.sl<aa. s,.v,.ral l,u,Hlr,si var.ls wal,. an,| ,.v„,„linK 11... ..lU l..nBll,
nll f..r a .hstan.... of „l,o,i, ïo.ir s A. ,.s ,.„», ..n.l, n..ar a., n "..

I spl.ls ,nlo ,wo li,nl,s ,l,at a., -..paral.-,! I.y a n.a» of ixw.alil..'
I. si.,,,., is of ,l„. s„„„, ,.l,„ra,.|,.,- as ll.al on Marl.l.. „,.,untain, l.ul tlior,.
lar,.,l.. as«.„.,al.,i «iil, „. I, i, ,,ron„|y s..r,H.„,i„i^,d ai,.l in pla,-,.,
s .. Kr,.al ,U,„| „| ,„:,, (,„ i,, „„„|, ^1,1,, „„. |i„^^,„„,, 1^ ,,„,„,„.,„,^^
"' ",''>."'<!-. '""I al •>" «,.s, ..,,,1 il is l,or.l„„,i |,y ,1... Kittatinnv
!.

1 hl.s liouiiilary |s ,.vi,l,.nt|v alo.iK a laull

""'',' 'M»»<.'r.. .,f tl„. sa,.i.. I .s,on,. l,„s „ „|^,,„, „p ,,,. ^ ^^^
,or 1, ,1.1,. „f Hu.,l,k,ll ,.r....k al,.,ul half a mil,, noril, .rf tl„. «-..sf vmi ol
II l.lll. I ,is ,s s,.rr.,iui.l,.,l l,y tl„. Kiltalmny ((aml.r.,-(lrdovi<.,an,
I. Ir.an whnli ,1 is .si.paraliil l,v f,iii||«

.r ..xposnr,., of 11,,. s..ri.., r...a'r tl„. D..|awar.. river ar., at l.„w.r
v an.l H.,xl,„rK. At U,mT Har .j- th.. „.r,..s i» r<.pr,.s,.„l,.,l bv
e .-ill ,.v a f,.«. .Iyk..s of p,.K„,„ti„.. ( .,,„,„„ ,^.,1, ,,„y^ ,l,.vel„pek
»ome lighl Kr«.„ l,ornl,l,.n,|p. s„„„, |,i,„i„. „„,, „ |i,„^ tourmaline
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l>(

( nit'ks. Siitiir

Liitl tuiinimliiii' OthiTs

OlhiTs conlBiii u ti'W Ic-nw» "f rcp»r«' (l'Iilspur riiixi'ii with lixlit unil ilark tnen

hiirnhli'iuk' iiiul »i>inc> tdurlimlhH'. At linxhurK thi' wliitc lillic»toiii> H rx|Ki»i'il

in twu «mail iippiiingH un tlic »ln|H' ut Sicitl'» inoimtuhi i'»»t of thc viUini- <(

Iluxlxiri, wliiTi' il rxliiliil» il» "«luil iliuraclcr».

On .Icnny .lump niounluin. in tlii' Karilan (inailranuk-, tlir limi-

slcmi' appcar» a» a (liariinlinuuus liiOt lyinx lu Ihi- (uni (if tlic main <Ti»t

of llil' inciunluin, a» a mirrnwiT .slri]i at llic Ixilliiin iif ils fa»t i-lcipc,

and in a Imiail ari-a al ils luirllirasl nul. Mueli "1 llu' limi'slcim- (..inlains

thc usilal ,-,ntnil niim.rals. (.lii.nilrciilil.. and pyroxi'lu', anri al uni. plari'

Ihc riK'k is rliunucd In a niarsc. urainnl, pink and wliilc aBKrinal

oali-iliMlcilianili'.iUiil pliloBopilc. Iliat l(Hiks likc a rciarsc uraini'd, pink Kraiiilc,

Al llic end of iIh' mcmnlain llii.ri' arc assiirialcil «illi llic limi'sliinc layi"'

o( tini. uraini'd. Iliinly Indili'il. mirarviins, Kiicii

cMisisI nf quarlz. (l'iilspar, sillinianili'. làolilr

an. n)in| d nf quarlz. IVliIspar and pyroxi.m.. nr nf llie firsl Iwn minerais

and hnrnl>li.ndi'. Tlir mnsi cnlninnn. liiUM'ycr, an' liinlitc-iiuarlz-si.liist»,

with nr willinnt uruliliili., likv lli.isi' nnnrrinu al Tuxidn l'ark. In snmi'

places Ihcsi. nicks an' criislicd and mncli mascnvilc is dcvi Inpcd in

llu'lii.

Tla' laritcst an.a nf tlic Franklin liliicslnnc i» thaï in winch thc trankhn

Furnacc zinc mines an. situati'd. Tliis hcxins a litlle snnlli nf OplcnsliurK.

and cxicnds nnrthcast with an avcraiie hn'adth nf ahinil thn-c-hiurths nf a

mile thniURh Franklin Kurnaec. Hildeville and McAfee, a distam-i. nf fificen

miles n tl.i' norlh hnumlary nf New .Icrscy. cnissinR llie line into New Ynrk

ncar Alnily. Althnuuh tliis an'a is i>ccn|iied almnst exelnsivcly l>y lime-

Rtone. thin heds nf ([iiartznse rni-k an' knnwn I 'ur in il al a fcw jilaei's,

as fur instance at llie Siinpsnn and Ceilar Hill hcnnititc mines aln.ady n-

fprrcd In.

Thi. nnly ntlier an'a in whi. 1. ir;i)i,n..:ilal rncks an' knnwn lu l.e assnei-

atcd with tlic limestoïK. is thc narrnw I.|.|| in whii.h llu' Aiuluvcr and ïar

Hill mines are situated. wliich lias aln'iidy hecn deserilicd. Finally. in scvcnil

litlle pits wpsi and sniilliwcst nf llieli UridRc then- arc expnsun

Uraiiliilc-schist lliat is siniilar In thc iiraphitic sehists at Tiixcdu l'ark

is nu whitc II stnne in tlie vicinily. luit llie IliKli HridEc schisis ai

tlin.«e at l'iixcdu Park tlial il i- r,.asniial.le tu n^ttaid tlie Hvn as l.elnnBinK

in thc saine .scrii's.

Ail thc nther an'iis in New .Icrsey in wliicli lia- rre-Cainhrian s

are kiiuwn I nr an' snial!. ami nnnc nf tlicm .sla.w any ruck Iml tlic lini

stunc, wliich in niany places, hnwcvcr. is su cnmpli.|ely mctamnrplu

litll(. ut ils uriKinal characicr n'iiiains. The mns. inipnrtanl "f llie.«'. m

addilinn to scvcral drtached an'as in thc Franklin Fiirir.ee (luailranulc

are: Iwn licltssuiilli arol snnlliwesl ulStaR pnnd, asmali arcn wc-t nf W nislil »

pond, Iwn .<niall (|iiarries cast, nf Cralihcrry Iake. thc Hnsevillc min. Ihe

Split Knck l'niid mine, a qiiarry snutli nf Hninkside, a i|narry al Turkey

mnuntain, Iwn miles mirtli of Montvine, and a narrnw helt at St'.'ietnwii

Thc last nanicd area is twn ami a half miles liin» and niily al>nut 1
•' fcct

nf a mica-

| hen.

sn likc

.diluent.-

,c lilue-

,1 thaï
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Tlic iiinfiniB'4 nn- thounlit ti> lmv«' intrurli'il a wricK nf [ircH-xiHtinjt »i-<liiiirntN

»n<l tci havc iiwitumril tlnir |>rt'Mt>iit !*tnicturfK as ilic rc»ult ol tin- nnitrol

fxiTciwd hy llii' arrariKt'riH'rit of tUf -«'«lirm-ntury lu -U. Tin- lurn^r arvan nf

thr wiliimiiiiary Hcricw iiiay n-|)ri'wi-îit n-mniiiits i»f a iitorr wiilily spn-ad ^riv?'

of ImhU that wvff limkcn up and |Mirtlv altHorhcd m tlu' iimliriiil of thc

gii('ij«w(*; uihI tin- «rnall an'aï" surrotir»lt'tl liy i«'ki .iiîti' nr Km'is> riiay lu-

niniply fraKiiit'nl!* lliat wiTi- Hnatt-ii fnmi tlii'ir uriKinal [Kwitiims li,<t iiot

coinplrti'ly (IhnoIvi'iI.

Kroiii t)i>- hrit'f i|i'N(-ripti(iii> timl huvc liti'n KÎvcn, it vvill h*' ri'itlixrii

tlmt thc Franklin liiiii'r«ti)M<' is nnly nnt' ini-ntlM-r «tf u l'ri'-CatnIirian wrii-n

<if rock» ini'liiilinK- >» iKlditinn ti> Ihi' linii'Ntcja<<, aUn (piartzitcn. i-niiKlcinxTiit'-M,

ftluti-M anil inif-aci-oiis Hcliint^. Many of tlicM- rock?* huvi' Ix-m .«n tlitirnuKlily

fiu'Iantnrpliosrd tliat llirir franini-ntul diumctiT i.-* «n-ally olwcun'd. TIutc

(an hv nn dniiht. Imwivcr. Iliat tlii'V arc scdiincnts niticr tluin tlic nnci.HMCM

wliifh furniin»! tlicni, arui that thcy n-pn-scnt ti continiiniiM dc|Hwi(iun in

Prc-Candirian sc»f. Karthcr s(Kitli\vc«t. in l'cnn!*ylvani«. tis han liccn rc-

lalcd. Mi'is Hahcum pro|Hmcs Ut N-pamic thc clitr-tic ^«cdiiucnls fmrn thi>

linicsttmc and tn rail thcni thc Pic-kcriniï Kncisi*. MiU-KM, howcvcr. think;*

tliat thcrc i> a irradatiun hctwccn thc twn fitmiiitioiiH and that thcy n-prc-

(wnt a sinulc pcrind iif h rlinicntaticm. In New .Icrncy tlic chwtics and tlic

lin» «tniic l'iiniint lie si'piirati<i fnr purpuscn nf inappinK- Il is [irohahlc

tliat thc whitc linicstnnc in Pcnnnylvaiiia cati safcly lie renarde»! ai-thc

«quivalcnt of thc Franklin lirncKtimc; hut that thc l'iiki-rinn «nci.-" i- c(|uiva-

Icnt Ut thc (piurtzitcs. ((inKliuncrutcw. slatcs itiid inicaccou!- ncliir-ts i,f New
Jcrsi-y If* not mt cvidcnt. Thc (trt'at varicty ncitcd in thc ignious (ïnciî'W''

of thc arcu niay l>c ihic in part In thc asriirnilatinn In iheir niaKnia.<4 nf t)i>

NiMliiiumtary rnckw that havc di!*app4'arcd.
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rc'liilitmsliip lu'tHci'ii tiif cxishiict' ni tiTri-^triul snliniriilr; al llic ti)|) ni' llic

I.akr Siipcrinr Prc-Cuniliriitii uiul tlif nrral plaiii liuttuiiiiiin tlir l'itlcn/iiic

tnnitïnssidii. 'l'iiis cnnci'iitiriTi dites iiot itiiply tliat iHiicphiiuitioii cir iiuiritii-

niniiiti; fi)lli)wiiiK ttit- sul>-iuTi:tl ili'pii>itii)ii <li(l iiut iiisu pliiy important jiarts.

liiil Ihcy WfTc tint alutic n'spi.nsiliU' tor tlir plaiii. Tlic l'art tliat trrn'striiil

si'diiiiinls «rrc iioi miinV'd is in itsi-lf cviilcncc im this pniiit.

Tliis raisrs ilic ([UfMtioii as ti» uliat cxtetit tlic iirc-l'alfozoir jtlaiii. s»

\vi(lcly(li'Vf'li)i>f<l ovtT \hv l'uitrcl States ami cisouluTc, inayliavc soiiif n^rictir

n'iatiniisliip with itrrrstriitl si-diincntatinn in latc IVf-( 'amlniaii timr. It

s(-iiiis to lu' simiclliiiiM: niuri' tliatl a rricrc ((piiu-idi'iicc tlial ai so niaiiy iilaccs

at tlii' snrfaci' ni' lliis plaiii tlicrc an- Pn'-( "ainliriaii li-rrcstrial nr drlta di'-

piisits. n-sliiiK with niily slinlit discordance liciicatli tlic l'alcozoit'. Tlic

Itclt mtIcs ni" Mdtitana and Itritisli Ctiluniliia i> rcyardcd liy rt'ccnt ulisrrvers

as part !y nr larjîcly tcrrcstrial ortil'dilla oriKÎii. Tlir ilisi-nniann- of structure

lirtwcni it and tlic Catiiltrian is a slijilit (Hic. Similar tcrrcstrial dcpnsits,

prulialtly ni" tlic saine atîc, arc rccunnizrd in similar rclatiims to ttic Cain-

hriaii in scattcrcd arcas tlirouKliout tpur West. includiiiK tlu" Wasatcli iiioun-

taiiis aiid tlic * Iraiid Canyon of Colorado. The nold-licaring slatcs of Nova

Scotia and tlic Avalon slatcs of Xcwfomulland inay bc found to bc delta

ilcposits of latc Pri'-Canihrian a^c. lu Seotlanil tlie la><' I're-Canil>rian

Torridonian sedimi'iits arc renarded as a terrestrial deposit. Tliey are similar

to tlic Kewccnawan sédiments of tlic Lakc Siiperior rcftion. In struiturt'

tliey arc l»ut siislitly dis<-ordaid with tlie overlyins Camlirian.

Without disc-iissing thèse illustrations in détail and witlinut arnuinjî that

ail nf thcm are valid illustrations, it sccnis |o nie likcly that as a wliole they

présent susjï''stive similarities to tlie Lakc Superitir situation in showinn a

ttenctie relationship of terrestrial scdiinentatinn to tlie Prc-Cainhrian plane

of unconf'ormity.

I wish to jiut forth tlie tentative proposition that tlie plain at tlie Itase

of the i'aleozoic was partly dcveloped hy the euttinn and fillins attendant

upon terrestrial sédimentation in late Prc-Canilirian tune; that it is sonie-

thinjï more tlian a mcre coiiicidencc that su many of tlie late Pre-Camhrian

formations are of terrestrial or <lelta oriniu. and that they may he the natural

aecoi. panina-nls «n^l eonscfpicnces of the dcvelui)ment of tins plain.

The n.anner of the ilevclopment of sueh an even and wide-si»read plain

as that hencath the TaU-ozole in varions parts of the world is a pmlilem i>rc-

seutiuK «lifîiculties whieh we should he glad to liave vlcared up f'ir us hy

physiofïraphcrs. In discussiuK this prohU'm with ticoloyists and physin-

graplicrs I hâve heen struek with the lack of aprccment as to the inanner of

devchipment of sueh a plain as that beneath the Cambrian. I présent this

paper with a view to invitinjî discussion whieh may enlinhtcn us. Depend-

iniï as lar^ely as we do on physieal conditions in our ititcrpretation of the

Prc-Camlirian. it seenis to me that one of our next e.ssential steps is t<) fiml

ont more aliout the niatter of f(»rmations of plains of this sort.

FoliowiiiE tlie iead of Knulish s*'ol<>Kists. the older view lias liecn that a

plain like tlat hcri- diseussed lias heen formed !>y marine [ilanatiou, pre-
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at aitilu.l.s iMKl, almv,. lia. s,., (i,.v,.ii„K vviflaa.t l.as,..i,.v,.iinir, la.l ti.ia

''""'I'"""' "' '" '"• '
l^""»-. 1'-'^ l'I^'.v tli.' Iiart in tl». inlonavlatinn nt

s.iaa. cl tl„. K,vat planes uf annaifurniity in Kc.nl..Ki,-al liisl„rv. Il semis i„"" ll'al in lia. ras,, aliuvc ritcd il niav l,c an iniporlaat ,si,l,Tali„n
llic laiaplan, idca. as ,>niinarily uial,rsl,i(„l, invnlv,.» tla' conipiitc r,-

im.val m ail scliinc Mis ,l„ivn t.. Knal,. pri„r m 11, „r„acl,na.MI „f Ik.. s,..,
lli'' lact ll.al laiw ses „f l>rr-( anil.rian K-mrsIri, I s„l -nls ||.,v,. net
'"'" n'i"""''!. alllamul, s 1 tl„.„, apprar t„ haw 1,,,.,, anr,ais„|i,|-,l,.,l
ai Hait lina., nn.sl na.an thaï tlay wcr,. warp,,l l„.|„w ih. peiaplain Kra.l,-
lia- sanu- is truc, if lia. sinfan. mu- larK,.|y ,.ut l.y marin,, planati.a,

lia. ml,. „l l,.rr..sl,.ial s,.,lina.iits. tla.r,.f„ri.. in f„rnnn([ lli,. r arkalil,.
plan,, al tli,. lias,. ,,f th,. Canil.rian, was thaï ,.f fiUiiiK ,l,.pr,.ssi,ais li,l,,w'|lii.
Kiailis ,l,.l,.nMMa.,l ,iilu.r hy pi.ta.planati,in ,ir nuirin,. cullini;.

nisscissiox.

.,.,.or7i'.f;,,, ,w A',';""";r,
' '"" ;"'•; "'1'' """ "' ''"" ""<' »" ""» i- '"'•ci

lik,.|l„.s,.„f,l,r()l,| Il„l «and.ton,. ot Smlland an,l Ihe Dovonian
,>t 11», l'ai,

,>( Krmland,

Tria, „f llic \V|.

,>f (if.riuany iind tl». AIps. an,i Ih,.

TIi," final s,.ttl,.ni,.nt uf Ihc, ., . ,, , .

- ."*' '.'aifrovi'rsv (.an hardiv ,

'"'
'r'.'f '".." ' ^"."l™'! I»»;! .'onniaion, l,ul rail,,.! in „ne of iVo way.

IVrmian-
if \>y find-

'fiiawiin ig tho Ijist i

In thr first pliicf thi' Kcw
région. 'Ilu' nfartT iJr' Otcnnili
iim-ous v..I(.uii.- arlivity llir mure likHv will it h,, (hul iti.- K'
brian.

olcftnic l'porh of the l.a.kv Superior
zonp ran b(. found with or wirhout signs of contcmpor-

i'riiiiwan iw or in not Cam-

nx). \oy,: an. th. «lratigru,l>ir rdations of thr Olenellus zone bupKv^as ..paratc-d from th. Saratogan or Upp-T Cambrian by any w^"and how noar to thi- t.akc Superior rrnion can «n,.h «.l„.i».^ k„ ..„„^,

Canibriun (St. Croix)
to indicatr that it

diaatropliic iiphft
TL •

, ,.,
" ' "•»• 'w|n-iiui ii'iciuii (.'ail siU'h n'IationR he trnnorf?Th,. n,.a„.r sa,;!, apl.ft „.|,aralinB Ihc Olenrilu, ^„n,. from highcr W, câmoro lik,.|

I r ccnciu^. „ ^ ' 1"""" "'""'cd dunng sach aplift.

b,.n,.vl,-'ll„oS.J;^ol;'? ','".' j'" """""rScandia „1„, the rck. immedi.t.l,-

tiuwan rocks of Ihcs. retriona.

.'°?a''.?.?"?i.i^'i'"""'r.'. »'!'' '1>" i" Scotland, on ,1,. canlrary, there ,ere
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TIIK SCHDIVISIOVS AND COliUKI.ATrON OF THF l'KKCAMUKIAN KOCKS OF TIIK HlilTISII Isii-X

Mï

A. STRAIIAN, Sc.D., F.H.S.,

Dircctorof thc U™l„Kio.l Survey o( Grcal Brifin.

8 u
j

„f tl„. 1 re-( unihrm,! rocks of tlic British I,l(..s. so far a, regards ,l„.irul.d,v,s,„„ and ,,,rrelati™, Though ,1... exposur,., an. Wrl • , „ <• ùtlK.y ar,. f„r tl,o n,„»t part »„,all in extent and .,«lat.d. Th« LXù-T^exa„,plo, ,„ ... „,a, n-ck-group» varying groa.lv In tvpe u IrT tTarn

opportumt .*, tluTsfor,., for cstahlisl.ing a succeasion are Icss «ood tl.anthose «hK.!, arc pr.,,.nt«l in „ucl. région» a» nort.K.rn Canada ortvli
m „h,.l the .rcatest extent of Pre-Can,l,rian rocks i, exp. I to vie , areail s tuated m area, of régional metamorphisn,. Xot cnl . ,e theclltheP^fons of the rock fonnation., been greatly changed In nucl ani a il

3; : ,1:"%''' ™" ^'T'"™
"^™ '.een'd.gu-i.ed

,;rz:' t
exp,, url ,?,,'! TH ,

^'""" "'""'"'' ^PP'y *" a large part «f the Seo.tisl,expo urts, to the Ir,8h occurrences, and to Anglesey and the Lizard.

2'
I^et^'

„['" ^"o",'™''»'"" Highlands and the Highland eomplex.

pj- '"""^- T'" ^"rthern and Northwestent région an<l Cariore

F V« •
';™ '""' -""''•'"•"• '"'''''""' (War«-ickshire)- Chafn v." dForet (Le,ee,tersh.re),. St. David» (South VVales); the Li.ard (Co m™

I. KCOTLA.VD.

The following aeeouiit of the Pre-(
kindly supphed hy Dr. .). Hobne, F.K.S,

'amhrian rock,s of .Seotiand lias heen

The Xorlhit-CKl Highlands

in this région two well-defined rock group,,, of widely différent lifhnlogteal characors and separated fron> each oth'er' hy a markerun:nW
339



uhilit.v. ari' UTUiiicstii>nal)l,v of Prc-Curiil.ri.m a».. Tlicy arc kri.mii n-^]»;:-
Icvcly a» tlu' l,i.wi>iian (ur H(;l>ri(lc'anl ktil'Iss ami tlic Torriclm ^aluistdlu-.

The I.IIJ-inm„i B/«;»«.—AlollB tllc «Tst.Tn »,.a-l..iar(l i>f lli,. ,.„„„|i,.» „f
MMliiTlanil and Hi,»». alul in ihc OiiIit Ilchriciis, tlir iMniil,o,x „[ Hih
Knuil' !in. ty|)i.-all.v <l,.vi.lc,|),.,l. Oi: tlai mai.ilaïul llirv liav,. I i, arraliB,.,!m tvM> ,livi.-.i„.is: (1) a Kunilanicnlal C.jni.hs .•„mii«i«.,1 ,„ai„ly „f
Wwiffvs alul si'lii»t» lliat havo alTiriilies witli plutiMiir ri«-k-.
a liniilvil devcloiimoat nf c|uartz-sclii.sts. (.Tapliili-scliists,
liriii'stom.s, fvidcnely of .sulhiiriitiu-y Drluiii; (>) a «rfat «cTii-
of illtral)a»ic, liaaic and acid iKiuoci» rocks intrusivi' in lliis ,-oin|,l,.,; i„ iln
forni of sills, dykvs. and irrcRnlar vcins. Tlic vuri,>u« t\|>,.. of ennZ W.m. a
drfraitc Kco(!ni|ilii(al distrilailioM ami lli.'y wi-n- -iilijiclrd (o c-arlli-movi-
nienls wliicli liav produci'il m'iv slniclurcs in X\u- rau'iss and intrn-iv.' dykis
and «ilLs. Ail tl„ .ncinhiT» of tliis «ronp in lli,. wrsl of Snll,iTla,„l and 'Kohs
liuvc Ix-cii tmiic'd Li'vvisiaii nni'iss l>y tlii> (liiiloEical Su
of 1.1'wis in tlii' OuliT Hi'liridis.

«ilh

alul

aftrr tiir i«land

U'Ilr

«il il

In

lala

ilion

tlicn- rc^ts

Istoncs and «rit?

calcari'ons hand^

loycrncnts tlicvc

if im.lonucd lien

inosi niarki'd. In

•.all|.>> to a diptlj ol

lin :,olilil(.s of (niaHzitc

d ottirr rocks, uiiicli are

ucii cvidcncu

Tl,c arkoscs

l'I

Turridtm BnmHitm,— V\inn tlic I,civi-

fornialily a Krcut succession of rcil saii

c-oiiKloiiicratcs, liaKstoncs. dark slialcs, and
tlic rcuioii not affcrtcil |jy post-Cainhriai.

arc (piitc unaltcrcd. Evcrywlicrc tlic évidence
of tlic Lcwisian Riicis» in lirc-'l'orridoniiin lime i-

thcse unaltcrcd scdiin.-iiis fill pri-Torridoniai,
1,000 fcct. Soiiictinics ihc conslonicrates coin
sholving contact altération, s,,herulitif fclsitcs ai

not now found in place in tlie west of Sullicrlaml and lios-, S
elcarly slimvs tlic cstensivc denudation of tlic .\rclacaii plateau,
display niany of tlie plicnomcna diaractcristic of tlii- New lied saiidstonc of
thc Britisli Islcs. Froiii tlie Ircsl, cliaractcr of tlic fclspar» ami llie i.rcscnce
of drclkanter m tlicse deposits it niay lie inferred lliat tlicv nerc ac-cmiiiilated
uiider arid conditions. TIic sun-cracked and raiii-|,iltcd'siirfaccs of sonic of
thc bcds point to tlieir déposition in .sliallow walcr. In dark inicaccous «Iclcs
belonising to the liiglicst division of tlie System, pliosplwlic nodules Iiave 1,'ccn
found. In thèse nodules Dr. Tk.ill lia.s dctcctcd sphcrical cells «itli hroivn
fibres whieh appcar to be of organic origin. In tlie .listricts mit disliirb,.,!
by po8t-Canibriaii niovemcnts thc varions ilivisioiis of tlic Torri.lonian
sandstonc rcacli a thickm-.ss of 10,000 lo.ijoo fect. In thc thriist niis..es in
Kkye thc lowcst division of the System (the Diabaig group) occiirs in a greativ
expandcd forni. the thictiicss bciiig upnards of 7,000 fcct.

At the close of Torridonian time the Prc-Cambrian rocks were folded
and denudcd. On tliis erodcd iilatforin, coniposed partlv of Le»isiaii gneiss
and partly of Torridon sandstonc, thc ( 'anibriaii .strata, l-.,cludi,ig thc (Hrmlhis
zone, were laid down. The remarkabh- iiniforniitv of tlii» plane of érosion is
a striking feature, ami there ean be mi doubt tliat it reprcsents the sea-Hoor
on which the Cambrian sédiments were accuninlated.
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n, cr,j,MUm sciml, „f ,/,t lliglih,,,! Cum,,Ux
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l«'hl.lcs and i-lastic grmns can Mill li,. rcc„Knizc<l
""Kiriai

Th. inliMs of Lewisian K„,.i„„ onn^irt „f ),„„,i,l,.n,li,. and mica, u,Kn,.,»s,.., w.th i,„»„. a,ul ultral,a»ic intrusions wl.i,.,, r,.s,.,nl.k Ikl . l Ivoor,a,n ,,•„,.» „f Arch^an rock. Lcneatl, ,1,. T,.rrid,„. sand , „ "v!^of >u,h,.rland und H,„». F„r lins r,.„son tl„.y l.avo !,„.„ ™rr,.la, il te

ortlmgn. SS08 uf thu I.,.„,s,an nd,™ are associat«l witl, paraschists andKne.ss.. of .s..d,n„.n.ar,v ori.in. as for instanc. n.ica-scl.is.,. grapldt7s,.ln" ,

;n..:=.t,:Sj-;-;:M^^^^^^

zriiz,;'z ^''^^ "^ "
" "" -'™' " '-^"-'"" "^

Ncar the Moine tlirust-planc cataclasti,. structures arc of fréquent occur-renée .„ ,l,e sclnstose rocks. It l.as heen furtl.er proved tl.at, n ar t , s eof hsplaccnent, rocks of diverse âge an.l origin hâve ac„uired a c, m„ onvpe of structure undcr the inHuence of post-C'atnbrian tnov'.u.ents an Sm the case of the Torridonian sédiments true erystalline s,.hi is ..fv t

. nuhded if ,.„, ac.,,a,^ produced. On tC.:^:'^:!!:^i^Z'^tZthat thesrueture,sol the siliccous -Moine schists l,ave l,een broken d vnnear the Mo.ne thrust-plane, thus indieatittg that so.ne of uZ ock exIXdas erystallute schts.s before thoy had reaehed their présent position.
In central I{o.ss-sl,ire evid,.nee ha» bcen obtained l,y the (IcologicalSurvey po.nt.ng t„ the manufacture of crystalli.te gneisses and sch"
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nf iKrunu-' Itml «rtltliirlitiitv niik-

riKi'Mi. tln' .Mi.iric n>ik> iirr iiicn

rii't«'i-ki|c-m»i> lnirnlili-iKlc-nnnssi

frrv rVuiii fiilialiuti iiikI |m

\<y ilviiiitiiir nichtiiiurplii^rii. In ilmt

1 li\' niit>-i- nf iiuncri Ki"i>>'. ii'diritit'-

s(> :iriil sclii-t^. which, in nlarr^. are maily
Ilirir onuiiuil iKiicoiis stnn-tnrrs, TIhh'

iuiicniiN iiitnisi.ms un- .«iimmudiil l.y iiii nurnilr aï haii<li'<l Ii..nilVisi'> uhirli

?*lni\v rnutîirt riiHaiiiMr|iliistii. Tlny rndiairi nanirt, .illiriiaiiid'. ami |H4<ii<i<>-

iiHirplis nf ariditlusitr. TIu' htililiiiK piam-. of tlic's.- x'iliniirii:. atv rl.nriy

liri'siTvrd. ( iriKinally tlicy \ut<- tvi.irnlly lim-ly laniiiiahil arciiacnu.-. ^Iialrs

ah iiifcrriicf lliat Uht* hfi'ti intitiniiiii liy clu-iiiiral aiialysis. Oiit-idr t\\v

auri'otr nf lidnifclscil rucks ilji- iiorinal iwatiimilic nml jHlitii- M-lii-i-^ ut tlii>

.Mnim> séries are typieally ilevel<.pe.l. Tlie delailnl tiiap])iii^ of tlie tiniuii

lias revealed tlie varinus stases in tlu' tnaliiifaeture nf seliists ami ij;i"'i>si> "ut
1)1' tliese i^tneiMis and sediriieiitary mcks Ity tli<' imiersses nsullinj!: friiiii eartli

rrioveineiits. Tlie a(ie i.|' ll.ese n.eks alld llie peiinds nf iiHivemellI tliat pro-

diired tlje Inliallnii Iiave ii.it l.eeii .Irfiiiitely <letefliiiiied,

In llie eiisteni Hifr},l;inil helt. faiiniim from Ilie eouilties ni H;;-ilï and
Al'enleeii. lliiuiinh Pertlisliir.' tn Arnyll, tlie Mniiie séries is repluced lpy iiieta-

ninriiliie rneks. umlmilitedly ot seditneiitary nriulii. wliieli liave Ix'eri teniied

tlie Dalrailiaii séries liy Sir A. Ckikik. Hy ilie (.fïieer> nf ilie (ieulniïieal

Siirvey and iitlaT ol)servers tliey liave I n divided inti. rertain litlmlnuical

(£r(mi)s tliat liave heen traeed iiinre nr ^>s euntiiuiuusly friiiii ItantKtiire

and Alierdeetisliire to Kiiityre. As the ciherver passe- nortliwards In un tlie

Hinldand l.nrd"r tn tlie rrest of Ilie Crainiiiatis Ihere is an apiiareiit nrder nf

snperpnMiinn In tliese «rnups. Tlay inehide seliistiise grits and slates. (ireen

Beds. iniea-schists, (i;rai)liite-.selii>ls. jiinestnnes and (juartzites. In tliis

directinn aiso tliere is a (iriuliial inerease in tlie f^rade nf nietainnrpliisni.

Cnnti'nipiirancous vnleanie rneks Ipillow-lavas. tulïs, and ajïninnieratc- i are

interealated in tlie Dalradian séries in Arfcyilsliire. Itefnre planes nf >eiiis-

(nsity uere develnped in tliese Dalradian strata tliey were piereed by intnisive

slieets of hasic JRni'nus rnrk (jialilirn and epidiuritel and aeid niaterial luran-
itei wliieli Iiave sliured in tlie ninveinents tliat alTeeted tlii'se seliists.

Nntwitlistandinp tlie extremely detailed inai)pi[in nf tlie (ienlnyieal

Survey, tlie aue nf tliese sedinientary rneks, tlie nriiïiiial seipienee of déposition,

and tlieir strnefurul relati(»ns liave imt heen satisfaetnrily deterniined. Xo
thenry bas yet lieen advamed tn expiain Ile >r<!er of siiceession and llie

teetnnies ni the refiion wliieli dnes nnt jmseni obvions didieulties. One nf

the ninst reeent interprétations (K. H. IUilky's) invnives jinat reennilienl

fnlds with hnriznntal displaeenienfs of the rnek nrnn|is extendinji fe several

miles in the eounty of Arnyll. iiut the nrder of sneeessinn and the ectnnies

iuvnlved in tliis interprétation hâve recently lieen {piestioned hy nia- nf Air.

Bailey's eolleaRnes in the Cleolnpieal Survey (Mr. Caiiui iriKits) wlio ha>

niapped part of (liât complirated région.

An important advance lias heen inade witliiu the !ast few yi'ars in cnn-

m'efion with the séries of roeks at the eastern hnrder nf the HinhlaTids near

the Hiphland homidary fault. In tliat région this séries eonsists of sheared

spilitie lavas and inirusive igneous rocks with hiack shales. eherts and jaspers



IMK 1 IIIHVIMUN-* \Mi n.niKMilMV n^ ,„K I-KK-r ui,.I<I KN, K„. itU

:t;;;.i;t::e!:r.;;;!';;;j;:::r''':;''^7''''''>'-- "

-ii.i.Tnu, ,}„„ ,„„i ,.n,.„ s,.i,i,, ,,,i,., „,,„„ „„'
, ,„ ;

, "":

i::;!::::''

^""'•> '-•'• "-' '- ! < ...: ,i„- ,uJ\„ T:z:'.,z

vi. J'i ,'.'" "'""" "'
" '• '" """•"'

' '""> ^"" II"" Mi'. Hm.h„W,

~,:'"V
'" """"• '•:'•'<" "- " i-M I..V i,is ,.„ii,.,.„,„., „';;,.

-.':;';:-•" /:;;:: H,:;;;;.,^::::;r;;:r\;;;;;:r"^^

:";:i::t:::-;;;;;:;:::;:;:;:;;;;::f--r'",f^

.i:::i:;:ut:;;;:i;;::,::':,:;::;r:;;:;;::;::;;:;::^

"r:;;::'i;rv'r'"; 't'
--^^"*";^':"''™::d

;;...;;;.l.=,,.,::;::t';^::j;:xr;::;!:;:rj:;n^^^
l'^miclç. „s ,1 wl,„l,.. an.l rmmnt l„. ,l,,,.ril„.,l ,is "inliiT».

•

\Micii oviTtlirii-linit ivinii. iiiti, oiicniiioii tliiK,- l„i,ti,.l. . i i

:;7,-''"T'" '"-f]
""" ' "^ • -i^'irtr ;:;:;;:';:;;?

i"«l 11 tl.u» liupiicii,.,! ll.af a|„„K tl„. \I„i,„. |l,nisl tl l, ^

ien.i,.|,., ,1,1» la,,,.,. ,.„„»,l„„i,„ Z'' {l'^lt ^I^C"'""
'"" '" ""' ""'

tl.. I.™<l.,n sa,,,:,,,,,,,. ,,r,.s,.„,s a li,l ,Ki,.al r,.s,.,„l,|.„;,.„ ,„ „„ /
r....ks t., 1„. r,.f,.rr,.,l ,., Ia„.r, „.. l.av „. ,.|„,, „„iv „ ,

.'", "'. ""

T.,rn,l„„ s,.ri..s, Tl,,., ,„„s, •.,,„,-.. I„„.„ i,'ri ,,
"^ ,";;:"

J"

"'"

!;" "' "";'" "","•"- '-" '= < ^^1 ..::,;,;''
s. ;:;;;;;-

rii.'.v ar,. i,li.,„„.al i„ ail |.ss,.„li,,| ,.,..,„.,.,. ,,.:,!, ,,„. ,.
i ;, , ,

'";'""""'.

I-ri,-,.i,ia„ ,s,.ri,.s „f Sl„.„|,sl,ir,..' ' '

'' """' '"'"""""^ '" "'"
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In 11.. .,..r,l,.rn ..m.I „„rtl,„< ,.,„ pan,. „l |r,.|,„„| H,,,,, i. , vl„l,il,,l

;

hi.l ,|.|» ar, l„ l„. „ ,,,„li,nmli„„ „r ||„. l'r.M ,„„l,ri„„ r,.,!,. of s,,„|,,„l
'" ';'"'"'"" ""''" "'" '" ''"-'•'* ''"' '" '"'""' "":"• «lNl..,.«i,l,.'.

.|.n™i „r,m|, ,„ |„.„..l,„„.s, ,|,„.r..i„>, pl.vlli,,, ,.,„! ,„„.„-,.|,i,.,., „i,l,
'I'i'l|"r,h .. m„l „,„„i„., k„„vn, ,„l|,r,iv,.|,v „, tl„. |.„„„|, |,„vl.. s,™- ,„rrr,

A M„„ll lr,„-, „r .Ms,. „„.| „ni,„.i,. n.rk. al Carns,,»- l'„iMt ,- „|.„
l'cliivid ti> !« .,1 |'r,-( aiuhriau aii...

m. KM.i.A.Nii ..XI) WAI.K».

K..r II,,. l„||„„i„„ „„i,. „„ AnBi..,..v I an. „ai,.|,i,,i ,„ Mr. (:„k..m.v

'l'l"il; I n-Mli., „f Mr. (,„,.,l,v'.« .urv,,v ar,- i„ ,,r,,,arali„i, f„r „„l,li,-a.in„.
1 lu . „ lare,. ,,art „f II,,. „,.l„„„s,. ,.,„„p|,... „f .\„^|,.,,^. ,, „, j,,„., .,„„|

.

««.-..an I.,. n,f,.rr,.,l fr,„„ i,„lir,.,.| ,.vi,l,.,„.,.. I„„ ,„„r,. „,p,.,.ia||v ,>,„„ ,„„ ,,„,"
A .n.all „u, „.r „f r,„.k> „l,i,.|, ar,. al„„..l ....rlainl.v „f ( ainhiia,, a,.. n.-H
um;„„r„r„,al,l,v ,„„„, il„. „,„.,,,„ ,.,.|,ui.<: wl „.,.,„„|k., „„ „„. .aha,.,, ,

::;:;: •;;'v"''^
'';'",";'"," ^i—-„.. a,„r ,.,: „i,i..i, a,, ;;:;:

",
"" '"" ' ''"''"''" ''"'" '""""" l«-l"i- "1 vari,,,,, ,„,.k.s ,i,.nv,.,l fr„n,

""" '"""; ""'^^ '" '""" '"" '''»!" I '> P"^l-Sii,n.ia„ „„,v,.„„.nK havè
es|.al„.,l ,l|.t,.,.|„„i, aii.l ari. slill m|.,,i,kIv 1,11 in 11,,. ,„ |i.,^

nri. '.'"i

•;%'''"''"'''•'' «"!' I'n-(„n,l,riai, r,.,.k. „f „||„.r parts „f 11,,
Hr.t,.l, M,: ,l,al ,.a„ l„. ,„a,l,. vvill, ,.„nfi,l,.,„.,. ], „.i,|, „,„,, ,f „„. ,.,„.^

Tl„. ,.„,np|,.x i,„.l,„I,..s a «nal varict.v „f r,.,.k., I,„tl, s,.,li„„.|,larv and
K .,m,s an, m var.vn,^ ..,„|,.. „f n„.|an„,r„l,i„„. Tl„.r,. ar.. .,„a,i.it,.»,
s<l,M„s,. KHls, ,. aM„. nn,.a-«.|„.ts, a,„i pl.yllil,... a. „,.|| as inii-a-s,!.,.!,. aft..r«Kl nn,.,„,s r,„.ks a„,l v„l,.an • l„Hk A „r„np ,;f pil|„„..v lavas, «ill, lin,,.-
» on..s. ami will, jasp,.r» tl,at niuy .saM.v bc r,.gar,l,.,i as a!l,.r,.,l ra,li„lari„n
luTts. ,s an M„p„rtant n„.n,l„.r, Tlu.r,. ar. I,„rnl,l,.n,l,..s,.|,ists an,l „la,„.„-
Phan..-s..l„sts; and lastly. a gr.,,,,, of < p.s.at,,! rn,.ks, „ranit,.s, ,iT„ri„.s

f '",',"
" -';;'!n..,ss<,s. Th.. wl,„l,. is p„w,.rf.,ll.v f„l,l,.,l ami ,lisrupl,.,lbo^. „,, lia. sinal, s,.a,.. and „... lar.... and ,b.. s,n..nr..s ar.. ,.Mr.:,a.K-

The I.o,„v,v,nl.~-ni, is „n,. <,f a „un,l,..r .,f small ,li.s,.„nn...,..d ar,.asn «h .1, r.,,.ks pr„v..d or ,nl,.rr..d to b. of rrc-Ca„,brian „p. are oxpos,,!
to Mi«. Ibc Lonen.yndian s..ri..s indudfs nimltond grits, shal,.s -nd con-
glomcrat,..,, ,„ part of a gr, y or pnrpio tint, ,vl,ich ,,r...s™t son,., rcsoniblan..,.
t.. he lorndonum of .Sc-otlaiai. Th.. scies is denionstrably oldor than tl.e
Or<l„y„.,an, and oannot hv assigne,! to any part of tl„. C'ambrian Wl,ile
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mMl.ri,iii)

"".l..l.vin«n.,.k.
-'""l't......

, .,1,,.- ,.,„|,,| in,,„„,|,„ „,

of a'!;::;'::;::/!;::::':;.;.
,::;

""^ :"" ""- " " --m.,
pnrpl,. .,.l„„„. v.l ,,,;,:

''''''","';'' 'I'""-,"""- "I «'V." «r,., u„,l

;l;™:;;:::l;.r:::/:r~-,,;:.;;-'-- '"" ''''

fi>nrl,(,i,|„l friiiliir,..
<"m|«"I ll^ 1" lirnik -.vilh ,i

quurtz,,,. ,.„n„„n, l„r„. r„ll,.,l l,i„,.ks „f ,|„. v,,l,™i,' « ,, 'n ,'
'' "'

'

|i<l,ll,.s.

Hnm,l:.,i,.s CmKl, rat.. „m „„,] ,|„„r„i„,
I l'urplc' ai. il Krcvii lads.

j'Olivi'-,„|„.,r,,||,„n,.,t,„„.s.

""ni»(i,nr'.! iinil vcilraiiic Brit-.
.Maplcwril .«,Tus SlatcaKKlimiorak..

II(irii.^li)ni's.

'.Fi'ls tip a([Eliiiii,.ratc.

"''"•''.''™<>l' «Tirs- U„rxsi„„,.s and v,>l™,iit...ril.

1. 1^ K,.n..rall.v a.s„„„.d ,„„, ail ,1,,.,. .,.,„,, „r. „f PrM',.„,,^™,'„,,;
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A. lollUII.AN.

;l"'',,
:•"

'" "'"I '" -"^ ' """ " l".->-(^ .n,.„ f ,„ „
il.r Hrarul -rn,

. ,.,„Ma,n- ,„„„> M,.ln..luHl l.,„„|. hk.. il ,|,„ | .,„„,„„„|
"'"'" ""' "" «"I- ""'I •"rml"lii,r„l,-, „r,. nTiinu-,-,.,,! „l il„. T„rr„l„„i,.„'

:::/'";:'";', '•

;:
«„,, ;,:''v'::!r

,""^' "I ' "l'I I''. IliirMI Cmii .,r ili,. Wnkiii.
iii vi..« .,( II,,. Mn.vrlainl> .,1 ,„rnl„Ii„„ «„|, „il„ i l),,l,. , i,rr.„,,.v

' :' "'""l"-,""" '" " »h"l.' II,.. I harnia,, ,wl,.,„. an,l r,.„a„l,.,| a- l„.im
"' '"^l'-'vrla I |i.>.ili,.ii iri i|„. I'r,..raiiil.riaii -,•[<}• .

n, l.,:m,l. Tl,,. rurk. I,.r «1,1,1, a fn-( , Man au,. I,a. I.,,„ ,.|,,i„„.,l

;;;,"':';;
"'"' ''''-'•- "-^m-.» < .,.r,-.„;

M,-.
> .1, ura,,,„. a„,l „ra,„i„. „,„„-„-, a„.,„.-,v,„i„., ,l„l,.ri.,.. ,,,i,li„Hl,,.

V
"'''':'

""V '" '""'' " I "I "l-li tli,- au,, i- !,„„„„. ar i„„-
alil. I,. lia llnjcvii-iaii,

SI. I,.,n.l.,l;,„l.r„l...l.n,
,. |..„,. ,l„. f„||„„,„„ „„„. „„ ,i„. |.,.,.( n.,„

r,.,.-- „l IV„,l.r„l.,.-i„r,. I „l,.|„.,| ,„ M,, „, „ .,.„„„,
|.,,n,ur,„,h,.r

1,, lli,. I„..,l.,uj,-al Siirv,.v,

,

,";"";:
"

'Y"^-
l'r,.-.a,,.l„,a„ ,.,„.U ,„.,.„„> a ,..,i,>i,l,.,.al,l,. ana and

", .-1-1 „1 a unal Kr,„l|, „l 1 | rli,v,.lili,. an,l k,.ral„|,l,vri,. IwlT-, alul.-ili,.

';" '',""'' "'"' l"'";"'"'^'. -„l l«.n.,.|laiuf,.. Tl„. n. ,.,„ I,v iiiln-
H„i,- ,.l ttrai,„,,l,yr,,. ,„.la-|,n,l,il,. ali,l ,|,ia,.|x.|„,r|,l,.vr.v. ali.l tli,. wl,,,!,. i,
"",.„ii,.ri,ia ,y .,v,.rla„i l,.v ,l„. ( alnhrian l.a-al ,.„ii„l ra„. aii.l ,|i,„rui„,

I la- l,,.,l,l,., .,.n,, wa. laimiially ,livi,l,.,| iii,„ |„„ „r„„|,-, l.,.|,i,|ia„ ,„„|An,„„„„, l„„ ,1,, Arv „, l,a- I,,,-,, , I ,„ „„.|,„|,. ,„,k.. 'r |,„„., .„,„,,
m- aiui II,,. r,.inai„,l,.r l„„ ,,r„v,.,l l,i„.,,aral.l.. lr„iii II,,. C.hi.lia,,, „|,i,.|, „r„u,.

;::,;",""''
"

, ''"^ "" i"'— -^» 'I- l'i..„.,iali wa. oii^iiali;
"|,|,li|.,l aii,i ha. 1 n r,.|aiii..l.

'

.

.'''" '''; '" "'•" l'.'^i'l- 1"" I".', 1 .,1 ,.„l>..i -„l.,livi-i„ii a,.,.„r,l-
i">! I" ai-,. ,nl,. lia. f„ll„„iiiK ,,m-. an-aiiK,.,! ii, ,|,.»,.,,„|i„„ „„|,.r:

lliiM-.y S,.iiii,l»,.ri,.-, lfl,v,,iili,. iiilï,,
I a.rhw.ly «.ri.... Iil,y„lili,. mir, a„,| |,all,.|lii,la
Ir,.» 111,1».-,.™...

.\M,l..«ili,. tuir.
'''•'"'''" '''''>

H,..l ami Kl-,.,!, liilV.-.

.\l.„,ll,.il!l,ll„il,.sl„l
.a-t„ISl.|)avi,i>all„ll„.r,„as-„fl.i....('aiiil,ria„

r.,..k- ,.,,„„.., |„ II,,, .„rfa,.,. a, ,„„| „„,„. |,,,.„.„„|„ .,.,„,,. ,.,„_^.^^ ^^^ ^^ ^^^^^
»....,.-,, rl,.v, 111,. ,„„i k..n„„|,l,yi.i,. ,„„.. „,„| |„>,,. wili,..„l„„.,iii,a|„„,„|,.,.
"" •""' ''" '^- '""•"-'^" '"•''-'> "I - -Bn.n.l,. aiai ,|„ai.|z-|„„.pl,vrv.
Kl

('an, la

tli,. I.|.,i,u,i anii

, l,asal ..„„Kl,

il,Inisiv,. na.iîs ar.. .,\', cl.

ini,.ral(. ;tii,i

Il ,lii..,,iil',.i.i„al,ly |,y |1,(

,|,iar!zit,..

in II„. I„.(i,i,.,| .,.ri,..s il»,.t,i,|ian] iw,, ,ii\

ti„. I'.,l,t-y.l,af,»i

p„ssii,i,.

Kr,ni|i aii,i lia. I!l,i„(la-t,,i, aii.i (i

-i"n- li:,\.,. i„ Il ...-lal.ii-l„.,l.

m a m'iiiTai way I,. ,.,,rri.|al,. «ili, M,,. ],.,

Klaiu Er,ill|l. ul,i<.l, il is

ll,,s,-ilily Haii,»..y S.iiih,l ,

'l'Iit.. Diiiii.tiuii nii-ks witli tlii'

ri,.s „f tl,|. ..t. David»
.Kllllii.. Carhwilv aial

..M...|,ti,,ii of tlic ,ii„ril,.
id,.|ili,.al «ill, tla,s,. „f SI. I)nvi,ls: lik,. Ila.iii lh,.v sl,„w 1,

l',,liali.>ii a, 1(1 , 11,. nlVirt-d wiil.

ir.. |,ra(.|i(.ally

irilly. aliy sijjiis ,,f

i" »,„lll„.rii l'|.iiil,r,,k...-l,i

...taiiilx II, 11,,, .-aiii,. |K.ri,,il ,,l' iiitn

ia.-s ,,!' iui„.,,u.- rock.-. ,,v..rl; lin uiii.(mf,>rin-
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,:;V\'
;:'":'•'?' "- '"'- '''" '"•

' —
u> \H' Ml I n-< iiriihriiui iiiti', |r r.iriH|,r- ..i -, „.rir ..i I r I i

['"'': '
'> !i'V'iii- >"-

I ...ir-, ,„„ „;,„:'m;:,;„;,;':;:™!
Iiii> l..-h „|'l'l'"'l. "11.1 a |.lm..m, .,,,.1 l,y|,„l,v..,,l .|„ ,„„ ,,„, ,'""

' '" "" '"II"«"1K '...l.r: (i„arl/.,li„ril,.. ,ll„i.. r.» k- ,i, I

Miliirt/!-il.,i.Titi'-.

, 'l'I"-"!»- ri,.., litï.T -.„,„,>l H|..l ..mil,,. |M,„|,,„ „„||)„,„,,,.,„

,
,

"
';

""i";--'';!"

;

"•'«'. >,.., ,„ , „,.,„.r„i „., ,i„. ,.,„.,

,

„,„

„ '" ""«""iv r ,. M„l,., mv,.|, i„ II,,. |„.,.,.,,|,„^ |„,a, ., „,, |„„| ,|,„ ,

r,..(„„,l.ri„„ r,„.k- „f ,|„. |,H,i,l, M,., „,„, l„. „,„„ „„|„, ,„„, ,|„„,„;„
IM».». I.ul ll,„l II,,. r,.|,iliv,. „„,. „|' 11,,. ,y|„., !,.„ „.|,|,„ „ ,1,,,,,^,

I

I. llih.Hs,,.,. r„,.k- r'l,,.ui.i„n |,ji,.i„", iii .S.,,ifciii.' ii,lli,l„„|
J. M,.|,UM„r|,l,i,. „.ri,.. „l -,.,liM„.|,lar.v ami m k. ,„ s,,„|,i„|

( .M,,.,,. ...1,1,1, ,, i„ |r,.|;„„l ,..|.„„Kl, |..„^| ,,„,., „,
(Aiil<l,„.,v,..,m|,l,.\",. iiM.I, ,l„„|,„„l|v, i„(„n;„.,ll

:i. rii,ill,.r,.,l v„l,.a.,i,. „r |,l„l„„i,. r„..k- ii, il„. Wr,.ki r,,,,,,,,,,,-,
"1 tl„. M„lv,.ri, .•M;,lv,.rii;„„",. Wanviik.hir,. :( aM,,.,,,,. -,,.i,..

'

N„llll Wal,.. l..l',.|,i,|,a„..,.

1. I iiall,.r..,l „.,li„„.|ii„r.y r,„.k. iii S,.„l|.,i„i i •l^iiri.l,,,,;.,,,., i,, ,,
...liKMiyiiil l"l.,„mr,„y ,,„.., ,„ |,,„.,„ ,.|.,^^^ ^^^^1 .^^

l,i,.,-l,.,. l,,,..
("Cliarniiiii").

,„.,
'",'" '-', ""'•^- I'- " '"'""" '"l^-i"" l«-.i ,.-lal.li,l„,l l„.|„,.,.„ ain-

I".. tM„.,. iiaiMily ,1, II,,. ,ii|,.r,„„iii f ,|„. T.,rri.l.,i,iai, i,,»,„ il„. | ,.„.i,i.,,,
K...'ls, .11 S,.„,la„,l. „ i, „,„,„,,,„, ,„„ i, ,,,„ ,„„ ,,„,,, |,^^^^,^,^| ^1

;'»

Mamial, au.l l.,mKniyi„li„ii „r,. ...mlaliv,. «itl, il„. T,.m.l,.„ia,i ai„l ll,.,|
'""

'
""'" '"" '"l-liiT. Il lia, n..l l.,.,.|, |,r„v,.,l Ihai H,,. ( ij,.,,,,!.,',,

( al,l,.,.„l,. ,„.r„., alul l',.l,i.liaii ar.. ,.,.m.|aliv... I.a.llv 11,,. ,.,.|a|iv,. .'..i"" """"mlii.' r,„.k, „1 S,.„||a,„l, In.laiiil. .\.,rll, Wal,, ai„l II,,, fi,.,,,!
ar,. ii„l „iily „,„.„ ,„ ,|„„l„. |„„ „„. ,.,.|ali„i„ „f II,,. .\ ,,|,i,,, ,;, ,|,„
l.,."l«iali (oi|.i„ ar,. n,,t aur,.,,! iip,,,,.

ri„l,.| ll„,„ ,.ir,.i,„i,,a,i..,., «,. „.,.i„ ,„ Ia,.k .i,.-nli,.a,i„i, f„r a,r,.„„„i,„
. ,l.r..„„l„„,..al ,,.,|i„.i„

, |.r,..«ai„l,riaii ,„,.k, in II,,. Hrili,l, 1,1,.,. „„.„„.,
Ihan ,, iiiv,.K,.,l iM ,,la,.iim ll„. l.,.„i,iaii km,.!,, aiii„„B tl„. „1,1,.„ ,„„l ll„.
I""n'l,.iiiali aiia.iiK 11,,. lai,.r f„n„„| ,, Tlai- l..,r.ll„. ,.v ,„.,. j. i„ .,,,,„,,,
•""•' "i"' "" ..nvlali,,,, „! T„rri,l.„,i„i, „i,l, K,.„,.,.„a„a,i. a,„l l„ a',.,.rlaiû
.xl,.|i justHi,., a ,.„Mipan„m „f ,1„, |,.„-i,i,„, „„„i., „„,, ,|,„ i,,„„.„,„|„„ „f
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A STAXDARI) SCALK FOR TIIK PRK.(AMHKI\N
ROCKS OF XOKTII A.MERICA.

AXDKEW C. LAWSO.V.

ProfeBsor ul Oeology, Uiiiversity o( California, U.S.A.

Any att<,.n,pt tu f T.nulafc a E,.,„.ral subdivision „f the l're-Cambrian

thB séquence ,s incomplète, an<l tliat a large part of tlie K^iricll î
.. wr tten in tenns of érosion ratl.er than in térnl „ tk' r Hut

cure the defects in tl.e local s,altar 1 Var i'a 1 T"
""" """ '°

tien t„ t.,e gênerai séquence of eve^: in Pre-JvXa: ,Le''""
'""'"^"'"-

North Amenca .s conceraed. any région n.ore favour: ble for .he purpo^

d fitdt, ;r ^
'["'"'™.^"""l-d 'han that generallv known, bût vagu Kdefined, as tl,e Lake Supenor région. Ali stndents of Pre-Ca,„brian gS-are more or ess con^rsant with ,I,is région, either directlv or through tfemed.um o the i„era,„re describing it. In tl.e pas, i, .«; been a fn'tftîfield, yekhng n.uci, u, our knowledge of ,i,e earlv historv of the elrthThere ,s a gréa er nun,ber of large groups of Pre-( ambrian rock tlê^tquentml and o.her relations of which can be made out, than i, aV oti e^kno™ reg,o,. of „,„ continent. The accessibility „f „„. r g ô„ Ind h"excellence of

,
s e.posures render it probable tha, it will continue tobethe class.c hekl for the solution of thclarger problems of Pre-Cambriangeology as they are presented in ,he structure of the North Amlrican cTn-

There is but one drawback to the sélection of the Lake Superior re-g.on as ,h, one m «h.ch the tentative Pre-Cambrian standard ,ho"ld beestabhshe,!, and that is our lack of knowledge of the base ol7o V^^W^nw,,h,n ,„ confines In ..escending the Pateozoic séquence our ptve
room for the poss.luh.y that certain li.tle altered and littl^ disturbed formi
;„"!'

,

•"^/7"»nly regarded as Pre-Cambrian, mav be. in reZthe équivalent of the lower divisions of ,he Can.brian. Th s, however i7ammor ohjecfon. s.nco the chief intcr^sl attaches ,o ,he va^t comp eTof iÛolder rocks properly embraeed in the Archœan. For the purposesof thi"
34!)
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papcr, the cum-nt a^suniptiou that tlie Kcwofimwan ami Animîkie are of
Pre-Cambrian âge will hc adupted.

As a point of departure for this discussion, we niay takt- tlie clas-sifica-
tion of th.' Pr(-('an.l)rian rocks of tlic Lakc Superior région as agreed uponm DecemU-r, 1004, by an International Conunittee conslsting of Adamb,
Bell. Lane. Leith. Milleh. and Van Hise (chairman).*

The following suceewsion and nomenclature were recognized and adopted
by the ( omniittee:

Cambrian—Upper sandstones, etc., of Lake Superior.

VncoTiformity.

Phe-Cambrian.

Kfweenawati (Xipigon).

Unconfurmity.

l'pper (Animikie).

Cnconformity.

Huronian: Middle.

Cîiconfarynity.

LoMtT.

Cnconformity.

Keewatin.

Eruptive contact.

Laurentian.

Thia scheme of nine years ago is to-day inadéquate as a seale of the
Pre-Cambrian rocks, and tends in sonie important respects to obscure rather
than to elucidate geological history, It is the purpose of this papcr to point
out Iiow it may be so enlarged an-i improvcd as to bring it in accord with
existing knowledge. This may hv donc niost conveniently l)y first giving
the amended scheme and thon presenting the argument in support of the
changes suggesteil.

m,:i7xl?'!pJt.^'iL^- "" *'^'"- *"° «'"• B— »' "'-. 0"<--



A STANDAHD SCALE, ETC.

Seçuence and Classification oj the l'r,-r,.„y,,„ ^acks „/ ,*. Uke Su,
Rtgum.

rpper ('ainl)rian (Potsdanij.

i'ucotiformUy.

/Kewconawan (\ipigon).

AlRonkian; Cwonformity.

lAniinikic

Eparchffnn Intervnl.

|AlKonmn (gran;t..-Kn<'i.s.s, Latholitliit- in II.ir«niun).

!

irruptive contact.

I

j'I'pplT.

JHuronian: Cticim/omity.

(ticoiiformity.

I.a.,r<.n(ian (granit<.-K,„.i».s, batl,„litl,ic in Ontarian).

Irrupth'c contact.

' (Keewafin.
Ontarian: i

1

[('outchii'hinfî.

3fil

Arch^an:

'IIIK OLDEHT mjCKS.

' timi. „nd \a(. Hi,t. Survoy o! Canada, Anii. Rep. IRS", Pt. F.
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In , „ r, 'l
'* "" "'"'•«'"•' "' "" '"«"n^'ional Conimilteo

(onun,l„,.,.„„,iu,i.Hl,l,„, th.. .nnglo„„.rat.. «as tl„- l,a»,. „f ,1„. CoutcW-
.mg, „„,! ,l,at tl„. latter, thcTcfore, lay u,„„nf„n„ahly upon ,1,.. Kcowatin.
t .,. t „„„,„„,,, ,„ ,.xa,„i„e.l the Jioar'» Passap. an,l Hi,.,. n„v ,,,.ti„„,,

tlii'.v limlial.ly w,k,1,1 Lave micla^d un.itiicr com-lusion
Jor tW „„r|,«,. „f revu.mng tl.i. ,|,u.»tiun, 1 sp,,,t th,. field s<.a,„n „f

1.11 o„ lia,„y Iak,. „n<l S,.i„,. rivor, alul hâve reportwl tl.o rcsult» of mv
>tu,iu.s ,, „,e arertor „f tho (leoIcKi™! Surv.y „f Cana.la, at wl,.,s,. »ug.
Ki-linn t uy «.tc lualiTtakcn. Tl„. report i» aira.npanicl l,v a geologiral

Knr",',
,'",' TrV ','"'"-^' '"'' "'''^'' '" '"'""' f- ""• ""-•--'t i--ror 11,,. détails „f ll„. olwervation» tlie report ami map' niust l,|. ,„„sult(.d

l™t Ihe resiilts niay !« sut irized ! ère.

In Ihe vi,.inity of Dear's l'assase. tl,e ( •,n>t,.|,iel,i„(( roeks ar,. prevailinglv
n.iea-»,.l,i..|s. ,„ore or less dislinetly stratified, «hi,-!, ar,. ,li.s,,o»e,l in a «vil
<leli,i,., anta-hne uml,.r parfieularly favourahie ,.on,iition,s of ,.xpo™re an,l
a,r,.,s«il,ilily. Hle axi» of the antidine i» on tlie lin,, of the C'ana,iian North-
ern radway. betw,.,.n , -post.s 2011 an,l 210, and U also expos n the
a,lja,.,.nt sh„r,., of H,.,lBnt l.ay. Hère th.. stra.a are nearly flat, but nn-
dulatory. A>vay fr tli,. axis, on eitluT flank, il p in,reases Rraiinally
'"'• " ''"l'"">- "" "« '"-' '1'"" on the west, »o that the antieline is not
<|Ul ,. syM,m,.|n,.al. On tl ast flank, th,. strata pa.s« lH.n,.ath th,. Ke,.,vatin
a.ui th,. a.Uml ..adaet i» ,.xpos,.,l in the euts of the railway to the sonth of

On tl„. «est (iank of th,. aidii^lin,., the CoutihiehinK strata pass heh.w the
K,',.«atn> roeks «i<l, a dip of fron, twenty t„ Ihirty degr,.es, an,l the aetnal
eonta,;. ean 1„. lo,.at,.,l «ithin a f, «• f,.,.t. Th,- overlyi„K K-rwatin roeks
hav,. snndarly lo« ,l,p». l'h,. ,iips ref,.r to strata an,i not n„.r,.ly to sehistosity
.^o K,.„lo„i,-t aiiplyniK tl„. or.linary prin,.i|,l,.s ,„- .,i.atiEraphv to this seitiôn
< .01 ,.s,-ap,. th,. eonelu»],>n tliat tlie CoutehiehinR roeks un,i,-rii,. th,. K,.enatin
un,l tliat tins relation is ,lue to the sequenee of ,leposition.

The liie,. Bay .seetion is ,.,|ually rh-ar. H,.r,. the (.•outehiehinK strata
«rap aroun, an intnisive niass of highly slieare,! panit,., ,lippi„g a«ay
Ironi it m ail ihreetions at angles usually of from f.irtv to sixty-fiv,. ,l,.grees-
a.1,1 ,,nts„le of this annular helt is an eneireling heit of Keewalin lvin« „pon'
lie (. outelii,.h,nK and dipping away from it. ïhe relations „f the Uvo s,.ries
of roeks arc tho.se stateil in the r.'port of 1887. The field «„rk of 1«| 1 whi|c
it ainphfie,l the evi,lence ami improv,.,! th,. mapping, ha» in no way .•hanged
the e„n,.h,s,„,i r,.a,.h,.,l t«-,.nty-fiv,. y,.ars ago, lait lias established it more
firmly.

The Iwlt of strata on .S,.ine river with the .Slioal I.ake e,>nglom,-rat,. at
its base, «liK.l, was refirred liartly to the Keewatin and partly to the CouK'hi-
ehing on the map of 1887, belongs to neither of tinsse s,.ries, but is later than

Cmli'"
''''''"'°" ''""''^ "f ""'"y '-"I" re:,l«,Ked: Meineir .\o. 40, (Irol. ,1iirvpy of



A SIA.VtlAKn N( AI.K, KT( .Kî

•tl. UM,I „ ,1,.. „r„l,al,k. ,-„m.|a,iv,. „f ,1„. r,,,„.r „,„„„i,„, „, „,„ „ ,„|,„|

«.tl, l„„al ,-o„Ki„.n,.rat.. uI,k.|. I f„ll„„,„l naMwarci fr ,1„. ,„.,„„, „, s,.i„..
rv,.r „« „r as >„l,aw,. Iak,.. TlinMiBl,,,,,! tins .listanr,. „f »,.v,.,>tv „,il„s
la.»,. n„.ks hav,. a ,H.r,i,t,.„t rast-w,.»! sirik,. an av W s,.,.„ h,' ,„„.„„:

forma,:,. r,.|at„,„ „. ,l„. K,.,.wa,i„ a, ,„„„„„,„, pla,.,.. F„r ,1.,. ,„ .

"f fa,.,l,ta ,„„ ,l,s,.„s«i„n I hav,. „»,.,! ,1„. lo.-al „„„„, s,.i,„. .s,.n,.s f ,r

"
.

r„rks in il,,. r,.port ul„,vi. ri.f,.rr,.il t„.

Tl„. »,.«r,.|{ali„n „f th,- S|.ii„. „.ri,..s fr„r,i tl,,. ('„„l,.l,i,.l,i,n; ..,„i K„„"al,„ as a pr„l,al,l,. ,.„m.|ativ,. „f ,l„, rp,„.r I,„„,„iau (,..,.l,aii„„ A„i,„iki,"f.„m H„r„n,a„) ,.|,.ar» tl„. «ay f„r ti„. I„.,„.r ,„„l,.rsla,„li„K „f ,i'. ,,.|,.,i,„„
<>l thps,. tw„ ni„r,. an,.i,.,it «.ri,..-. In vi,.iv ,>f tlio fu,.|s „l,s,.rva ,t f|„.
!,.ars I assaR,. an,l Hi,.c Bay s,.,.ti„„s, „» s,„„n,ariz,.,l ab„v,. aral „a,r,. i.ar-
t...ularly r,.,.„r,i,.,i i„ ,he r,.p„rt „f WU. i. is H,.ar tha, in ,1„. stan.lani l!ak,.
>-,>I),.ri.,r s,.rti„M m- ,nu»t r,.,.„Kniz,. a l„„|y „f s,.,lin„.„ls, fr,,. s„ f,r as .,t
pr,.„.„t kn„w„. fr,„n v„l,.ani,. a,ln,iM„r,s. whi,.li ant,.,lat,., an,l ,n„l,.rii,.s tW
,:'"•'""• ^ ' '""' ""™'"< f'-l^» i'i tl,<. r,.Ki„n ar,. tlius tl,„s,. „r tl„. ( „„„.|,i

t.hinjï s,.n,.s.
'

THK h.;KWATIX SKIUKS.

pr.„r t„ „,y >v„rk „n I.ak,. „f ,1„. «•„.„:«. l,av,. in tl„. past t>v,.n,v-tiv.. v'ar"
r,.f.,.|v,.,l a «„l,. r(.,.„Kniti„n as a ]«.rsist,.nt ,.„„stitii,.nt „f tl„. pr,.-Hiiri„,i.in
pnr.,,,.. „ tl„. Ar,.l,a.„n. Tla.y an. ,.„n,p„s.„, ,.,,i,.fl, ,„ v.,l,.a„i, lavas Z
va,l,„Kiy l,as„. an,l „f tl„. ,.|iara,.t,.r „f hasalt ,md ,lial,as,., I,n, als„ „f aci,l
qnart.-p„rpl,yri,.s ami f,.|sit,.s. Tl„. I,asalts ar,. v,.ry ,.„„nn„nly ,.llip.„i,lal,
an l,^ss ,.„„„non!y hav,. a w,.|i n,ark,.,l a,nyK,laloi,lal strn,.t„r,., A«',i,.iat«
w,th tl„.s,. fl„ws ar.- (nll-s an,i aK8;l„„„.rat,.s i„ pr„p„rti„ns s„ varial.l,. that
tl,o- .iiay l„. very promin,.nt ,.„nsti,n,.nts „f ,1„. s„i,.s in s,„„„ ,iis,ri,.ts and
almort „r wholly laokn.n ,n „tl„.r». H.rth ,1,^. lavas an.l II,,. pvr,„.lastic
ro,.ks arr. sl„.ar<.,i ami »,.l,i„,ifi.„l ,„ a variahl,- oxf.nt: s„ ,l,at in s,, »-
Inits h,.y ar,. v,.ry niassiv,. an,l in ntiicrs higlily s,l,isl„s,., in a, nianco
ivith tl„. ,l,.f„rmati„n to whid, they liav,. I,,,.,, snl,j,.,-t,.,l. In ,.as,.s wliore
th,. ,l,.f„rn,ata,n lias l>,.,.n n,.„l,. it ma; 1.,. ,liffi,.„|, ,„ ,|is,.ri„,inat,. tl„. ,.„.,rs(.r
a(ïKl,>ni,.rat<.s fr„ni th,. ,.llips„i,lal hasalts. Tlas,. hasi,. lavas p-iss „v,.r int,.
rhi,)rit,.-s,.|,i»t an,i int„ l,„rnl,l,.n,l,.-s,.hist. Tl„. Iatt,.r, nsnalK- in ,1„. r„rn,
<>t a hlai.k, gh.st,.mnK riK-k, is ,.hara,.t,.risli,.allv f„un,l in th,. vi,.initv „f th,.
granit,.-Kn,.,ss,-s „l,i,.h inva<i(. the K,.,.«atin. an,l is |,r„l,al,l a pr,'„ln,.t „fcntaçt n„.tamorpl,isn,. B.suUs th<..s,. v„i,.ani,. n-cks tl„.ro aro varions r,„.k,
nf s,.,lin„,„tary nriRin such as .slat(.s, n,i,.a.»,.l,i,ts. rhcrt» an,l li.nestnn,.,
nhn.l, ,.nt,.r int<i tl,,. niake-np i)f tl,|. K,.,.ivatin serirs.

1„ my r,.|„,rt „f 1887 „n Hainy !,ak,. r,.Ki„n, I p„int,.,l „nt thaï tl,„
change m Ihc ,.„n,liti,„„ of r,„k fornialinn whi,.l, inangurat,,! 11,,. KocH-atin
<l,),.s not m .tscif n,.ci.ssarily iM,|)ly any groat laps,. „f linip l„lvv,.,.n llie ces-
sation „f the a,.(.uniulali,m „f Ihe Coutrhirhiiig ami tho déposition of the
first rrH-ks of the fcnvalin. But I ..fugK,.sl,.,l ||,a, ,h,. iall,.r niighl ho ,.on-
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NTANItAltl» lAf.K, me.
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«.Il »,.|tU,| t„ r,.,wiiT u ,l,.|„il,,| ,|i,,,K«i,m „ .,.,.-arv i„ lliis |K„„.r 11nmy l«. »liit,.,l. I,„„,.v,.r. in uiiliiipMi,,,, „f ivl,at i. l.> l„ll„iv ii,„t h™,, ui.l
nnportant umi» ul „r„„il,-„„,.i,s „l,i,.|, „ri„i„„„„l „, „ „„„,,, i,,,,^ ,;„„. ;„„|
wlilcl,, ll„Trf(,rr, ,1„ n„l ,„„f„nii t„ tli,. .I.tiniti,,,, „|„,v,. »,.| l„rfl, l,.,v,. I „
ln..l,|.,,l and ,l,.srrih, ,1 in variuu- r,r„rl. an,l |,,,,„t> „> l.,ninnli„i, TM,
"?"•"'; »"s ".•„K„i.,.,| „n,i ,., ,1 h, „,„ |,„„„„„ , ,.„nnniltr,;
V en. rn ,1, hnirm tli,. Iitmi l.,iur,.nti,ui. it sl„l,,l: "In .rrlaiM ,„«,., ||,i«
UTni nni.v ul.n l„. iniployci. ,m-l,;My «illi an .xplanalorv i,l,ra>,. f„r
amKmt,.,l granitv» of larp. ,.st,.nt «l,i,.|, ml II,,. II„r„ni„n. „r wl,„-,. r,.|.,i «
to t„. Ilnr„nia., ,,„u„,l l.,- ,l,.|,,„,i„,,i." My ,|,is tl„. („n,n,itt,.,. ,vf,,n,l
t., plnl„nM. n,a>M» ,,,iti„u. |1„. ,„„ |„„,.r ,|ivi>i„n» „f ll„. H>ir„ni„n „. ,l„.v

.x...nt ,-nt II,,. Anin,iki,.. 'Ihi» p„„.,i, ,,|„,i,„, „, „„. ,„„ ^.^.
„, ^,f

""'
f

«""' '"»!' I'l'"""i'' """"''• "f l«,tl, pr,-ll,ir„„ian „„,l p„sl-ll,u.„nian
«Kf lias ,.i l„ a ,„„l„.«i„n „f i,|,.a, „.|,i,,|, ,|„„|,| ,„,„. ,„ ,.|„„^,.,| ,,_ ,|^^,
»lan,„r,l .ak,. pn,„.n„r s,.,.,i„M ,vl,i,.l, i, i. ,1.,. p,„.p„,., „,

,|,i, pap,.,. ,„ ,„„„„.
al,. tl„. |,.r„, l.anr,.„l,,,„ ,. n„t appli,.ahl,. 1„ p„sl-Il„r„nia„ ,;.rk. I,„l „nlv
'" """"' Kfi""!'-!-' ."SCS an,l a><s,„.ial|.,i p|.,.t„„i,. na-ks ivlii.-l, aro p,.-t-
Olilarian and pr,.-H,ir,)]iian in ajr..

I.nWKl{ mnoMAN.
In a,l,liti„n t„ ll;,.i,. ,„.,.„„,.,„.,. as H;,. I„„,.,. ,iivisi„n „f ,1„. Hnr an

8,.<. H,n Ha. I.,„v,.r Hnn.nian ,.,„.ks l,„v,. 1 ,.,.„ ,.,.,.„K„i„.,i al s,.v,.,- .alili.sm tli,. I.ak,. .snia.ri,,,. rm-.r,. .\„;,u\\„k 1,. Ih,. Ial,.sl „,.„,.ral a.i.ainl' „f
1... r,.K„,„ ,j. \ AN llisK an,l l.i:,, „. i|„. „.ri,.s i» r,.,,r...,.nt,.,| in tl„. I',.„„k,...-

(.oK,.|,i(.. Mar,,n,.|t,.. Cryslal Kalh, Sl,irKi.„n liiviT. |.VI,.|, Ml., ( alMin,.! ami
*''"""."" '""'^ "" 'I'" -.utl, si,l,. „f I.ak,. .S,p,.,.i,„.: an,l in ail „f il,,...,.
il ,.,„,s,.sl.« „f a hasal ,.„nRl„n„.ral,. ,.|. ,|„arlzit,. an,l a Inrinali,,,, „f ,l„l,„„itic.
In.a.»l„n,.. In il,. Maripall,. ,li>tn,.l ll.is lina.sli.no i,s „v,rlai,l l,v a lurina-
ta.i. (,f ,slal,». JnK,.n,.ral, it n sis i„ n,ark,,l „n,.,ml„rniitv np„n il,,. I.anr,.ii-
lian „r h,.<.walin na-ks. (!„ U.,. ,„„.il, .si,|,. „r |.,,k,. <„|„.ri,„ „ ,, ,„„.,,,.
Hnr„nian I,as l«.,.n i,l,.ntitii ,1 ,,nly al Sl,.,.pni,.k Iak,.

"^

Un tl„. sl:„r,.s „f ,l,is Iak,. tia.r,. is ,.m„,s, ,| a s,'.ri,.s „l ,t,ata «hi.l, in
its lower part, al l.ast. is r.niaïkaWy .siniilar 1„ tli,. l.o»,.,- Il„r an „f tl„.
smith s,,l,. „f I.ak,. Sup,.,i.„.. .M th. ba.s, is „ thin c„nKl„„a.rat,. nslinR „n
t 1,. ivorn surfa ,f tl„. J.ai„.,.ntian, an,l tliis is l„ll,ra,.,i Kra,lali„i,allv l,v a
tl,l(.k f„ni]ati„n i,f li„„.st,iiM.. .\h,>v.. 11,,. lin,|.,si,„„. is a v..l,..„,i,. -.si, .m„1
upon lliis usts a grnn ,r]M h.MwK a.i alanalan,-,. „r .-lasl „artz

'

Thi.
Iln..,.sl„n,. is ,.stinM,t,,l t„ h,. IV,,,,, ."(lO t„ 7(in f,.,., ,l,i,.k. „„,| ,.„„iains lu.s.sil.sm sn.al n,nnl.,.rs. tl„. im.vaiiinR l„n„» „r w!ii,.l, l,av,. !„.,.„ ,!,..,.„ 1 l,v
«AI. ,,,11..'

' r, .s. G. s. Monogniph 1.11. Imi.

Jt ;.»1,, 0„ „„„," by II. L, ,s„vTH, .An,. Jour. Sci., Vol. XlIIl, lîfl.l; also "li C«,
1 .5»"™- "' '"" '" ''"""^' '' '"'•"" ''™'- """'y' f»"«<l», .M

Gfologij

3 Gcol. Siirvfv i>f Ottuidu. Mem. Xo. 2K, \<M2.
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AMlItKW c. M\.;

™M„.Kr„„ri,l„r„r,l,r.,fs„r,,.,si„„
i

l-ak,- Miinrior, l,ii. „|«„

Ilur, ,„.

'"""' ""•""""•1""",.., wl,i,.|. „«„.,, „,.|| «i,:, ,l„. I-,,,,:;

'» .i«l'«.:;;;;":r: ^:::;::;;;';,!'; ;"
" - "- -' '-" ^"'" '

n".k». in «l.irli liit„ral s,.,|i„„.„i. „ ,

'"'""' """" f il.i. I,,iiir,.iitiun

'—iv. I „„„. z::!;: 's;;j:'zs^ ": '"'-": ' -«
"tn,,,. „, St,.,.,,r,„.k l„ki. i,„li,.„l,. .

''*"''""" <-><"""U-r „t ,lii, li„„..

--;;-- .:-.r;r;;;:,:;,:::
""•

' -

'I- "'
"i.'r!;n::::'s:;;,;:V;""': '"";:"" -'^- "- '>"- i-ii^-s „„

1- n,«r„ph ,,'' v:
';;;'";"'' ''.^- ^'^^ "'^*^ --'" - "-

i" tiMs paiHT i» r,.,.„K„i/,,i .w ' w r H
,'"''"' "' "'" """'» »'''<•''

;;m..m.,
, „-,.z::;j::^';:;:;:;;„.'::-7,

;';--^^^^^^^^
I W-lik(. l'cjnKiiiiMiTatc f(.r i.viiMiiil,. ( . i ii

.« »|.rtiim.i. Ih,'

«

^r;:::r;-^''"'
'-'''-«'-•--

"un™! 'r :r ii h;;.' :;:;:";:.;;""^"""7y -^-r-
'"-" '" "- '--

l'".alilio»i„,l„.l,k,."„
ri

"" '-"'" "'"""' '"" "I- "' '"l".r

-n..."r,.;.,„vi„J' ;,;':" ' » »;'l'; -"^ <a) ~.ra,i«rapl,i,.al

ian u„,.„„f„r,„„l,iv a
"

,"
"""""•"'>•

^'"J
a,ul „„. rpp,. Hur„„.

"•
'• "-'--- ':." ".^ tT,:^r;;::î::t.^'"- - -

UPPEK HIRONIA.V.

<>'.'i".

;..ai.r ,uvi«i„,. :";;«;:. ':^;;r;;:.:ur-.:'""
'» •""'."""

cliffi<.ult t„ av„i,l ,i„,.o l,„. ,

' """ '"''l"''t.v i»- at prwcnt,

_jn,.^,.„„„ nrc™.„a„,.o r..f..rro.l t„ i. t.,e p.r.i,„.,u ..ff„r, whi..h c-rtai,,
' l'. .S, G. s. Mon. LU, ,,|,|



«I VNDAHli ! \1.K, KtV. X>7

Il I

of tli,

Ï;"'"""'" "'"" ' '^^ '•' Vinit Surv.y M„.k,. I,„i,. Aniniikir II, tl.r
Miin.hmr, nn.l-r II,,. ,l,,iB„„ii„„ l|,,„,r l|,ir„i,l, ,, „IiI„„,k1, ||„.r,. i, „„||,j„„
III 11,1' „riKii,al ,l<.Mnitl,„, ,,l |l,i' il,ir„iilai, ,,r l„ il,,, ij |„. »,.,ii,„, ,,r |1„. l|„r„„.
mil, ,.v,„ II, ll„. ,-„i„|,r,.|„,|„iv,. ,„„„,. „f ,1, „|„,r'„f n,,,, „„„. «Ill, wl,i,l,

,„ |K,^»ll,i,v Ih' i-„rnluti.,l.

Tl,.- I,i»t,.r.v ,.f 11.,. ,ll,„.|i»l„i, „| II,,. l|,in,iii„i, I, i„i, „..i|„|, „,„| i||,„„.
•- 11,,. Kr.>ivtl, „f „,ir I, i„.|„,„„.. ivi..,- I., \'.m. ll„ u „i,|. „f II,,.
V („,,l.,|,i,.„l s,irv,.y r,i.,,miiz,,l l„ ll„. M,,r .ti,. n.Bi,,,, l.iil Iwo ,llv|.ii,n«

ll,ir„ii,„„. „ii,i t|„.>,. «,.r,. kl,„«„ „« 11;,. 1|,|„.|. ,„„i r.„„,.r M„|.,|,i,.li,.
Il,,, l |,|».r .M,„.,|,„.,t,. vvus ,.„rr,.|i,l,.,l vvlll, ll„. Ai,ii„lki.. |,r.,|».rlv. „i„| i,ii|,
""

' l'I"''' ll,ih,iili,n ,.rr,,ii isly. Hilt an ,ii ,f,„.|„ilv «„s ,li.,.„v,ri.,i
l>y Skaman in V.W in ||„. [.„«,.,. Maniiatt,., «i,i.l, l,.,l t„ il„. -„l„|ivi.i„„
"I 11,,. Mar,|,i,.|t,. int„ 1|„. |-|,|„.,., .Miil.ll,. ali.l I,..»,.|. M„n|,i,.tt,. a„,| tl„.
.wnlal,,,,, „l 11,,. ,„„ !„„,.,. ,livi,i„i„ wi.l. II,,. t|,|„.r a,„| |,„„,.,. ll,ir„„i;„,
«Il l.uk,. llnri,n. Tl,i». „f ,.,>urM.. |.„i,li|.|i„.,l ,|„. ,,l,j,.,.ti„i,s i|,„| 1,.„| i „
tna.l,. I,y \Viu.m,,i' an,l ii,y„.|l» ,„ 11,,. ,.„rr,.|„ti„i, „r tl„. I',,,,,.,. Ma,,,,,,.,!,.
witl, II,,. ( |,|„.|. ri,n..,i,iai, „f l.ak,. Fl„r„i,. an,l l„i,l tl„. .„,at.. ,.fT,.,.t „f
n.ni„vl„K ll„. A„ii„iki,. Il- .|. Ma,.,|,„.ii,.| h ,1„. ir„|.„„i„n ,,- ,i„, l,,,,,.,
liTn, hail 1.,.,.,, ,n„|,.|.M,„„| |,y ,,11 K,.„|„„i,|» „|, ,„ ,!„, ,,,„„. |,„||

But th,. Ahiiniki,. a,„l il. ,.,|uival,.|,l, „n li„. ,.„,li, -i.l,. „f K„k,. S„|H.ri.,r
'"" '"''" "" l""K alal .« ,itiv,.|y as.,.rl,.,l l„ l„. I,,,,,.,. H,„„„i,,n. tl,„i ,|„.
"'"''«""» 'i»l«"i-iW,' l,>r tl m,|. |,i„,.,.,.,|,.,| t„ ,11.1, .,,,1 II,,. ii„.a„iin! „f II,,.
i,.rn, lluninian l,„. tl„. ,.x|,r,.... |inr|i„si. „f ii„.|,i,|i„K il„. A„i„,ii<i,. an,l nr,.-
-..rviUK ll„. |,l,ras,.„l„Ky „f ,l„.ir „|,| „ „ ,. ,.„r|.,.|ati„n. alll,,,,,,;!, il„.
Ialt,.r «as ,l,.|iMil,.|y :,l,an,l,„„.,l, Tl,,,-,. a,,. „nly Ivv visi„,is „( th,. Il,„„„.
laa m tl,,. typ,. -,.|.|i,„i. I„il a tl,ir,l «a- iiiat,.,! aial tl„. Il,,,,,,,:,,,, wa.- ,livi,l,.,l

'"'" 'l'I"'-. '^Ii<l a,ul l.„w,.r llim.iiian, Tl,,. Animiki,. aiul it. ival,.ht<
wl,,,!,, |,r,.vi„„. l„ v.m. I,a,l 1™.,.|, ,.„rr,.|al,.,l «ill, vvlal i.. i„ tl,i. .,.|„.

Mal.il,. IIur„.,ian. tliiis r,.|ain,.,l tl„. ,l,.>iKi,ali, f l|,|.,.,. ll„r„„ian ,lt|„„„,|,
th.. ,ii,.a,iii,i! „f tl„. l,.nii «,is t.,tally ,.l,ai,B,.,|. Thi.. ,.„ri„n. an.l |,ath,.|i,.

jilKKli.ry ha. I,,,.,, th.. main .tmnl.linK l,l.i.k t.. II,,. |ii.,,|K.r ,u„h.'.taiuli„a
uf th.. I.ak|. Sniii.n .• k K,v f.,r tl„. ],a.t nin.. y..ars. That tl„. Inl,.,iiati,,i,al

(..mnnitt..,. in 1IPII4 .himl.l hav.. a...|ni..,.....,l in thi.. ninarkahl.. ]„..,<.,.,l,irt.

«as a trini„|)li „f ,li|,l,„„a..y f.,r tl;,. K..„l„„i.t. ivl,„ pn,],,,.,.,! il : l,,,- a.lvan.....
m „-mu;- ar.. m,al.. al.„,K ,|iir,.,.,.nt |i„,,.. Thi. ,li.l,.„.i„n „r II,,. Ilnr„nian
s., as t,> indial,. 11,,. Vnimiki,., aiul th.. .,il,.livi.i„i, „f tl„. I,.ni, int,. l.„«-,.r,
Ml.l.ll.. an.l l>]i|.r Hurnnian is a nu,st ..niliarras.iiiK ai„l ,.„nf,i.i„(r p,.a,.ti,.,..

rcKarii,..! n,..r..ly fr„in th.. pi,inl iif vi|.\v „f n, s.ary ,li...,i..i,in, •rh,,.,i

K...il„){ists. a]„l tl,..ri. ari. inany, \vl„i r, (tiiiz,. .,nly twi, snli.livisi.m. „r ;;.,

iiriKinal Him.iiia,, n.tVr t,. II,,.,, as rpp..r a.i.l l.„w..r Hur..niaii, ,in.l th.. t..rni

Tpii.T IIur.,niai, ha. thns tw., i|ijil,. .listinit an.l Ili.tin): in,.aniiiKs. This
i.„nfli..t has h....n .., si.l,v..rsivi. .>f ..larity .,f ..xpr..ssi.,i, that it ,.ontriliut|.s a
p.,w..rfill arKUin..nt in fav.)r „f th.. snKK,.stii,n nia.l.. al,„v.. that th.. tiTin
"""'"i"" «li'iill'l '» r..stri..t...l ti> .m.. .,r tl th|.r „f th.. tw., .livisi.ms „f th..

' Jour, tieol, Vol. X, No. 1.

^ r/,(. EpaTckfian Inttnat, llull. I),.i)t. fîpol. f, iv C;,lif . Vol. III. Xo. ^. 1802.



3.W ANJHIKW r. l,V«»i\.

'^^l^""'''
" '"•"' "'"•"" '""I """ " '•« »"""• >Ih.uI.1 I». u»...l for tl„.

Tl,,. I|,,«T rru,„„i„n .,! ,h„ l.„k,. s„|-.n„r -,„ ,r,l ,i.m „.,,.'" '""'""";"" ''"V ti„. „ ,i,„„,„.v ,„ ,i„. I,,,,,. „r „„. ,„,,.,, ,|,.„. ,„„"

tl„,r n.rnlutn,, 11,,.,,, i„r,„,,„„„.. ,„ „,„„,„|j„„ „„|,, „„^ ,,,,,,.

i.n -1.,,,,.. 1„. ,.„rr,.l„„v,.s ,„ ,1„. „,„n, i„„„„„„„ ,,.,,,|i,|,„ „„, ,.„„,.

'" ""• '"''"'" '""""-"
I '•'••"ix. ! iri H„. l„ll„„.i„„ „.I„,|„M.,„

''•'"' '/Il" l'/,,,,rll„n,„„„,,„ll„ IM, S„i„

.M;ir,|ii,H,.. I),,„|
I

\,.„,„„„,. |„,.„„„|„„.

^ ttryinn.

liivir I h'Ic'l

l.ak..li.|ri,l

«lui,.

\iil'lk (|ii;,rl/iti

Cnsliil F„ll«,|islri,l.

N,'Kaim»f Inriiiiifiiiti.

Ajiliik i|M;jllzitc.

Iliriilci.k l',>rirr,itliiii.

Mini[iriiiii,',' ilistric tiiiactziti-

M.si.l.i ,|i»lri
( 1 lk'i»l,ki. •iiulunufiil,.-

I ^liil,'-j£ra\vv,n-kf.

Vniiiiiijn ilisincl.

KiiifV l.ak,. >l„i,,.

Aitawa forniafioii.

l>Ki»liki- iimiîi ra

liainy Liikc
t Si'iri,. a|.,-i,.s: i-i

( 'l'iart/ifi-, slati-

iiinhniHTut,'

Sti'cprcjck î.uki-cilsir oMKlnrritTatr,

Miel lipii'otcn ilisirii't. l'iT,'' cmylimuTalf

Thcs imJalidri» wiil, tlii. l^piT lluri.iiiaii arc, i>f

scale,

.«irnilar attMiipts iii tl„. Pala„ziiic anil latiT cl:

, not !

sinre tlii'j- are IiurciI ,m Htl,,)!,

ciiifnrp ivithout the aicl „l fiissil». lrm»niuc-l

1 Bull. 0. S. A., Vol. II, 18(11.

1 Am. Jour. Sci., 3nl Scr., Vol. XLIII, 1892.

>Kifal siiiiilurifif.s an,l

(! R(>(>1,igicnl

ours*',

«oft.l

stratigraphie si.-

^ is no dispute m to thc



A TAViUllll «ril.K. K|i
. ;|-|,

'"'''"'""> "' V'iy.inm. i, .„„.,|, ,l„,> ,„.„ |„. ,„„„,,|
I ,„ ,.,j^|,,

~iii-lnrr„rv.il„.,„,iinK,liff,.n.nn.,„f„|,i,„„„l,„v,„„,w,.,v
,„,1„. „

„'

'''"""• '""'•' "'"" I" <l >rr.li.ti„„ il.,.|r. M,,., „| ,li.- r.,.k „r..un . r
n.|„l,..l „ill, ,l„. lp„.r ||,„„„i„„ i„ „„. ,„l,„|,„ ^,v,.„ „l,„v.. I,„v .

,;

'""["''
:

«1
' ".! a.»,,-i„l...l ,in,tu „f II,,. \,.„„i|i„„ ,„„| \|„„,|,i

,li-lri,.t- il. II,,' I
, , ||i,n,nimi r,illi,.r lli„i, i|„. r.,,H,.r ,,„ i|„. |„,.i, ,,, .i,,.

"'";'""'> '" "' ^' "> "" "'«" -H.- .11,1 ll„.ir ,|i,-i,„i|„r„v l„ II,,. SI,., , .
r,„.k ..^n,.,. A ,l,.-,.n,„i„i, „f il„. s,.i,„. „.,;., ;. „;,,.„ ;„ „ f,,,,,,

,

"I llii. (.,.,.l,.)(li.|,| S,iiv..\ ,.l („iiii,|,.|.
'

M.,i,,M\\.

.Afhr 11,,. ,l,.p„»iii„„ „f II,,. |-|,|„.r ||„r„„j,,„ ,.,„.|^, ,|„, , ,,, , ^,„„.,.;„^
r,B,„l, w„, |,r„f,„„„||v „ir,.,.|,.,| |,v ,,|,„„„i,. ,„,i,i,;,„ ^,,

r t

J
'"'"," "' "";:" """'• '«" I'~ -i r -> 1".- "1 M„. I r,.„li,„., T1„.L.
.«•k> w,.r,. I,.r i„„„> x,.„r. ,„ , ,„ |,. ,|„ i,,^;,.,,,, , i^,,,,,, ,„ „
l.uur,.„l,„i, «n.,„„.-;,„.„„.., „,,i„,, „„.,. ,. .K. , ..,,„|,|„ ,„, ,, |,„,,„„„ .

;""! "'"' '",'':"• ':'"""' '''"''"' " "" "'•1>- i. Il .i„.v"r,. .
lr,.,s,v,.; ,„„l. ,|,„r,.|„r,., ii,„v ,„„.,. |„.,.„ ,.,,,.,,,^,.,1 ,„ ,, ,. ,„,„;„„. ,

">"•"' "" 'LITS l„,ll, i„ ,l„. l„i„,,| <. „,. a,„l ( unn.U. Mv n ',,,;,

:,;r:;"'r
'•' ""•,'""?:

['"'r '- " """ '" '' -
.ntni, ,. ,1,1 , II,,. ,„.„„. ,,,„„. ,,,,r,|„,, „„, j„ „,,. ^^

K

nf II,,. N.,,,,. }t,v,.r ,„ ,.„„„|„ ,„„1 „.|,i,.,, |„„ ,„,.„ „„„ I
1,^. ,|^„ ,J

Nirv,., n ( „„ud„ „s l.,„„.,.„ii„„. i, i,„n„iv,. i„ „„. r„,.k, „f „„. s„i„, ,„;„

ir, .„ 1„. .,.,.„ ,„, |„. |,„„ „f II,,. ,„„,„|i„„ x„„,„.„, ,.,,i|„.,,^.

A l,r„. r,.v„.>v„f ,,,. n.,.,.„l lii,.r,.„.r,. „, ,|„. ,.„k„ s,„„.n„r ,.,.,i„„ ,,,„,, "t
»,.v..ral «,.„1„„,,,. l,„v,. r,.,..,r,i |., f,.|,. ,.„, „,„„„|„ „„. J^l
• <l 11,,, (.uiiil .« U:n,K,. i„ ii„rll„.rn Mi „„„ i, ,i,..,., ,, ,,, i,„,.,,,j., ,„ „ „

;,;^"^" '7'- :™;," -' '<''•• ''^' >i-« .i- r i.,!.;;,,;;;;; r; , '\t
"" '"" "";' ^'" ''~l"''- -lins «rai.il,. „r,.„ |,„„ „„ ,.,p„„„| |„„^|, „, ,4
IM, ,.s .u„i ,, „.„iii, „f ,„.,.,„,v i„ii,.,, „„ p,„i„,,,K, ,„;,„ ,,":;'„„,;!
I)|.|,iw 11,,. f,irimiti,iiH wlili.li r,..«l ilM,.,,i,f„ri,ialil.v iJi„,ii il

An ,.xl,.nsiv,. ar,.,. ii, „„ril „„„| Hi.„.;„„i,, k,,,',,,,, „, „„. Wa„sau
cl. ln,.t, ,,„p,.„r, ,, l„.|„„g ,„ „,i, ,.„,„„,„, „, i,„„„i,,., i, „.,. ^

'" ""
•
"'"•"'"'" '""•"'•' "f "is,.„nsin, ,.,.rlai,. Krai.it,., wl '

..,.,. t„.,„

'V.ti.C. s. Mi.n, I.JI. 1011.

n-. .S.O.S. .\ro,i.i.ii,,,|,..|.-,,M.w.

> Wi,. Oeol. and Xal. Hi,l. Sum.y, Bull. \„. XVI. pp. .)r.s.384, 1907.
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.V »i\MiAmi « M.t:. »:ii Mil

"Al llifiriilof llii' Ki'iniillii II»' llii.ii«in<l-iir fi'i'l uf \.,l.:iii

riM-k» «.n hflicl a- c|,,riir. Ii\ H. ii|i»i llinii of Imlliulllh. i,r ,j,rl

«"•i"
.

l'uriim lli.Mi.l.llr I, ... I |i|«.ri lliirunian, ..r

vul UluiTii ir iiriil Ilii- I |.|Mr Miiriirilaii iim iiiiinK Aiiirtiikir

l'jltl.l.'la-li.'

Ijiiiri'MliiiM

Ml iIk' iiil< r-

A. ! I,.i

Hlttlill-riiIlkillK wiit nili'Hnl on II uriiriil »i-lllr, liialiy ^>lirlllli« !>) Kir-
H'Htiii aiiil Liiurr lliiniiitaii Mrk« U'iriu i-iiiiKht IhIuiti. Ihi- ri-iriK l<titli<ihlli«

"(lalr l.aiiriiiliaiimiii—,
, , 'rinnninilii ami mii'i-.^ ni tlii j

liiiii' iif iiHiiinlain-liiiiiiliim lia\ . mil lniii •li.liiiuiji.linl In iiia|i|iiiiii Irmii II

iif Ihv lir-1 in niii-l |iliiii-. ami a- Ihry arr Uilli ,,l |iri'i'i>.i'l\ llir .aiiii' l^aMl.

il »ill iiriiliahk ni'ViT Im' |ai.>.ilili' In M'|iurali' liai ni|ililil>. 1 l.ii- iiir.

IkiiIi luivr In'i'Ii imliiili'il nmlir lia' Irriii Laiiniilian.
"

Krnni llii> tiinuniim «iiiiiMiar> nf iilwirvaliuii^. il i« iii.vi.m- llial u, liaM>

lu ilial «illi lia- iiniiiiirl. u< l»ii wiil.ly -iliiiniliil |iiTa"l» ul |iliiluni. ;„ liï m
in l|iii'arlli-iru-l, uni' im-l-l Inlaiian alal pri-iliiriinian. ami llir.nl,. i |mi.|-

lluniiiian ami |iri-Aniniil>ii'. 'lia- rnrk» ni hmli lariiKl» «irr al lir-i i-..ii-

(iwil ami nilar.liil a- ail liiliinuinu In llii' l.aiiniilian. In lalir y.ar-, m.l-

«illi«lnmliiiK l\if iirailiial nmiiiiilinn nf lia- ili<lim'lia's'< ami li ml. liai

..IVM'ill Mil' MMi irril|ilivi' riiTinil-, llii' rnik.. nf IhiII, rnhliliMi In I alli'l

I.aiiniiliaii. A- Iniijr u^ ilij. prarliri- rnnliniii^i vvi- ^liull iiivrr hi> al>lr lu

l'Ii'ar u|i Ha' iiriihli'iii'i ni llii' Arilia'an : iiiiil lia' liini' lia- i nlan llir .n I

Hri'ill iNTiial nf liallaililliii' il|.vi'ln|ilm'nl in llii' l.aki' ."lillHTinr ri'uinii 1

rrri'iVi' n-i'iiKIlitinli i|n| nlily in iili-iTl al iulllll ri'rnnh lilll alsn in niir I i'Ti-

clalliri' In a rr|inrl nii tlir |{ailiy l.aki' ri'uinii fnr llir ynir l'Hl, -iitiiiiir..l

In llii' Diri'i'lnr nf llii' I iinlnuii'al Siirny nf lanaila. I luin' | "|i.im.I ihal

llii» liiTiml Ih' i-alli'il Ha' Mijimiiii. friini llii' iM in'sliTii Onliiii" ili-lriil .

AlKiinia. in wliiili lla'w pliilnnii'- ari' uill ili^iilaynl ami wiili ly ili.lriliiiii,,.

i:i'.\l|rH.KA\ IM'Klt\ AI'.

Il ia l'il-liiMiary in i<y»;i'inalir «l'iiInKy In rirnrl lia' ilivi-iniis of Bin-
Inpiinil tinii' in Iitim» nf «ilinii'iilulinn nr nf rni-k forMiiilinn ralliir llian in

liTin» nf ili'Krailalinn. Tlii» iirai-tii'i' i», nf rniir»!', iiMlitii'il liy lia' lalii'f

wliirli iiri'vail» aimiMB ni'ia'.KisI» lliul uiu'onfniniilii'» ri'iiri'wnliliK iH'riml'. nf
ili'Urailalinii an' rari'ly, if l'Vi'i'. univiTsal in llil' Ki'nKmpIlical siliv. ami llail

tlii' lilni' l'oiiMii I in ili'Krailalinn in nni' ri'iîinii is n'pri'Hi'iili'il liy lia ^.-ili-

mi'nls wliii'li liavi' ai rMlnllIali'il in alaillaT, su llial. if Ihc «l'iiliiiriral siali' lir

liuxi'il upnn a sillfii'ii'nlly larj-i' piirliim .if lia' rartliV inisl. ail «l'iiInKiial liiiii'

«ill I"' u il'iliil '"f' In l'vrlain l'aKi'H, Iiiim'viT, in wliii'li «r liavr In ih'al

willi viTy lariii' iimimfnnnilii-i nf vaM l'xlint, il îm l'Irar lliul a snili- innsisl-

iiiK "f an inuniiTalinn ni mik Krnn|is in l'Iirnnnlnuinil »ii|ni'iiri' ilnrs mil
iuli'i|nali'ly snlaliviili (l'uliiBii-al lin»'. Liirui' ilivisinn» nf li , csii'i'ilinK

in viiIlH' Iht' pi'riinls rcpri'.sciilcil l.y ai'cninulalinn,^ nf roi'k an' Unis In^l nijïlil

nf nr ari' .liurri'd ovit wilKniil ilili' appri-cialinn nf tlioir iiniMirlaiii'i'. Sncli a
piriiiil i» tlmt wliii'h l'iupsiil hitwi'i'ii tin- inlrnsion nf llii' Al([nnian liallinlitl s

inin llii' Humnian ami pri'-IIuronian rnck uiiil thv ilipnsitlim nf lia' Aniniikii'.

Wi' niiisl imrpi' wifh ''"LKMAN in ri'L'urilin); th.' piKl Himmian liHlliiilitlii:'
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an iTOir i„ ,„rrclation ,in.l lias icnR siDc- h,,., rnrl,,! '
I, „., ,i

,:", ';"" '""^ ''"•*-^ " '- i' «arrant f„r ..,rnlati„K ll.c Viiimiki,. witl, ath,r,l ,Ik™o„ „f ,l„. H„r„Dia„ wln.h l,as n„ ...vi.,..,,, i„ IV,
A,i„tl„T ,n„M,|,.ratin„ lias 1„,.„ ,„,.„,|. „,„ aRainst ,l„' „.„„nili„n of

, ,

"•,,".""""''''1 "" " "li' "• TIkt,. ,,,d I». „„ ,|.a.l,. „f ,1„.

In ;;,;;,;"':;:',"':" "':"*'' ;";- • "'""™' -"^ '•"--

P''i»l>l<' I" tliat Khirli ,'iups,.,i l„.hv,rr, tli,- ,i,.v(.|„„ „f „r ,i w
'"'•i-'i'i- -'• «1 p.-.i f .1,,. Ani,niki,.. S « Il ; ,;ù

r"""'

|v™.uf ..,ii„„.n,a,i.D .,..„.,,..,. ,w ,„i. iD„.nai. „!:!;.:":;';:,;;:::
. lal a lars,. „..n,„l „f „„.,|„«i,,,, ,i„„ ;, „„„„„„„ ,.„,„,
"f ll.c K.rwatM,. „„ attcnpt l,as l„™ D.a.i,. ,„ si,,,. „„,, ,1,1, „,,„ it"
;'"'

'-"if
"y- "'" "'l'-y I- " u. „..,.,.„„„.„. i,; , ; ^ :-^ „

'

"""'"'^ .".P..rtan,v l,a» in a lar„,. n„.„M,r, via„.,| „„. ,„.,.,„,i, f
^'^

lo,: U
" "'"'^'" "•";•• ,'' •'" -'-»• '" '"".:*.,. .ax„n,„nvM '

:

"

h n r;'"''T''
/'';' ' -«'<« O'^'» Kpi-l.-.r,.n,ian l,„..rval I,.. ap,,!!,Il) tlil> prriud ol ftcolofriciii tiiiir.

' '

AKCH.EAX,

« ,,l. I ,.;,,.,^,,l „„l,. „,.,.,,„an,,., i„,.|„.|i„,, „„. j,,,,,,,,;,,,, ,„„| „ , ,
11,,. 1,.|, ,„„„, „,,s s,al,l„ ,„„i| mm. wl.,.„ th.. f. S. (I,.„|„.i,..,| s, v,.v

-;:;;:v-,;' ^ -f"'"^ --"''-

C.P..S, „„, „l ,.la.„.. ,.,„.ks „|,|„ „,,„ „,„ ,.,„„,,i^„
"'

;"

in ili,.,. n,.,.,l „f l,„lii' . .
'' ' '

""^l*". '""1. "."11."'....»™.,.!,,.!. wa,s
11. ii,n ].i.|.(i „| t.al„l,„„.,its tu i-nviT ts ji.il.-(.,in,.s. .1

;r";':
-7 '".•"- ^-^ .- H;i„:;"'itr;v ^\,:"L:z;r:;

:; :':;;:i .r::;:,.'

:
"r'T-^""-- "v '-'-"-'»^-"-. "'""un":.tni.s .irm ail otlici jm'-Aiiinilkif sitics (liât li-u! -mvthl.,,, i *

^^!!i:!î:^^'"
' "-^ A..i„™n. Tia. K,.!:;;t^'-::::"!;.,;t i;i.::.:r;:

lin the comprehcnaive reporl of isti;r d 07 tl». nu.Lw ,

1,S74! t't"'
" ''''°'°"- "" "'• "'*• •• '=' '^'~> •^"'- ••»"• *^i'. M Ser., Nol. VIII,

ï I'. S. G, S, loth Ann. Ktp., Pt. I, p. 00, 1890.
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:::;:;''^:nn;:::''nw;:î;,::::;:;'r'-;V'''''''"^

Pla 11. J ,al ,„,,i,|„„, wa.s worii a,T„ss tlic uptiirn,.i ,,|„,, „f ,l„, .„,
, ,as it « as ,i,.hi„,| |,v l).,.v, an,l univrrsallv u.„l,Tst,„„l „„ f 1 , ,

u..a...p,.et,va»„a,„„., .,„„„„ .„,„, :,„,,,„. Z^^Z^:^:
l'ufortunafcly, thc |i<.<,lnKists „f tli|. s,,i,ll, si,l,. „r l i <

'-'- '«' ' - aiiap,Jlr:;: ;;:.':;, ;;:':i;'it;'

:;^H;:r:;i.^'"rl:':r;:t:'';, ^ti"-
"^'" "- ^-^^^

mZ:!'::;;:.;:.—;;;:::-—t:^^^^
:^;:rr^;:i.::;n:;-:;;'r:;:r
.ido.s „f Uk.. Sup..r,„r f™i, H, 'Ltan^tT' ;';:'"'- "" '"'*','

'"""'"^- "'"'™-' '>^- "- <-.-.. ™uS :;m;;: :;::s:;;';:r!

1 V. s. G. S. Sevpnth Ann. Rpp., 1885-6.
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latii)].. in propo^irig lo (ak,. t\u- Ilunmmn uiit (,f (1„. »r,.| i ,

chM... .-in,.,, i, i. .„,„. ,,,„,,|„ ;!.
"' "

"'f'-'-

'" "'"-onn,,! ,„ tl„. Ar-

tl.e r„,.ks wl„..L
, V N, r,r.l . "" '" '" "'" "'•"""'' '""' "'

t ^:^-
'

"' "---™" -.'-nr z:::;:!;7rz:::.
";:"•'"

x';;:r:::r::-:-;;:;;;;;;i;i;;-^

By way „f »,nnmary, tlu- mi»ms for l,..iv . I),v.' 1 « ,
''''"

cha.an intm.f n,ay l„. Ii.«t,.d:

' 'li'hmtwn „f Ar-

1. The Animikio is n,.t tli,. ,.urr,.lativ,. „f .,mv ii.rf „f ,1, • ,

type Huronian. '
''"* "' " ">-"""' <>'

2. T)u' Hiirimian rock» ant,.,iati. tlii. ..vt,.,, i,- i,. i r i

an,' ,rani„.-^,oi».. „< „„. A„o,„an p,..';! ZZI'J:;^:"-"
"-""'-

«nlvtu, ,',f ;1""h
'"" "';"",'' '''""*''l''.v uniforn, p,.n,.plain „.„r„ n„t

a„„ A,j!;;:a:i;;:^;:i:i:S!rr,f':,,;!r'""T"
"•' ," •^-

•1. The iiitrusK.n ,)f tlie Alsonian ImthoUtli i„, nu-
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!' 'l'iii' ruIiiiK.. I)f llic f.
»"<! Aljtniikiim'

1

li i«iciÉl Survi^v cli.fi,,

innlivi. f„r fil

fo nlflfnl

111 lias lu

11 "vers,,!, t|„. |,vp,„i,.

in thi'sc riiiiiifts I

'I il'iii"!
-il, aiiil fil

nl,i,'l,

"t An'lin'an

.1TV,.,I tli(

siwfi'd il,

tlic

.

Tllr clussi/ii.atici, |,,|s,.,| ,

'"l'i'tiriil l'xci

i"li "f il,.- An'liii

'"" iili'iiiil'imil li.v|>,if|i,.,is II,,,, i„1 iilipariiilly fi,r tli,. s„|,, „„.,,„„, ,.,
' , ' •"'" I»'-

-iwiali asv.t,,,, alfl ,„J
.""",'" "'" "''" -^iKniikia,, a.s

'•.V l.r„„«l,f ,„„ „,,i,.l, Kiv a , t. ,'rT
"'''''''' "'"" '""" ""' "-<-

"'« "f K-.ii.«i.ai iiis,,.^. ,1 .'"^'T'"""»;
:?''-'- ""l'-ii..,.l-

" "I--1. .vla,i„„si,i„;:„ L ^H V T" r
''' " ""'" '" ''^"'"'•'^

"""•"' '"'"lilix- l)>.vVs \r,.|„, ,r n 1

"";''"',""'"'""' "f '1- fiiiiila-

l-.pan-l a.ai, l„„.rval „f, ,1,;
,"

la ,

"' ""'' '"""' "'"' "- ''^i'iKinK ,.f fli,.

Tlire,, cinsiiliTati,,,,» Iiavi. fc, ,1,, „ l.f ,i

llify li'av,. ,a, c-wu»,. f„r ,.| ,;, ,

"'l"""'>- I "kin ",fl, t|i,. jaf,,.,.

Arc. a.an ..„ ti. un::.,';, ^ ^ ,;:;,.i-

::"'"'' ""^"-« --^ "• -'"
f I "">, ,.\,,r,lu'n,-y r.r sncntifir arguinnit.

AMMIKJK.
TIii' Aiiiiiiikic mHcs ,if tl.. r ..i- w

f«Hiir.v fl.ai liffl,. ,„,,|,„
' ' '." 7"' ^

"' «1- i"^.' i» s„ ,a,i,.

in .la- .la.alani m.,!,. TI h T '" "'""" '" '"^''''^ "^ "-''<'""

1.11.1 .arh.aia,., .|
', . / '.f

' "''"y""". "lU.mv ii-.i .ailaïaa,,., ,.!,.„,

fr..ii, vui,.a„i,- a,l„ :v„„.', , ,7
L',"' '"";"' " "' '"!<- '"H.Ti.ir. „r,. fr,,,

1...V- :....„ ,l.,,.rii„;^' „ -,

, ,t
'"
'"f

"" "" ™""' -I'- "I <1- !.!<.

-''-"'•^ -'1 -i.i.ii..i- ..;i..i m" r z r:,'"
""' --7 - Ma,,,,,.,,

.

'''l..''-.H».ri..f., ,,1,1,,,, j.H,i,, ,,,,,,,,.

"''''' •" ""••" "1 tla. Ai,i,„i|<i,. „f

ii....i...-kf,„.„,afi„„ -, .„;""'""- "'"' "" ">''™"- .-...k- ..I fi,,.
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lilhH ,11 un .'uriicr p,.rii.(l. Tiii» f,„.t iius hvcri ,.l,s,.rvc,l in MfiTrnt i>art,s „f
thc riguM l.,v v.iriciu» Ufiikini»!». I,i,t ils f.iM siiinilii-iiiuT iipiicar» rint u< lii.vo
liirn ,.|,|m.ri„l.,l; uml lli,. niA» „f tlii» ]»Tiu,l l,„vc l».,.„ ,„nirno,ilv n,n-
i.Mi,.,l,.l ».lli ll,„s,. „f th.. Laurcritian. TliiT,. tlm» appi'ars t<. I„. "ample.
JMst.linillon f.,r intrixlu, 1.,k lliis |,.r it„ thc kc.,.!,,»™! «tandar.! .-rah..

AssunniiR thiit CiMil.hichiriK and Al|l.>iilali arc rcai np|.k «ripiip» liavinn
tliv ]ilai-|. a.s»iKiicil to tlicm in thc linii. sccpicncc, ami that tliiTc i» m. .I.iiiht

:'" '" " J^i»!''""' "lui relative pi,»iticm ,if thc uthcr rock iiriaips arui cnisiunal
inic.rvals, the oiil.v i «tinri that reniaiiis i» tliat iif classifiei.ti.iii aiul lo-
"rihiiation. Thia, it iiiay I lainicd, i» relativcly luiiiiipiirtaiit

; that the
iriaii, ,,i:rp.i»c is uttuiiied wlien we havc »tutc..l c'crrcctlv tlic variiics f„r„ia-
tiiinal Kroups aiul enisiiinal iiilcrval» in Ihcir pri.pcr «cc|ucncc: Ihat tliis licinu
• hpiii.. «f. ntav priic.«.d witli o.ir c.irrclatiiin» and hâve th|. (|iic»li<ms cjf cla.-»i-
Hcalic.n aiul eiM>r<iinatioii to a hilir tiinc ivlicn our infi.rniati.pii shall lie more
eon.iihtc. Therc woulil inidcailitedly lie a ccrtairt advaittaBc in tlii» pro-
eclnrc; l,i,t thc intcrpn.tulion of ncoloiçical history lias a fascination «liieh
fcvv KcoloKists cali rt.sisi, ami intcrpri.tation involvi.s thc atlcmpt at elassi-
hcation ami co^.rdination. Whcn a cTrtain classiKcution is proposai and
is r(.peati.d ov(.r unil over acain in thc lit.ratiire it li(.co s an instruna.nt
of convenieiit exprès- .n for tliosc «ho l,cli<.vi. the interpn.tation whicli it
miphcs, and an olislaeli. to cx|)res»i.pn for tlios,. «hcp do n,pt lieli(.vc in that
iiLlirpretation. AI! neolo^ists conccr I wifli the inti.riirctatioii of KcoloRical
liistory innst asscnt t,p or di.sscrd fripin tlip. classiKeatiipn. For fhis reasoii
it is |.xtr<.ni(.|y iin|i(prtant that sueh classifications shoulil he as fr(.e a» ixpssihlc
lr„m (l..|)atalp|c hypothèses, snch, f<pr exain|)lc. as ipa.stional.h- corrélations.
'I li|. (phl classification of the rocks cpf thc l.aki' Supp.riipr rcKion. as advoeati.d
l.y the jîcoloKists (pf the sollth side, involved th.. hy|H,th|.sis that th.. AniiTiiki..
is th.. ...prri.lativi. .pf th.. uppi^r part ipf the tyiie Hiironiaii cpf I.ak.. Hnron.
"'''"''"' f 'l'i" li.vp.>th(.sis, stati'il as a fa..t. in mniii.roiis v.plnni(.s tliripugh
lininy yi.ars. causiil th.. yipiniKi.r R..n..ration of «...ploisists to h..|ii.vi. it to li.. a
fact. Aniniikii. fipr a tim.. I aim' synonym.pus «ith l'|i|>..r Iluripiiian. an.l
Ki'ohpKists wh.p .liss..Mt..|| fr.ini th.. ..ppm.lation coiilil n.it nsi. the terni l']i|i(.r

HnriPliian with.piil «rav.. .Iang..r .pf lii-inj; ..ntir..|y ]nisun.l..rsto.).l. Finally,
wh..n Ihis ..rr.pr was .lis.-ov..r|.il in ItlIH. th.. terin rpp..r Huronian «as ns.'.,i

m a t.ptally .lifTer..nt scn».. appli.-alil.. tip a s..t .pf npcks lupn-existent in th.. typ..
lliinpliian ......ti.pii, B..f.pr.. 1!«)4 I'pimt Hnr.pnian ant ..m. thinn, an.l aft..r
H)II4 it ln..ant s.)m..thinK t.itally .lilîerent t.) th.. K...p|oKists .pf th.. south si.l..

.pf I.ak.. Siipi.ri.pr: hut lp.)tli Ipi.f.pr.. an.l aft(.r that liat.. it in.'ant Aniiniki...
It ivoiihl l,av.. Iicin inuch l...tt..r t.. havc us..|l siinply Aniiniki.. «ith.piit th..

syn.myin l'ppi.r Huronian. |.sp...ially as thi.r.. is n.p (iu..,sti.pn in any .|nart.r
as t.p the sc.ineni.., an.l tli.'r.. is n. uival..nt .pf thc .\niniikie in' th.. Iv|)..

Huronian.

Thc C(pnfu.siiin ..nir|.n.ler<.|l liy th..s.. cmirs nii(çîit havc lp..cn av.piih.l
if su..|i (lispiit...! |..irr..laH.pns had not licen mail., an e.ss..ntial part .pf the
cla.s,sifi,-ati.pn .pf the ro..ks .)f Lake Supcr-or l.y th.. g..,.|.,Kist.s of thc south
.sidc .pf th.. laki-.
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nI' pnihmgod

llii- stunclunl >,-ilc Ikto pn)|K>»«l ii,viilv,> un ,li,|Mit|..l ..irril.iti.ms,
llii' swiuciuT ni hmimtic.niil nrDUps urui iTcwoiial ,ii, mil- ri-pr,..,.Ml. a

l'i'll»"" "f "liiliicm fr wliich lliiTi' i... I l>,.|i,.vc. 11.1 ili..MriI i.xi.,.p| in
nwiril t„ (•.luti-lii.-iiinn ari.l llml i», u« I li„vi. Mutfd. sul.j,-,! t., v,Tifi,,,ti„„

Th.' main .|u(.»li„,i in tl.,. ,-lassitin,|i„n of tl„.»e fnrnmli.mul isrmms i.
tlif dlviilinu iii..' iK.tmvn llic Ari-limn an.l posl-Arrfm.an. f l,av,. uininiv
«.t fortli tlH. c-,.„sul|.rati»n» «iiid, sivui to me tu sotlic lli,. ,|u,.<li„n aricl
llicri' .» no .«rasion tu n-stati. tlicm. But I (i,.,«iri. to .-nipiiasiz,. Il,,, fart
tl.at tl». classilii-atinn is n.it naTi.l.v a .•„nv,.nicnt Kr..npiim aii.l ananitcna.Mt
l>nt that it is an intiipri.tati„ii „f ){ciili>Kii-al lii.tdrv. If «v l,ri,iK,. i| „>-
"'

' K"l> "liiili I l,a\v niil.vl lla> Kparclia'an Int.Tval l.v ,la<«iMB tla. Inr-
mations on hotl, M,., „f i, „, AlKoiikiaii ,w,l Iliironiaii.'lliat i, un,. int.T-
imtiitiun. It incaii» tliat tlu- intcTval is nut siiftiniiitlv larn,- an.l iin|,urfilit
to s,.])arato tli,. Aniniilii,. an.l lliironiaii as .listiii,-t s,Ti,.« »i.l,.iv spa i in
' " '"''">» "" ''"flli'» '•rilsl ov,r a .•..iitiiii.ntal r.iîion iiiav' li.. afTiTlr.!
I.y iiiomitain-niakiiiK ni.n.i its witli tli,. .i,.vi.|u],.n,.iit ..f vast l.alli.ilillis
llial tli|. mountaiii strn.tnn.s may l„. wurn avvav. tli,. I.atli.ilillis .i,.,.plv
ilcnud,.,! an.l tlio «Iiol,. nKi..ii n'ilucv,! tu a n.inarkal.lv nnifomi p,.ii..p|.,i'n
without o.ir «•.osniziiiK in tli,.s,. rvints a siilli,-i,.nt laps,. .,f tini.. t., warrant
t.ic si'paratiuii .,f II,,. Aiiimiki.. an,l Hiirunian iiito .listiiiit «ri,- It nL^alis
llii' miiiimii'iiiK iiml slurrinK ov,t uf iwu «ival p..ri.i.ls ..f «..,l„Ki,.al |iist„rv
on,' uf iihitoiii,' aitivity an.l priiilu.-ts tli.' AlK..inan. an.l ,

i'rosi.,11- th KparcliH'an Intcryal.

If ..n tlii' .ithi.r Imml wc rw-oisnizi' tlii' K|iar,-I,a.aii liit.-rval a» an im-
portant .hyisioi, uf «.uluiiiial tini,. s,.paratiii|£ tlu- Anluraii froni tl„. p,„t-
Ari^iiiran. tliat is an .'iitiri'ly ,lift,T,'iit int,T|m'tatiun. It iiiak.» p.issi|,|,, th..
r.c..l!nitiun of tl„. AlKoman as a lieriu,! ami ni.k pro,l,i.l .-u-onlinat,. with
tli.. I,aur,.ntian, It k.,.ps ail tl„. rocks involv,.,! in tlas,. twu ^n'at pliituni.'
moiviia.nts m tli,. Ari^luvan. an.l ,.nipliasiz..s tli.^ fa.-t «lii.'li I„vini, s„„K|,t
to l.riiiK ont, that iTrtain l'on.liti.ms of irnslal .l..vi.|opm,.nt pnvaik^il .m th..
far si,l,. ol th,. K|)ar,Oi.i-aii Ilit,.rval «Iii,.l, «,.r,. al,s..nt ,in tl.c n,.ar si.l,. Il
r,.™|!iiiz..s tlu- iiuliviiluality .,f tli.. Arcliiran as a «luili- l,v tli,. .liaraftwistivs
"'"''' '"'^'' ' » imp.is,..l iip.m it l,y tl,.. tiv.,-f.,l.l r<Turr,.ii,-,. of batliolitliic
invasions. It r,.,„Kiiiz,.s tl„. value ami importaïav of gn^at ,-rusional intt-r-
vals m ,livi,linK tli,' K,.,)loKi,.al s,.al,.. If ,.„„,|,l,.,,,s ,h,. tin,,. s,al.. l,v ins,.rtiii(!m it a p,Tio,l of tiiiit th,. rmml of wlii,.|i is in ternis of ,.rosion not' ,.|s,.wlM.r,.
rcpr<.s.-nti.,l, so far as w,. km™-. I>y s,.,lin„.nts. A,l,l,.,l to tliis it sitisH,.,
our sins,. uf jnsti,.,. in tliat it l,.av,.s tl„. Hurunian in tli,. Ar,-liieaii in tli,. w.,v
tliat Dana <li.fin,.,l it.

Th,. Arilia-an is ,) ,f th,. maj,. ,livisioiis of th,. iî,.oloRi,.al s,-,,!,. |t
is not a •syst,.ni " cu-unlinati. witli sui-l, snl„livisions as th,- Dcvoinan sy,t,.,n
th,. ( r,.ta,.euus .syst..ni, |.tc., Imt is a .livisi.m ..j-.ir.linat.. willi l'ak..,/oii.
Mesozui,.. etc.. It ,.ml,ra,w at h-ast twu .syst,.,,,» of s,.,iini,.ntarv an.l vuli^ani,'
rocks m no way (h.ssnnilar in tlii'ir uriuinal eliaraeter aii,l ,.on,liti,ins of ae-
OMlnulation to tlie roeks uf the Palwozoie. Th,.s,. ar,. th,. I liitarian s.vM,.„i
and the Huroniaii .System, ami eaeli of tla-s,. is snl«livisil,l,. int.i tw.i s,.ri|.s
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rntimn lo >liu<t(ll<' iii-i

nginh .if ili,. (;r,.„i |^|j,,.

iiKiiiii^t tilt' l|^l> of H
ii-li H «nul |ih.v»ii'al

fijliii/ftl in Iniliii M,»l

li'ini liiii' AlKiinkiiin ur lin

liniili a|i|il.v iil~.. lu Ihi' ivrininnloKv In

(.f 11- .,f llii' liuliaii Snrv.v liiiv, ar,-,,r,liiiKl,v i<ili.|>li.l i.nn. l., rm.wiiz,. ihr
ini|inrl,iiiir .pf ilii. Kr,.„i .ni-iuii int.mil. Ki.r llii' loik,. Iirln». «|ii,li „n
»ll ,l,..,.|.v InMrA nnci K.jirniii.v «vil luliiiliil. «! Imhc iuIo|>I.'<I. Bill, II,,. iMcin-
Miu -an.ln.n,-.! I,y .1. I), Dam in IKT), il,.- «rnup-ninnc. .l„/,„„„. Tlie
iinf...Hlllrn,u.. ..yst,,,,, „|,„i,. „„ „r , i„k, H ,.r «s /•„,„„„, „ s„„,kril »„r,l
niraninu nlil an,i ii-,.,| i„ ||i,„ln lilrraliir,. f,,r lia- <liH-niniul. ulni li, ll».ii|[li

viry olil. ari' ili.linrtly yipinnir llian. ami inailc iip ofifn of. lia' ri'viin|ii.v,,|
piMilurl» „lll„. ani-icnt lui,,., ivl.irh niiKlit «i-ll I». riKar,!,,! a- An-liaan
ami, ni! tlif litiTary ii'iic'. ni llic pa-t.

'ilii' Anliiran a» llin> ,l,liia,l ,ii|.|„,l|., a,, .,1,1, i ,|ivi,i f „n,i-i.. anil
Mliist». iiiany "( .vliicli Ml,,' ll,„ kla.n.ialil.- „i T. ].. W ai.kkk. i1„. Mrn-ara
ulal thc Hchar Miiis. jlalniiiK In.ln llair ,lainii-iil i„ii,|»„ili,,i,. |,r.-iinial,ly
c.ri|(inali',l a» »nliinc'nl>. Tla'W an, Inlli.w,.! l>y tli,, Dliarivar >v>,.;in. in
wIiiiIl IhiMilina.ntary iliaraitm ar,, unanilly iiiiiri' r,,iM|il„l,.|v pri,-, rvi,l.
A»Maialnl willi i|„>,. livo ,iivi,-i.ai- ,,l l„liali,l ria'ks an- l.alliyiillis ,1 pri-
Mllnahly i)(ia.ai> „ri«ili. S.na' ,.1' lia,,, an- ,,I,I,|- ll.ali ll„, l)l,arwar>, alal
pn-M'iil nluti,.ii»hij,s I,, Il IcliT |!nn-,-,s unil mIu»!, ,inniar !, lia,,,, „r tl.p
I,aiin-nlian of Canaila. Ililars iliva,!,, lia- Dliarwar» llaiiwlv,-. and llius
.,.rn,sp„n,l «iti, Dr. I.vws„.\-.s Alicnian. Tla^,, vni|,tiv,.> ,„.,,,M,.nally
sli„« a niaiki',1 nai-anpiiiiily witliin a ili'linil,, ,li,lri,l.

I an- tla,n kn,,«'ii
liy >„pa™i|, nana.-. muIi as lia- 11,,-ni- Bninili-itn.i.s. lia- Sivainalai ".Tic» „(
licplaliia-r-yi'nilc». tla, ki,.lurili, siri,> aial lli,, . Iiaria,.kil,-. Altlapiiith il

is «,11 kiii.wn liait tla-si, iiiuy ,lilli,r fr aiinllar iinally in an,-. «, hav,-
n,,t yil alt,,ni|)tcil 1,, arnni|£,' llaiii in lal.iilar fiinn.

In lii« Si„„„„i,-!i „f lli, (U,.l,„i!i „f l„,im' mal in lia- pap,T «lii,-l[ la- l,a,.

ininniuni,at,d ti) tliis ( VaiKivss Mr. K. \ iikpkmii w, n-lri,t.- 111,. njiii Anli-
u'ali Ici tlii' na'ks "inaliTlyini! Il I,l,,.i iinil,iiil,l, ,i M-,|i nls. " II,- il, us
lillVls Iniin Ihr nst ,,r n- in l,is ilas>ifi,ali(ai. alal I Ulalir-talal llial liis

r,a-,,ii- an, l.ricHy as f,,ll„«s: Mr. \ iiKliKNiimii lays -Inss im lia' i.i'i-nr-

nii,i- i,f p,., iiiiar l,an,li',l jasp,,» a- a liiik li(twi.|.n llii' ( 'n,l,lapalis aiiil Dliar-
ivais. alal la' |>,,inls ,,ul lliat lia' Dlianvars an' ilislini'tly y,,u„B,'r llian -um.'
"f lia' crystalliiu' nia'i-si's. At tl.,' -a tini,,, li,' ('(.nsi,i,'rs thaï lia' s,',li-

nanlary ..rinin „r 11,,' -„-,'all,',l para-Kiais.-cs ami para-.scin.ls lias ii„l hi'in
|a'i.v,',i. Mr. \nKl.K\i

; tlari'fi.n, ail,.|)ls a classificaliDii ivliii-li iiiii:!,!

lairly I»' n',lii I l„ tal.nkir fia-in as fiill,nvs>

1 Bail. I),'|,i. (;,.„!. l „iv,'rsii.v „( C.lif,,,,,,,,, X„l. m ipioii, ,,,,. .'.iVf,')

iV.il.lisliul, C,,!,,!,!,,, 1IK17.
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IH»: \i<i K »i»\ v\ri i>t mw <.i( ^ f»-M\»l I.\|| IMil »,

"yoli-rii-lintnHliir> li rir. -iilHlivxIiim ilir |H>^t-Ar<'li

Ihi lrii|Hirlajil |>iihl nf ilitTirinif l»m.iii Mr. \ iiliii:

11». In iillur «uriU, liiiv,. ||ii' Dluiruiir- lui.»» llij. Ii

iiMiri «»-l('iii-

llii- •T\>tiillitH' urit'i'

lil>

MM iti. iiitit llic ri--l uf

lit- Mp.iri' iitlthirtr- »»itli

• T »»illi th.. J,i-|.ilil. iiriiiu ('ii.l.l„|»il.

In tlii' (ir.t iilur.'. Ihrri' uri' vurii.ii- iiiiiiiUr- nf lin IT\-flllljt|4' ..hj-l-

iir»»;ir-. Ainoriu lln-^.' tli.

"rr.-|...ii.liiiK ili.iiM.nll» »»iih

ivhirli iiiIkIiI »»i'II !.. MiiTi'lv riii'lii rpliri-i.l l)li

f|iiiirtx-jrntwiri' hcIij«», urt' iiin«l ^luiiiHr,

-ii-.iillc'.l Imlxli'.! ju.|i.r.. Iln-i- Brn.nill» lorilai jil. iiiiiKhÉtil.'. :in'l !..

.uii-i^ ,pf Ih,' iiitiKiii'llr iliuniiliT c.f th.. iroiii.ri' lli.y Imv.' Iktii UMiirrall»
ri'(.rr..il t., u» i|iiiirtz-ni,ÉiiM.liii-»ilii.|.. Clii'riil.'al ilrtmiiiiiuli r iIm- nili»
IkI»»..-ii fiTriiii- aïKJ l'.rrii ,,si,|i>~ -lici»», hunrviT. tli.'il llii... ..>-.'„|l,-,| .|ii,iri/.

InilKllilil.' r.,.k. ,.r tl,r rr» .I:,llli„> <'..ni|>l.'X ..fl.'.l rn,it„ii r II,,. -,-,|,ji.

„.\i.i.' (ru.irv h.-iniilil,.. tl,„i i.,i il,,,,, ll„. m,-,.„II,.,I ,|i,:irlz.|„.|i,„ii|,..>,.|,i.|.

i,f (lie ly|ii,-ièl I)liar»»jir'.'

Tliir,' ar,' .,tli,T litl>„l,,Kl,'»l i„rr,.| I,ii,,.. Ut»»,,.,, ||„. |)|,„n»i„. tui,l

llif iTV-lalliii,' .,lii»|,, 1,1,1 ,1„.„. „r,. ,.f a I,-.. -miiiHcaiil ,l,ani.l,r ll,,ni-
l,l,'riil.-«-liM. aiiil i'|ii,li,,ril,'. „r,- <'.,„>,ii,,ii t,, l,„||i ,.| , ,,| r„,.k.. •n„.r,. i.

a ci,iM|iarativr. Iiiil „„l ui^iaTiil. |»,v,Tly in lina-.-t - in l,i,tli f.,nnati,,n-.
I hTiirrihc-,.- of i|iiartzit,'» ami lai Iii-I. arc i.IIimi inili.tiiiiiiij.halili' in l,„lli

iiiM'». whil,- lli,. nni'a-M'Iii»!,, kyarii -Iii-t-, aliil iIh' «illiiiianitr-lH'arinK
...lii>t. i,r ll,f -,Ti,-. ili.tiiimii.lM'il l,y 'l'. I.. Wai.kkii a> ih- kli<,ii,lalil,' -itIi-.

miiilit «.•Il r.|,ri~, ht .,,i„|. ,,l tli,- ali.riiil |,livllil, ,>f tli,. I)l,ar»»ars.'

Il i» nul assiniH.,| thaï llii-,, |,ara-,l,i,. nainh.r. ,,l ,1„ , ry-ljiHiin-
'"l"|ili'X ur rtainly llir ilirr.t |ir.Mlui'lM i,r lli,, nii'larni,r|)l,i-Mi i,l II,,. I)l,ar-
»»ars. In lnih.t ,««» lli,,y ar,' pr.il,al,ly „I,I,t llian ly|ii,al l)lian»ar-; l,iil

tla'y «II,,»»- tl,al IIi.t,. i, ni, lill>„l,,|ti,.al ,-„lilrasl „r a kili.l thaï »v,,iil,l ji„lilv
nrii' nuanlinK lli,. Dhaniar- a» llii. |,n„liiil- „f aiiy l'innlaiii, niai .haiiu,.

Iiavinx nnurrni al llii^ |„.ri,„l in ila. ilyinnni-al nri,l.,Ky „f llii. Karll,.
ThiTi. is n,,lliinii s,, (ar li, jn»lify u» in ,,viT-niliriK tl„. <ini|il,. inlinn,-,. lliat.

frnin a »lraliBra|>liiial |H,int „f »ii.»». ||„. Dharwars ar.. ni.,r.' .Li^ly r.lal,,l
I., Ilii- lunilanii.nlal .rytallin.. ,„iiipl,.x llian «ill. tli.' imall.r..! an.l l.iil

sliKhily ,li»lnrl,|..l CiaMaliali,.

1" "!' "'
I placv. tlar.- i- a n.n.ral an.l. m, lar a- I .an ri„i..ii,l„.r,

.aiiplil.. parall.Oi»rM l„.n»....n Ih.^ I'.,l.l ],laii.- i,f lia- Dl.anvar- an.l II,.. Inlia-

li.,n plam,s i.f tlic a.Mi.-iati'.i ni.rnl,iT» .,f II,.- iry-lallin.- i„iiipl,x. Il,, a-imi-
.'.I iMi.-.inf.,rniity l,.i|»»....n II,.' I)liar»»ar,~ an.l il... I,a,-irn,iil ,„iiipl.\ i, n.,i

l,a>.'il .m an .il.si'rvi'il |iliy.»i.al .li.-..ir.lan.-.'; in s.iini' iiws. -,, lar a> I ,aii liii,l.

lh.->- nn.'.,nli,rinili.,s »»,ti' tak.^n f.,r uranp.l al a liai.- ivli.ii il »va- lli.,iml,l

tl,al ail r.i.'k.» i,r .,l,»i,m.«|y „..|iiM.iilary ..riiîi ii>l m, ,».-arily liav.' I n
lai.l ilmvn ..Il th.' »»„rn .«urfa f II,.' I,a~.iia'nl |,l.x. In .itlur .asi'v

..iimlnrn.'rat.'s in lli<< l)liar»var> liav.' law taki'n us .vi.li'n.'i' .,f iln.-.,iif..rrnilii>s.

an.l »»liil(' s.iini' .,1 tlasc (•<niKl.,rnfrat.'s an- nn»»- kn.iwn t.» I,.- .-rii^li pr.,.lii.-ts.

I CT T M
!T. I. n».

.»M,. M.l„ (i,.„l .i,|,v |„.| . V„l . \X\ : ll«HI
, |,,, 11 l-l 1... 1 I.-,. I Ifi.

M'!!, (;.",,L .<„.,.!;.,! \„! Wvjn p.:,:; !«,,',. ^
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"IHK AUIK.KAN AMi l'IllAXA IlUdll'^ (II- l'K.MN^n.Ali IM)IA

arr;is, Ixitli uf wliirli lijivc n'iiiitil

il isiuil t(il>(.(Xl»-(lnl lliat .-ii.-l'

ilcliiil hy fiM-tlicr nsiiir.li iii I ., .,r

in ilni«in|îU|>tliisi> irarallcl liiliii l'i

'i il"li.-lurl.iii,-.i nirh- l'iilii'

tii's ami tlic 'latioiis ai'tiiallv

'.|flrlliali(al^ wiii 1 xt,-n,l,.il in

*
i t"' umlcrstiKKl, alï-M. tliat

1- iw -liipii lliat tlii' un ilciniii-

•it a r ,aili willi laili. Hy i(s

vt "nncsiMnal witlj sumc rrcoril

il-all iïrnlip tJHTr niav
l)|. unciinlc.niiilics as nri-M a.« llial wliicli vvc liavi- rc-li.mil le, as llii' K],anlia'aii
iiilcrval. Tl,i' i-i'i-iinls livlim llii» ijilcrval. Iicivvtvct. liavi' I ii s ililali'il

as to tiiakf il ni)\v iinimssit.h. In tnici- tlic

vcry nature an •a-iinfurniity iti i

of ilc]>cisiliiin in annllicr. It is iKissil.li' ll,at in Ilic Anlia

il l-:pa.Tli;i

uncdiilnrniifics m-cr widc
rval i> jïi\iii s|)

rausi' it istlirgivatcst i,f tlu> iniccrnliirniitii's. Imt liic:iii-r il i-tljc Ii

lliat i-aii lu- riTi.cnizid tlirnntîlnml piiiinsular Inclia. Kv. n ihi- Une hi

liiurrcd atul iinrcniniii/a

suhjiTti'il 1,1 cival ,artl,

Ci

tli,' ,'\tfa-lifnillsular alva-. wliicli

ni,,\,'nif'nls

iiii,z,iif tinics. Il i- alniost c'ilaiii titat ^

^IH'cially ni Tj Cari,,

,v,'n iiiitsi, ,

ti,,nsKr,,n]i,'il ti,i!,ili.

Atrliii

,l,>linili'

1,1. l,i',-aiiM> tl„' \v,iiil Anli;
liill I,, l',,i-('ijiii ;!,,, |uf,i>t-.

tli,- l,,liat,',l l,as,iii,nl , |,l|.x „r 11,,- ln,lian |„ ni

a liical lainu' as, f,,r cxainii],.. !',,/„, «lii,.li iialnn

of tli( rrcspoialinj; n'lati,,nstii|, i„l\v,-,ii lli,. \',

Wv s]i„lil,l ttms hav,' in llalia Imir L't',;,! naliiiaj n

„l,,|,l it I,,

1. 1 ',«//, ivliii-li liraclically icsinaals ti, lia

tili(,,'-f- it>,'lt l),'caii^,

n,l l'uiaiia lit,T:itiii-,-

la'an. an,l tlins L,

2. l'uniiiii. wh'u'h riniKlily <-tin;-~\ Is l,> Uu- t,'nii AIk
,l,'liin'tl an,l still ns<'(l hv I.A\vs,,N alal s,,Tja' i,tl

nkian asoritiinally

al, lise I,, wliich it lias In'cn snlijc.,-ti-,l at ilitlVmil tiiii

ICI- ^(',,],,nwt-. ni spit,'

:i. /M„vV/i,m. fnrtli,. f„ssilif,.r,,

l„ lia- |il,ysii-al ivviiliitiiiii \vlii,Oi I

1. Arnaii. I'„r thf n'cinl In

*J Kvaiia systom to iiii„l,'rii tiiii

iisr,.,-,,r,lstr,'t,'IiiiiKlï I.,,«,i-

(

'anihiian

iiricl in rppiT ('art),,nitVr,,iis tinics. aiul

l'pi»T Cari.i.uilVnais bas,' ,,1 tli,'

l'il 1,,'inK lait In , li-

ill ,1,'aliiiK willi InssililVnais r,,i-ks ,,l marin,-

1,1 nlicati' fraBiiaiils i,f tla- Dravi,liaii ami Ar\

iriBiii it is p,issil)l,, in Imlia

l'alaH,/,iic. Mes,
: t,i Ha

)/,nf ami l 'aimi/iiic cra

,'xpr,'- iiiK tlii' liniail l'ai-ts ,if liai

Dri

lÀn'pl. tli,Ti'f„lv.

iaii Kf,,l„jïi('al histiirv. tlii' te

Kiinipt'an

lis Arva
raviiliaii an- rari-iy iica-ssary. \V<- aiv tlius l,,|t willi \V,lii- aial l'i

tii,' f,)rimT ,,f whii-li nii);lit witlumt risk „f iii:;,',nra,y h,' lranslali',1 Ari'lia

Dr. !.. 1,. I''khm,ih' lias sn|{K,.st,',l tliat tlii' t,Tin l'nrana iiiiKlit I,,' adopt,',!
hy i-xtra-lnilian KioliiRists tii ri-pla,,' AlBiinkian ami Hi

liavi' tifi'H ns,',l , inaiiy ilifTcn'iit

iinilnrin niraiiinn. Dr. Kkumou';

,1, 'finit, '!> iiniliTst, 1,1,1 tliat lli,, Pi

ian, laitli «f \vlii,-li

iiv,'\' n,i prc'i.sc ,ir

,>l»isal iniiïlit 1,,' iisi'ful sfi IiiiiK as it is

as iif I,;'lia ,,irr,'sl I ,,iily l,riia,lly in

. Iii,l., V„l. .XI.I, |,)I2, a. J!i|.



"W nitli 11,,.

i"in!> i" iitl

("sl-Arc^l;

Altl,„„Kl

fuT arcas. ""'' !"'-( ai,]:'""lirian s.-dj.

urriuiK,.,!
t „. ( ,

" -. i-""iiw r.iilii,,,. r.,
' '"™""ii'n«ii,(„,i:, •

"<• n-isiim .t ;

'""' "''"Kruziv lu- A i- i ""'""""n!" wlii,.|,

-"""" l)lu,nvar, „(1„'
"^ ""• (î"i'i.s»o,„. Rranifes ar .

' '"'"'"'' "
^lK"".a„ ar,

;., r.'' T"
''"'•"'"'''• >'""«'- \a,r ri'"'''

"'''' '1'""

-' -' ).la..,.,l a
''™" -^ '>"''l'"l. - .m", „f ,,

" ""•'-""n.ian a„,i

'""mian, ivhil,.

i^"inc c,f ,1,

'•an iinly l„. rani
Krariit...K,„.is.s,,;

iif ( aiiafJa

l.v
|)

"""' mi«u.s«l tlian •^'Konki

' P'Thaps II,. kI

^ian arifi

''riii Aljïoniaii

I Icn

I -• ^l''r,i. <m,|. s„rv.



IIIK AHCll.KAN A\h IMIIAVA (IKOIE'S Ot PKNINSII.AH iNOIA. 37»

piisl-Huniiiian. jii.-it as cif liKl^ <if Iniriiliu eau t)c rccd^iii/i'il a> [Htst-
Dharnar, luit tliiTi- niust !» eriDniicius masse» uiuiinK tlic .s(>-i-alli.,l l.allrciilian
"hirli iiia.v 1),. cithiT prc-Hiiroiiian iir posi-Hunuiian, ami pn.liaWy Ixitli,
riic ivi'.iKMition iif a iietrographical liri>viÈii-i' implies a geci([ra|)hii-al liinit
as well as a tinie faetor: IVir a petriigrapliical priiviiiee imlic-ales a well ile-
fine.l selles of Reiilogical iiperatiims witliiii a lii.iited time aiul in a I ni leil area,
and siieli a infinité KeciUigieal ellurt niiglil 1,,.

(listinet liaijL.

l'diiveuiently reeojinizeil li\





SOMK l'KOl'OSALS CONCKHMNCi THK NOMKN-
CLATURE OF THK l'HK-CAMHKrAN. I:T( .

BT

J. J. SEDERHOI.M,

Director of the Geological Survey of Fioland.

ItKFIMTIOX OF PRK-TAMBRIA.V.

To avoid the ambiguity atU'iidant upoii tlic use of tlu' wurd Frc-Cain-
brian, eitln-r as a désignation for ail rock formations older tlian tli*- ( amlirian

or as a tenu cuvering only the yoiuiKest l're-Cainhrian scditiients, I propose
tltat tlie Congress adopt the foUowing définition:

Prc-C(nnf>rian comprines ail formations aider than thr hmttl beds of the

Ole}i€Uwi horizon and may not hv restricted lo any minnr mbdivision of this

coniplex.

LIMITATION OF THF, PBF.-CAMBIIIA.V.

As niany iastanccs are kiiovvn wliere tlie liorizon crjntaining the Olenelhis

fauna is iimierlain conforniahly l)y other sediinentary heds, it is uncertain

wheth-^r thèse o\ig^t to he included iu the Camhrian or not. Sonie autliors

hâve prefcrred to call sueh acdiinents Koeatnhrian. In any case it is nicessary

so to define the limit betwoen the f'ambrian and the Pre-C anibrian that

no considérable Ihicknesses underlying the Olendlm heds, nor any ^ocks si^par-

ated from them hy an unconformity, may be included in the Cambrian (or Eo-
cambrian).

LOCAL SUBDIVISIONS OF THE PRK-CAMBRIAN.

Tlic Pre-C'ambrian of every individual région may be subdivided un a

structural ba-sis, using the great unconforiiiities as main dividiug planes.

The study of contact Unes, espedally those of the most widely distributed

granités, will aid in determitiiiig the relative âges of rockinusses. Their
corrélation will 1)0 made more certain l)y detailed mapping from point to

point. Where areas of Pre-Cainbrian rocks are eut i)y political boundaries,

t'. cir corrélation ought to be pursued irrespectively of thèse. 1 désire, there-

fiire, to propose the following resoluti(>ii:

The Iidernalional Geological Congress expresses the hope that the govern-

iiwnts of those counlries which ' 'sess contiyuous areax of F're-Cambrian rocks

ivill promote the comparative :iudy of such areas hy forming international

committees that will include représentatives of the Geological Surveys of ail the
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SOMK l'Knrri»Al.s I oXIKRK'IMi TIIK NOMKXt LATl KE, KTl'. :iN:t

plexly inl,TMiii.)!li.,l «iti, Kniiiiti,. v,-iiis tliiil ih ,1,1,1, „it|, ,i„.i,. f,,,.,,,,.^

bas,-,i„'nfs ar,' t>('<|u,'iitly utir,',—:,,izj,l,l,-.

Iti Ani,.rir,i llics,. l«„ ((iv„| ,|ivisi„„s i„v ,v,ll,,| M„„„l,i„„ „„ | \,rl„m„h «as tli(i„Klit ,il lirst tliat tl„- Arol„ran lliiKlit ii„,s»il,|y l>,. ,.,, iivali„t t„
AiiM- m \u stri,'l ihi'iintical nicar,iiig, li,it it isnow a,l„,itt|.il l,y \,n |||se
anil olIiiTs ll,at it iiioliuli's Mghly „„.ta r|il„i>,.,i sfilininit».' C.i.kmiv.
thinks fvi.,1 thaï tlii, i,r..|«.rtii.ii „f s,.|lii itary i„ut,nal in tia' Ivi'watiri
i." no l,.ss thun in 11„. yiaingiT „i|MT.Tn»tal r,„-lis. Tl„. sa nu < haM.
Li'i-n us,.,l ,„ K,nn„-,<,.a,„lia aiui .,th,T r,w„„s. I„ F,.Mn„-.Sran,lia. T,.„vk-
B„l,M «isl,,.,! to l„ll„w tli,. tirst, stri.tly t .r,.ti,-al ,l,.|initi„n „f \,vh-,-w
a,T.,rii,nB 1.) »l,icl, it ,„„l<l in.l.ui,. „„ s,.,li„„.„l„,y nafc. Tl.is ,v„iii,l i,.,v,.
•ans,.,! tl„> oriKinal Iitii, Ari-lia'aa ,im.,I i,i l'i'Miui-Sian.iia t,i l.,.M.]i,Tse.l,-,l
l.y AlB„„l(ian. H„wi.v,T. tli,. t,Tn, Alpaïkian l,„s li,,.„ appli,.,! i„ ,l,„t
ri'B„.n iJiirfly tu thi' yianiBif, ,ii,Bra„ilizi.ii Pn-( ami niai, s,iiii„|.i,t, Tl,,,»
ail the typiial wilin„.nts ,it tl„. Kal.vian. II,,. Il„||,niai, aiul a„ „iiki„„vi,
(|„antity ,>f pri.-H,ill,niai, fi,ri,iati,ms an^ l,rt i„ tlii- Ar,-I,„.„i,. A> tl„. K,-
Icviaii tills in a nri'at na„»iiiv tl„. p, nurn 11,,, .latnlian aii,l tl„. Vr,l,.,.àn
pr,>p,T, an,l ral,il,its l,„tl, Alaonkiaii ai„l Ar,.|,.Ta,i ihal-a.^liT», tlie suitability
of a ilual rlas»ifi,-atii,n i» l,.»» appamit tlian in .\,irtl, AnaTiia. anil I U-,\,-
n,it, .luiins lat.T y,,,,», „,„.,1 tla^ l,Tiii Al(!,.iikian al ail, i,„r „ il'l | „„. il' i„
the h.tnn. \„ ,l„„l,t th,. n,ntin„,,l ,tlaiy „f tl„. „l,l,.r I'ri-Cai„l,riaii
si^dimi.ntary f.irinati.m» in Anari,-,,, ,.-|„riallv in Caniala. will ,d-„ n-y,-,[
«thiT „l,lor s,.ri|.s tl,at lill ,ip tl„. uap in th,. s,„T,ssi„n wl,i,.l, i, .„
(•iinsp,i-,i,iiis m Mimi' parts iil II,,. I.ake i>up|.ri„r r,«i,in.

As, li„ivi.viT, tlii^ nsi. iif ll,is iliial ,livisii,n lia,s<.,i „n ||„> siriat,,,,- „r
tl,r I.ake S,i]i,.iiiir rc(ii„n l,as lit™ su fruitful. anil as this division l,„» uls„
li(»'n n,aiicclsi.Kl,|.ris il .n,s pr„|H.r tliat it shoulil roiT'ive 11 o'iisi,'|,,r

ation ol lire Congrcss, It .slioi,l,| l„. ,.|,ipl,a.siz«l, ,uv,tiI,i-I,.ss, tl,at lia-
.\r|.|,a;an ami Algonkian ,l,si)înatc ,ii.Hiiitp lii/ies of lli,. l'n-Camliriaii rillar
Ihan grmips haviiiR .Icfinit,. tina^ valm's. H„,.ks of Alpmkian tvp,. i,', „,a.
Iiart of the ivorlil n,ay li|. ,.||iiivali-iit to tlii^ Areliiean insti'ail of ii„.
Algonkian types in anothei- part, I pro|H,s,., theri.for,., tli|. f„l|„„i„,,
K'-olution-

Wliere il lias hmi pns^ilik l„ .-^imnili ,m ..(nicdiml nnmmls mm or mrml
•j.miidiT Frr-Cambritm mlimmtnru «ne. fnm m, „Ù,r hnstmcnt cmuphx
o,„U,a„i,!i .vhiMs which are tmrc hlijhly mvtmimriMc ami iiilimaUlii hil.r-
l'uutjkd mil, ijranilcs, Ihc former ma,/ l,c ,m,rim„„illii ,lni,im-K,d Aluonklon
Vr laller Archmm. holh lenm heimj ami willmal ami imiiVeation of an iimha.
h lice irM Areliiraii ami Algonkian in ulhir ;»„* of Ihr mirlil.

l'ossIlilLIIV OF THE fSK OF liRoi ,. NAMES » 1 lit TIIEOREIK AL MKA.M.SCS,

As long a.s it i» impossible to eorri'late the Pre-(. ami
fil' parts of tlie ivorld -j,^. ,..»„„„,

tif group rank and world-widc signifie

niire a theoretioal tlian a

Jirian séries in ilift'er-

with approximate ecrtainty, tlie introdneti..ion of tern,s

,, -
Panée for divisions of tliis eomplex is

prartieal (piestion. Oliviousiy, the naine Al-
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M.-su.lV,«„„i,. and Ar,..„,,-l..-';«::„',
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Hut tli,.«. „r„|H,sals are „,« ,md hav,. „„t vrt ,„id,.,K„,i,. tl„. „r,|,„l „f

t.-m,. l.„r „,y part I think it «ould )„ bett.T to leave t„ l , f

SIBDIVISIOX ON IXTKH.VATIO.VAL MAPS.

It s,.,™., desiralde ,|,a, „„„,. varied colours should 1... u,,.,l f„r tl„. de

hc Hof„ro. n„, coui.l 1,„ d,„„.. :,,v u.ins différent sl.ade, of tl,e sa.ne e„i„u

rocks. At lea.t three d,v,s„„>« w„ul,l I,.. nere.wy for Pre-Ca,nbrian .sedi-



«OMK n>m,^,u, CONCBRNINO Tin NOMENCLA

1

IIIK, ETt. :is8

.....t., ,„„. f„r ,1„. f„r,„„ti,„„ „.i,i,.h «r,. „mi„l,v no„-n,H„n,„r linvlu.iing
tl„. h..,™.na«„„. T„rr „„, .|,„„i„„, ,„,,, „„„ ,,,, „,„, u,„.r|,l,i, ,

ï*

yp.'.
.

»l Rl,tly .,„. ,u„„r|,l,u. Arol,™,, ,y|»., ,„„| „,.i,,„i,| granit.' „r

,^ r, i^'llr;,
^' '™"' '"" •'-"'"'"-'» - -iu.red for tl,e iLio rook-"" to i„c udo tl.e .,o„-,nHn,n„rpl,ic diaba»™, ha..,.!!», etc., tl,e utli.r fnr .I,p.j,rr,.,,„„,d„,g urali(i^,,l ,„rta„>„rphic rock, .".notabasites"). ( if

,,,,"'

.J..

Bmup, ,houid 1«. K,.„cUc. thus i„cludi„K ".or. or lc« n,„„u„„rp|,i,.

"
, ^, "ï m'""' '"'ri'- ' '"""""" '''•*""'"""" f- "«"'"•-

Furtl,,.
,

a, t ,. nnposs.bh. ,o suhdivale ali Pre-Carabrian arca, i„ .uW ,ailthcro »l,o„ld hc a dim.r..n, colour fnr u,„.|a«,,ifi.d Pro-Cambrian





TiiK sn)nniv >i:niKs wd its iiK.\iti\(; on
l'HK-« AMIlItlW ( I.ASSII'K ATKIN.

V I'. (nl.l:M\\.

l'n.fi'-Mir "1 (lidl.iBv, I ,
>r (';iiuila

I lin

'l'I.i' lliironiari a,- .iithi.-.! h.\ Sir W'n.l.UM l..,.,ix i,, imhi „ „ j„i,„,lr,l
I" i"lil.l,. :ill „r II,.. IV.-l';,llll,ri,ll, -,,liii„,,t- aii.l ,,,„,ln,- 1„.|„„ II,,. \m.
""^"' ""' ' >' !'" ' ^fiivill.. -i-ri,.. aii,l il„. I.i„i|.,.|,ii„„ aruiiili.- ,11,,! Ki„.i.„.>
1.1 INS.". l.ïWM.v ,,.|,„r;,„.,| ,|„. K,.,,„„lii,. ,i,„.,|v „f V ...m,- ..ri^ii,. In.ii,
II,,' lliin.IllaM III >vi-.lirii CliitiMl". al„l IMiiyiar.» lati.r II,. I ..lil.lii.l.iim, ,,

MTi,- .,1 >,..liiii,.|il„rv llii..,i-«,.|,i.l, I m,..i,:.„.,. (Ira.l.iallv 1 ii-li„..|i„i,
l,..t"...li l\..|.«,itiii aii.l Hiininiaii wa- i.M..|i,l|..l t., .illar paris .,( ii.,rll,..rii

"'""
' 'i'"' II"' '"">< f"riiiali„h „r sili..,, ii,l,.rl,al„l,..l «ill, i,„i, .,r,.

,-..rv,i,u a- a ,l,ani..t,.ri,li,. iM.li.-aii ( ||„. ,„,, „f ||„. K,,.„,„ii,, „.l,i|,, „
""''— l'riil'l l,.iul,l,.r I ïl.ail.lal.. »as n,nsi.|,.r..,| t.. I„. |1„. I,a f il,..

"'"""'"". l'I"'-'' '«" 'livi-
I i f.ir a li I ail tlial «.r.. ,„.....

«ury an.l w.r,. ,„.,.,.|.t,.,| „» fixiim H,.. r,.|ali.aHl,i|,« „l H,.. l'r,.-CaiMl.riaii in
Ontario.

.\ vir.v -,.|.i.,ii> .iidi.i.ltv ar l,..f,,r.. I.inu in tlii' a|i|,lii.ati.iii ,,1 ll,..«,.

Hll,.liv,>i.,n,. |.,r if wa, f.mn.l ,|,„| in „,„„, ,,1,,,.,,, ,|„. |,,,,,,| ,,„„^|,„„„rj,„,
"f th,. I..„v,.r llnr..Miaii r,.,l,..l ,i,i,-.,nl„rnial,ly „n th.. I.a,ir..|,tiai, manil,.
uiiil Kii..|-« uii.l iij..|ii.l|.<| irauna-ni» „r i|i,.ni us |k.|,I,I,.» .,r l.i„ii.|,.r«. wliil,.
oth.-r ,..,iiBl.,Mi,ral..s, al.., »n|,|H,s,..l l„ l„. l,„>al llur.,iiian. Iiu.l l...,.n ..,i'iwl,t in
lli.. ImililiMK iif II,.. Laiiriiitiau ni.mniains an.l lani-i. «.t.. far .il.l.r tlian ll,|.

l.ann.nlian.

In th.' |.urli,.r an.l l..,s ..rili.al wi.rk tl,..,«.. ,.„i,lra.li,.|i,„w «,.r.. .iv.r-
l.i..k...l. lait nltiiimti.ly an in.'viliil.l.. ...intr.iv..rsy an,»,, as t., lli.. tnic r.lali.,!.
nf II... Iliinaiiim l.i ll„. Ijuinnliaii. IVsi.l.nl Viv lllsi; an.l i.tlars |H,int...l
t.i tl... Kiwil Ilur..iiiaM ...nKliinural.. nstinis un...iiif.,ri.ialiiv on tlii. Laiin-iilian
thr,... inili.s .asl .,( Tla.ssal.,.,; ni, il., llr. Hai,i..,w an.l tlii' priant ivrit.r
p..mtv.l will liai as.siiram-c l.i tli.. I).,r,-. ...aiKl.,iii..rat.. ii'.ar Mi,liipi...,i..|,

1.11.1 olli.T ..xaniplre whi.li w..r<. UM,l.,nl.t...lly ol.l.-r tliaii lia. Laiinnlian. siii...

Il,..y lia.l lii...li .iiiight in syndin.., l,..Hvrcll tl,.. I.aur..liliail l.atla.litlis.

l.o.iAN i» liis a....iMmt of tl». Ilnr.iniuii in ixii:) .LsirilLs h.,tli tl„. II,ir.,n-
ian niirtli of I,,ik.. Iliiron an.l 11... D.t.' .ncl rat., as tvpi..al. Hc ..vi.l.ntly
.oi,si.l..r..,l tlieni .,f tl,.. san,.. a».., a „. i.„.|,„l...l aUo ,.,jiiKlo„n.rat..s anil
iiuartzit.s .if il,.. Tiiniskaniiiii! ri.Kion.' no» .Lsirih..! as tl,i. C.halt .s..rii.s.

u;.../oj/;/ „/r.,„.„/.,. is(i;{, |,|,, :^r,'.i.
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-A. l\ ruLKMAN,

«IIAT liHAMTKS A.VD (iXKlKSE» ARE LAIRESTIAN?

Tlm» fur it 1ms Ih,,i a,»um,,i that th.. Kmnil,.» an,l gm.i.,..,.s whid, ,„-
"-,. h,. su,l M.r,v scr,,., „r <„„„. up thruuRh th.-,,, .n.ptivHy are I.aur,.ntian,

Lut th,. ,,u,,t„m ,„a,v 1,0 ra.sed as t., «I„.tl,,.r ll„.„. r,n-k, ur. trulv .,f ,l,alm: lluT.. an. gran,to l„,ul,l,.rs ,.nH„s,.,l in so,no of the conKl„„„.rat,.s
|...o,.,a„.,l „•„:,„„. Sucibury .scrio. „.],i,.|. i„,ply or gra„i,„i,l rook,. a ,1
.t .s prohaho ha, ,l,oro wore Rra„i,..s oarlior ,han ,.,o Ca.tolm.hi,,, al«„H„iv 1» „no t., .lixTiiniaato l,otw,.o„ tl.os,. difforont granilon''

llx Era,ut„,,i gnoisses whioh havo out or uphoavod tho Su.lburv sorie»
aro ,.„„,mu„u,, w.tli ,l,„,,o u,„lorlyi„g ,l,o typioal Huronian, ,ho r,„.k.s ao.uallv
nan,o,l ].auro„„a,; l,y L„„a.v „„,I .M,-u„av, a» n.ay ho soo,, „„ ,l,o originalHuro„,an n,ap, an,l g„,.,ssos „oar Wanapi.oi aro „a,n,,i I.aur,.,„ia,' l.v
1 ,l.<A,. 11,0 samo „ ,r,u. „f ,l,o grani,„i,l gnois» „f ,1„. 1,„„-. rogio,;

itl,. ..f grar,,,,. a„.l g„o,.ss „f ,l,o Hainy I,,ko rogi.,,, si,,,»,, l,v |.aw.s„n u,
l,avo ui,l,oav,.,l ,„„ „„|y ,|„. Koo«ati„ 1,„1 als„ long l,a,„l„ c'.f sohi., ..nn-
glcnorato apparootly of tlio .,a„io ago as ,l,o Su.Ihurv scTios aro oo,„i,,,,o„sw„h ,l„^a,l,oli,l,io gra„i,„i,, gnoissos farrl.or oas, ,vl,iol, w,.ro Z^^TlZZ
tiao l>y Looan; ai„l „„ roason has ovor hoor, givoo ,vl,y ,hov sl,o„l,i ,„„ |,onam,,l I,auro„„a,, ox,,,„ ,ha, ,l,oy aro s„pp„so,l ,o l,o lat.T ,l,an .l.o Hur„„-
,11 ..on ,l,a, 1,0 ooiigloiiioratos, ,|uarlzi,o», oto., whid, woro iMUght in

t ,0 hniM.ng of ,1,0 l,a,l,oli,l,io i„o,n„ains aro shown ,o holong ,o a «orio
olclor tlian ,1„. Hnronian. ,l,a, ol.jootion falls.

l>rohal,ly tho groali-s, |,orio,l of l,a,l,„li,l,io upriso «as ,l,a, of ,l,o Lauron-tan as „.ro
,
ofinod an,l froni i„y o,v„ oxporienoo in s„„lying ,lio rolalions

... .,or,l«. 11 On ar,o. I a,i, oor,a,ii ,l,a, 1,,- far ,l,o gro„,or par, of ,1„. surfaoo
a. vays ,.ol„„ro< as I.a„ro,i,ian on „„r iii,„,s is of ,liis ago. N„ on,, has ,H,in,..,lo, aliy iinporan aroa of granito or graniloi.l gi„.iss ,i,a, is u,„loiil„odlvoM.r ,l,an ,l,o l,a,l,„|„l„ ,„.„, „,,„„„.,, ,„ ,„, „„. ,^„^ ,,,„„„,„i,^„. „,„;.;
tia.ro aro maliy iiis,ano(.s of la,,.r grai,i,,.s, loss ofli.n of lati.r g„oiss,.s

It graiii,„i,l ro,ks la,,.r in ag,. ,l,an tl„. Sndlnirv sorii.s and ,1,,'. ,olii«t
ooiigloniora,os and o,l„.r rooks ,l,a, liav,. l,or,. l,o,.„ gronpod wi,l, ,l,e Sud-
l.ury sori>.s aro ,.xoln,lod froiii ,1„. LauroiUian. ,l„.ro will l,e li„lo lof, ,1,.,,
.an ho ,.allo,l Lauronlian. so far as o„r pr,.soiit kiiovvl,.dgo goos. In anv
.as,.. «hon a naino ha.s h,.,, applio.l ,„o indis,.riii,in,i„.ly, so as ,o c-ovoVro,ks of moro ,hai, ,aio ago, ,l,o nan.o sl,„„ld l„, rolainoil for ,l,o largor partami no, for a nnnor porlion of ,lio niixtiiri..

,'"';'' '""'' '
' K^ni»''» f"m"..i iii ail ag,.s of ,l,o ,vorl,l aial ,1,,,,,. aro

..o do„l„. niagnias iiovv oooling an.l soli.lifying as grai s „, groa, dopths
1...IOW iiioui„a,n raiigos; so ,1,„, gra„i„. or graniioid gnoi.ss ,,a,iiio, l,o lookod
o, a.s ol,ara,.,oris„o of a„y „,„. pori,,,!; a.ul yo, ,l,o ,r,.ii„.iido„s fori„a,ioli
o ha,l,„l„l,io nioi.main rangos af,or ,l,o layiiig ,lo„„ „f ,l,o Sndl.nry an,l
o,lor sorios of sniiil,,. ago is so far l,oyo,id aiiylhiiig of ,l,o kiiul known a<an, o,l,or p,.r„„l ,n ( ,„ia,la (liat it dosorvo» a dislino,ivo nanio, and shoul.l



HKI.ATIONS 1,, niK KKKWAIl.V AM) iHKNVir.LK.

As tlic Kccwatin ami (Iri-nvilli. série» aKi, •irr c.I.I.t .1,„„ h, ij-i i-"ur,.„,iu,, i, ,„i«i„ ,. .„„.»„,i ,„a, :;„.Xi. ; ';,"':;::
W- a» .„„. „r hoth of (.„.„,. Th.. S ury .cri,, differ. ., ^Jatv n„ e

•
am, nne. Tho Kcvvatui ,s, ,„ ,n„st r.Ki„n». a chararteristirallv vclcanic-

ja „,. I„,t „r Kr„„„iar .«,i„,, «itl, l„,„a,i„. ,„ „,aK,„.,i„, Q,„„zi,„ j,

l^M„at„. rucks i„. f,„ai ..vi,!,,,,.. i-„r a .litr.Tviuv in agc „,u>t !„ .s„„,<l,t f„r.ls,.wh,.r,.. iartlH.r ,„ ,1„. „..„ an.l ,„,r,l, ,1„. Dcrf. ,,„,«l„n„.ran «k

.Il H-t r,r air,l,x „f fl„. san,,. aw as tli,. Sudhury séries, si,,,.,, tliev tu,, eon-

.-
s, „t elas„e .nu.enais whiel, hav.. I,ee„ ea,.Kl„ i„ „,„ I.a,.r..„.ia„-,. ,1 êaval\^ tl„.y ,.o„,a,„ „,a„y ,«.|,l,|,.s of jasper. s,.l,is,, e,e.. fr,„„ , |;,X™kh,.ewa„„. ,l„.y are el..arly of „,„el, la„.r ag... The ir„„ raag,. s,.,li„ ," "f

s„l, nt,.. „,. ,. „a„sf„r„„.,l „„„ jas,„.r a,„l Kr,.atly ,.r,„l,.,l l„.r,„.,. „,„„ „.,„,^rn™n«l„™.ra,..s „-..re ,„„,„.„. a„,l ,he la,, f ,i ,„.,„.,„.„ „,..,„ ^^J^Z
A„y.„„. wh„ has ,.,„„„„r,.,l tl„. Kr,.e„.s,.|,ists a„,| l,a„ i,.„„ „r,,s „f

k, e of,, 7'n'"
"'"'"" """ "•"•"'''' "'-'"'l'l"l .,uar,.i„.s a,,

.
k, s,.s of ,l,e .s,„l ,ury ser„.s will hâve „o ,|„„1„ „f „, „i ,. ,lis,i„,.„,e s

|"Ulcl ",.t hâve l„.e„ for„„.,l at tl„. sa.ne ,i,„e as ,he K,.,.«,„i„ s,.,,is,s a,ui.m„-ra„K,. roeks „f .M„„.se M,„„„ai„ ,7 ,„i|„s ,0 „„. „or,h

.-' "o."':;^.. .. .1. firs. kya,;i:e;i;-r„;,::i,..:;;;:: ::;\tz::n:izt

»"lv,.|l ,„ Ihe l.ail|.,.m,a„ u,,l„.aval, liut thetw,, cr„„,>s ,,f r,„.k- ..r ,

;'"""•, '"•
r'7'

-''' '"- "" •''• «-"---';::.:iC;;i^s a,,,l «,.„,.raly „v,. ,„„|..r,o„,. ,„„y a ,.,„„„„ra,ively sligh, „„.,a„,orp -
!>.„ "f the ,.o,„a,.t ,y|„.. ,.a„si„K ,ho for,„a,i„„ of s.a„roli„. a,„l ehlorite
•>r .„or,. rarely. „„,.a: wl,il,. „,„ roeks of „„. „r,.„vill,. ,s,.ries hâve .e^^s^
|.ro„u,„lly „,e,a,„„rph.,s..,i „,a, ,„„i| r,.,.e„,ly ,l„.y „...r,. s„p„„s„| uZlZ
'» Ihe or,l,nary ,.n,,.tiv,. typ,. of I,a„r,.„tia„

'^

Th,. „,„s, wi,lely s„read (Irenville r„ek is coars,. l,or„l,l,.n,l,.- or hiofite-

f :.l
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srliist cir (ï'H'iss cniitaiiiinj; iiuiiH'nms prisiiis ai kyanitc and sniiirliliics fumets.

Coarscly t-rystalliiu' liiiirstnin' witli vjirious silicates oi'curs ut um- [Miint,

atxi fr.\assy (piiirtzit*' is fcniiul at the quartz mine a fcw miles sdutli alonn tiic

ruihvay. wliieli furnislies Hvix fur thc nickel snielters. Eticli type nt' rock

In the (irenvilli> is liijïhly mctaindrplmsed uiul only slijïlitly iiH'tainnri)li(ise(l

In tiie Suilhury séries.

It is iMissilile tliat tlie supposed (irenville rocks arc Tuerely it portion

4>f tlie Sudliury séries suiik to ureater deptlis in the inviidniK Luurentian

inagiuH and sn triore profoundly actcd u|)on. as Prof. T. I,. Walkkk once

stlfîKested. In tluit case tlie (îrenvillc séries sliould lie liftcd a stage iind

placed lictuecn tlie Keeuatin and tlie Huronian. Tlie (îrenvillc rocks look

so tnncli older than tlie Sudbury séries, however. as to sujiuest tliat tliey liad

aiready undernoiic nietainorphisin Iiefore the lattcr wcre fornied.

It niight he supposed. finally. that tlie Sudbury séries is of the sariie âge

as the CoutchichinK niiea-schists and gneisses wliii-h I.awscin has separatctl

froni the Ki-ewatin of Kainy Iakc as an undcriying sedimeiitary group. The
('(lutchiching schists differ in every wuy froni the Sudliury rocks; thcy are

usually far niorc conipU-tcly inetainorphosed, and are inueh older than tlic

western scliist conglomerate nf Slioal Iakc, wliicli eontains pebhles of thetn

though it is itself prohaldy pre-l,aurentiati. l'or thèse reasons it is higlily

iniprolialih' that the Sudliury séries is the équivalent of the Coutchiehing.

That tlic Sudliury séries is older than hoth the Huronian anti the Lauren-

tian as they hâve hecn inapiicd and dcfined north of Lake Huron i.as lieen

shown eonelusively; and the f()renoing (lescriiitions of its relations with the

Keewatin, (Irenville and Coutchiehing inake it ahnost certainly younger

than those groups. If the western schist eonglonierates containing jasper

pclihles are of the sanie âge as the Sudliury séries, wliich is very [iroliahle.

hoth are manifcstly younger than the Keewatin.

Froni the évidence given in previous pag<'S it will lie seen that a distinct

!*<'ries of sedinientary rocks exists in northern Ontario, separated liy a great

unconforniity froni the Huronian aliove anil liaving in îiiany places a liasal

conglonierate n'sting unconfonnahly on the Keewatin Ih-Iow.

SIMILAK FORMATIONS TO THE \0H1 H AND F.AST.

Thu.s far the relationslnps of the proposed new serh-s liave heen shown

froni observations of niy own near Sudbury and in several other régions

farther north ami west, oecurring froni [wint to point for 400 or 5(H) miles.

Tlie conclusions reached are strongly confirnied by uork clone to the nortli-

ea-st by Dr. Millkr and Iiis nssistanls for tlie Miireau of Mines of Ontario

aïKJ by Dr. Moklky E. Wilso.n for the Ceological Survey of Canada.

Abouî KM) miles northeast of Sudbury is the well known Cobalt région,

with its important basai conglonierate in which rich silver ores occur. Tliis

was originally <'lasM'cl by the Hureau of Mines as Lower Huronian but it

was observed that the congloiTierale enclosed boulders of a more ancieiit

conglomérat e. Some of the.se siH-cimens of older conghimerate «-ontain jas|>er
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ix-hlilca, s(i tlial il iiiust liiivc hccn furini'cl iiftcr llii> KiTWatiii. Tliis uricu'iit

cutifiliirniTuti' wtt.< fciuriil ncar Luki' 'l'irniskamiiiiî. Id iIiv iiist uf Colialt. and
«as ralli'd thc 1 hiiiskamiiiK série»; aiul the Cdlialt rocks werc renaiiu'd tlie

Collait siTifs, siricc il «as tliouiçlit tlmt tlieir relations to tlie oriKiiial Huron-
ian were rendcred uneertain hy tlie diseovery iif tlie TiriiiskaiiiiiiK i-oiikIoj.iit-

ate. uliieh was evideiitly iiiiirh olrler.

The TillliskaniiiiK séries lias sinn- Ihtii exteruled to tlie rureu|iine
(told renion more tliaii l(K) miks to tlie northwest, wliere it oeeiirs widely and
inehidis (|uartziti' and sinte nnii-li like tluise of Sudlinry, as well as seliist

conKloinerale.' Tlie TirniskiuninK série:, is eut tiy «ranites and inieisscs

liavinK tlie apjiearanei' of raurentian.

FarthiT to tl ast. in tlii- ]iroviii f (Juchée, tlie Pontiac séries is

ileserilieil liy .MciHLKV \Vii,s(i\ as older tlian tlie Hunmian and iii^nc^traleil

Ipy llie l-aureiitian. It ineludes eonulonienitc and arkose, Kenerally ;..ieared

and iiassiii); into Tniea-sehist. Its relationsliip is not entirely l'ertain as far
as the Keewatin is eoneerned, liut it prolialily eurresponds to tlie Sudljiiry
séries in ane.

Thus formations eonsistiiiK alniost «iiolly of sedimenls older tlian the
Huronian ami Lanrcntian, entirely diffiTent froni the Keewatin, and iiiiicli

yoiniKer tlian the iron ranises of that aiçe liaye lieen tnic-ed for more tlian
WHl miles aeross the Arelia'an of Ontario and (jnehee. In extent ami tliii^k-

ness they are more important tlian thi- Huronian and not far hehiiid the
Keewatin. They are ecpnil in systematii- i]n|)ortanr.i> t eitlier of thèse twii

Rreat divisions of the Canadian Areha'an and shoiild lie niven eiimil raiik

in the elassifii.ation. Tins iloe» away witli the formidal.le clifBeulty Iiitlierto

met in aeeountiiiB for what seemi-d rontradietory relations of tlie Huronian
to the Laurentiaii and c.nuliles us to arrange a logieal System for tli- tanuled
«roups of roeks makiiiK up the Canadian .Vrelaean.

It shonlil pi-rha|is he explaineil tliat the Word Huronian i.s liere used
as équivalent to the "typieal" or "oriKinal" Huronian as nuippt'd hy I.ociam
and Mijiuay north of Lake Huron. It is not used as ineludiuK the Doré
eonulonierate, wliieli I.oci.ix deserihes as Huronian. I.ooax never earefully
sludied thi' Doré région, sinee in lus deseription lie oiiiitted more tlian lialf

the wi<lth of thc- eonRlcmierate;'' and he dici mit attcmpt to maj) it. .\s
tliis eouKlomerate is separateil from the roeks of the tyiiieal reuion l>y one
of the crc-alc-st révolutions known in geolojty. ineludiiiK the élévation and
:cfter\varcls the desiruetion of the Rreat l.aurentian nicmntaiii ranges, it is

iiianifestly unwise to confuse the two iiiider one nanie. Lcigan's lirief re-
.onnaissance work on l.ake Supericir niust not liincl geology for ail time tci

an incorrect classification of the Arelia'an.

(LASSinCAIMlX CIK rilK l'HK-CAMliai A \.

( >f the Ihree régions ealled Huronian in the lMi3 rejiort of the (leological

' Hep. Bur. Mines Oiitiirio, Vel. XXI,, Part 1, [in, Jlli-2>l
' Idoni, pip. Iti2-165.
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Surv.y nf Cmuulii, ciriiy c w.is i,m|i|>..(l hy I.,,„an mid Mi kkav, tlmt cm
" ""'' »'""'• "' '-"k'' Hurcm. Tiii.ir iiiap i,iHml,.s ,iU. tlii' uiljcining
bays (,f I,ukc Sn]»Tii.r Iml ,!,«.,< ricl i|uitc toucli l'ciint .Ma..mirisi. (o tlu. „„rtli.
W(.»l of I)at,Oi,.w,uia l)ay, wIktc cliarai-tcriatic (.rii|)tivi. and M'diinonlary
rock» of Ihc K|.«-,™a«ali ur. T.,ivard tli,. i.a..<l thi' liasal rorwIoniiTali.
of tlii' lypiial HuroTiiaii .xlcrid» oviT th|. Sudhnry série», us slunvii in former
paRc». In the niekel l)a»in of Sudiinry an important siTie» of sédiment»
rescmlile» in niany rc,»i«Tl» the Aniniikii. cjf TliundiT hav and i» prol.alily of
tlie same âge. tliouiili Dr. ( 'ollin.» liririk» tlii» i» niiprovi'ii ami wonld préfet
a loeal name. VVhilewater »eri,.». Xol far to tlie north of tl,e Sndl)iiry
siTle» there i.» an area of the K atin at .Moo»i' .Moniitain; ami a little way
to tiie »ontli there are roek» of tlie (Irenville »eri,.». (Iranites and uneissA
mapped l>y I.oiiA.v and later worker.» a» I.anrentian and penetrating the
Keewatin, (Iri'nvill,. and Sudl.ury séries, luit older tlian the Hnronian and
Keweenawai i K'k», occ'ur at vrrions iioints.

It will . sirai that the roKion north of Lake Hnroii. if e.xtended from
Point Mar, !....«. to Wanapitei, a distanee of aliont 21») miles, inehules area»
of every division of the l're-( 'amhrian rc^eoiînized in Canada, with the ex-
ception of tlie ConteliiehiiiK ami the HastiiiK» seri,.s. It not only atTord»
*''e "i"«t e plete set of l>re-( 'amlirian formation» kiioivn, Imt 'inehules
tho most authentie i'xa]npl|.s of the earliest ilivisioiL» reeoKiiized, the Huronian
and Laurentian, The renioii may pro|KTly lie looked upon as fnrnisliinR
tho stamlard for the elassiHcatioii of the Pre-( 'amlirian of Canada. It i»
eentrally placed ami sup]ilie» a conm^tini; lin!. Iietween the I're-( 'mnlirian
north and west of Lake SniHTior and the Poreniiine. Colialt and Qi.ehc-e
arcas to the nortlieast. as well as the (irc'nville ami HastiiiK» reKions to the
aoutheast.

The following sillidivisions hâve lieen dislinnuished in the région:

Keiveenawan I.Mamainse. .»;iidliliry niekel eruptive, ete,),

Animikie (Interior of nicki'l liasiii. Coi.lin»' WhitewatcT séries).
l'pper Huroniati.

Ixiwer Huronian.

Laurentian (In eruptive eontait with earlier séries).

Kudimry série».

Keewatin and (îrenville siTies.

If we seiiarate the Laurentian as eruptive through the earlier luit not
the later divisions, we hâve the following arrangement:



Post-Luuri'iitii

THl-: m[)bi:rv ^khik.s. ktc.

Kcwcciiawun.

liisciinlancf.

Aniniikii'.

hutnifilauce.

l'pptT Mun»tiiiui.

SiiKili (ttiivoriiiimr

Kowcr Hurniiiaii.

i (irt'iit itixcimlitiin-.

jSiidtmry séries.

Pre-I,aureiiliaii:
, Cnal ,IUiwilm,n.

i.liii-pr.il.al.ly e,|ual t., tiie Crenvill,. s.Ties

M.ether ,1,0 Kee«at„> ami Cre,,, série., are equival,.,,, i„ a»' is
..•.r a„, s,Me., ,l,ey hâve n,„ l.ee„ foun.l ,„„e,l,er. M,u.„„ a„,l Km„,„.

pu
,

.e (,re,u,ile ,n,„,ed,a,ely al,„ve ,l,e K,,.wa,in in ,.as,em ,),„ari„ wi,l,-
iiit slatiiiK thaï there is a hreak hetuwn tlieii,.'

Il «m he „f interes, t„ compare this oclunin ,.f for,„a,i„„, «ilh .h„se
v«rke,l ,„„ ,„ other parts „f the la„aclia,i shiehl. F„rtu„atelv a.lvatu.e
"Pic^s uf papiTs prosent«l t„ tho Co„gres.s liy I..^w,o.v f„r the reRi',,,, w,.st „f
l.ake ^,lp..r,„r ami l,y C.tit.v» f„r ,l,a, ,„»! „f I,ak,. S,t|„.ri„r are availahleami reeetit |ml,hea,„„i» l,y ^r,LLER „f the I!„r,.au „f Mim.s of 0„tari.,=' ar„ihy MoHLKï H „..s„x f„r the genc-ral refîi.m are als„ „f serviee =

1,1 the tahle Kiven l,el„w ColutanX,,. I is ,ak,.„ fr,„„ I..„vson's.4 Stan.hMs,,h /,„ „„ l-r,-C,„„„n„„ H,.ck. „f X„r,k A»„ria, (.idvanee e,liti„,,|- N,,
repre,e„ts ,1,0 ro«ults „f the work „f W.LLMorr „n,i ,1,., «-riter i„ tl„'.

-
,eh,p„,,te.. .ron reg,„„. tho tiante.s l,ei„K a,ljusto,l ,o the lator usase: .V„m e.>,l„„l,es th,. elass,f„.ation giv,.„ al„,ve in thi., paper; Xn ]y is e,„n„ile,ll'-n r,.p„rts „f ,he Rur,,.,, of Mines „f ,„„ari„; N„. y ,, ,.,„„ ,„JZ;l

1
1.1 «•«".N » .sun,n,ary n-port to Iho (VoloRioal Snrvev for 11111 (p 27S1

;'",',,,
l!v M,,"'

'^•""' ''''"",' ,"' " '""'' "' ""'""«"• A.l.li.,Kton an,l Fronl
I' i,a< hy JIiLLEK, K.viniiT and Uogehs, piihlished in l'irs

The n.asons for the arrangement shown in Xo. \u hâve 1 niven
:"
""'• ^'" ' '™'™' P^rt-^- "«-l'"'"'!! the Huronian an,l Laurontian. are

Uîuidr hook \„. 6. Cmurè» fieel. In,.. ,\II,. s™,i„„ (191:)1 n .M2Hoi). B„r. MiiiMOnCurio, Vol. XIX, IVl ' Icili
„'"'"''•'"•

' ionr. G,„l., Vol. XXI. p. :««, ,.„
" "
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uiitlii'iitir, liuvinu I

vW Tlii

fl.

HK l«.,.„ „,a|,|H,,l .,„,1 ,w„„,i |,j, ,.,„,^^. „„,, j,,„„,,. ,1^^,
rmrts „l,„v,. ,„„| l„,|„„- hav,. 1»,,, ,„|,|,,1 Uy ,M,v,,.|f ail,

rrKii)ii. The <-i)rri'liilii,ri iif \„
an iMi siiintiiftN of tirUi Work in

r tnur<>

I

h ;ir;!firT " "'"" "7 "'' " '^ ""• '"'-' " i"-

h
p;""" ""'- ».Hl il is i„ «..n„ral far !,...« ,nHa„u,r„i„

Iml M-n,,, wl,„.|, I,.w.,„.v puis al,„v.. il. My „„,, ,„„,;,„
^."a, „r„v,. l„ l„. yn„„„,.r ll,a„ li„. S..i,u. s„ri„, ,„.rl,a,„ ,.„„iv I,

liari. Ha-

liait- ri'-

«'H liiaii

llial il

ili aiîi'W I paal l.„,v,.r Hur,„„an. Tl„.s,. rn.ks an-, iKnv.-v.r. m, „,ii,. fr,„„

-. Ilul .au; .houl.l l„. ,,u,l„u,s ,„ ,,,rr,.lalinK 11...,,,. Thr
(J,„.|„.,. n.k. „fN .. \ an. jusf „,.r„s« lia- Ollawa fr,an lia. C.hall rr^àa, s„ ll,„| ,i„,ir ,.,

I" Ha. s,„,llM.a»l. is n,or,. clouLlfuI
''''"'""

Il will :„. a,„i,.,.,l ,|,al ail 11, „ » ,,,„„. „,„„i„. „^ „„,„;,„ .^^

Ik I „ K
'' "'"'""-«""i- i" i^Ptiv,. ,.,.„la,.| will, 11,,. , ,t

.
k.

,
ail. Ha. K,.,.wal,„-C,a,„.l,i,.l,i„K "r lia- K..,.wati„-(ir,.„;ill,. s,.ri,.«

,''"'• ""^;. '""''; '" " »l-<-. >l"'.v .iiff,.r i„ 11,,. „a„„.,s appli,.,, , , i,

r
,,

„l,l, r „f 11 ,. ,„„ „,„, „„r„,i„,,nK AlK„„mn a„,l I.„rrai„, „.,, tiv,.lvri, ounK,.r „f ,1„. iw„. a» ,1,. y,a„,K,.r Krani„.-„a.iss w„s „n. ,a. ,?, ,:

T :J "' ^"'""•'^ 'M»™."... in n„rll„.rn Ontari,, f,.,.l snr, l,a.

Zrt t:t!'T;!'
""

t'""'
-^^'^^ "'"">'"" - '—niian :

,
;:;

r il;., ,•

';';••"'""''">• '• '""-l<an>inK. Tl„. na„„. I.a„r..n,ian .l„,„l,i

< tr„ l,a., ,1 .l„a,l,l apply |„ ,1„, sn,all,.r ar,.,, „f „|,l,.r Kranil,.-Kn,.i.s
ni,,. ,lass,h<.al,„„ Bivon al.„ve n„ all,.n,pt l,a.« l„.,.n n,a,i,. l„ ,.„ ine

n, ni,,.,
,

f ,|,v »„„,s ami l„ ,.orr,.lat,. Il,e,n in 11, «•„„.,„ n.gi,,,,, Tw,,
. r.»l,nB plan» f, ,„,„., ^,„„„i„^^ „^„ |^^. „'^,|'V„^ ;'

" a, van,.,. ,.op.,.„ „f pap.,rs „.a,l la.furo ,1„. („,„,,,, ,„,„, ,,„,„, 'Cl,- "laily fr,„n Ihal „f il„ I„i„r„„,i„„al Cunnnii,,.,, „n Ih. Pr,.-(
",

U, il , f

" '""" K"Pn "1 < "liinin ill „n a furmpr paj(e



3IIK

"f tlii. imimt; ll,.mKl, ihv „„„„.,> ,,„|,|,,v,.,l ,.„• h, |,„rt ,mT,.r,.ne. .rnre ho »«.

. r n

•>" A"..,„k„. ,„ „,v ,.„|„„„, „ ,, ,„„,,„,,,^. „,„ ,,

Â, ,nW V
«l.il.'W„t,.r r,„.k, ur,. rruliv ,.,|„ivalon, ,o ll„. „-,..t,.rM

;'
n K J

'"""""" "' "" """ "'" " '" "-'"'I" ""• ^" !<"

«tri,
,

,1„. t,™, H„r,M,mn t„ tli. luul f„r„,ali„„» thui wm. h„ m,n,,l i„

.
.C ,l,„u„l, I ,„.A.v ,„„1 .M,,.„AV lu.>it„ti,„<ly p:„™l ™„„ r,„.k, „ i,|, ,|,nn

f. .Hi Kr,„„, „l n„.ks. ,1„. fin.. l'nM •„,„|,ri,.„ „„.k, , ,„„ | ,„„, ,„„„„,

Icir il c'IusMhoutiDii tlml ,sli„ulil ruit !« ric^nicrtcii

ku „ I, ,^ ,1,,. s,,,,,,. „,„„|,„r of ,„l,,iivisi„„s „,, ,|,at f„r„„.rlv „r .«,.,1 l,v tl„.^<"l"«.s.. ..I ,„|,„„l ,„r ,1„. 1....C,, ™„ „f „„. s„„„|,„..i„„ ,,,i„
"

lli.y m„y II,. |,la,v,l i„ |,arall,.| ,.„li„„„s as f„ll„«.:

Kf'W, awaii.

Alliliiiki,'.

( r|lli,T.
IIu

Sii,lh,irv.

K,','\vatiri.

J.aiirciifiaii.

I l,„VV,T.

Jotiiiai).

•fatiiliaiL

Kalcviai, IP'I"'
f L,nv,'

Botliuiari.

I-acloftiaii.

Katarclia'aii.

«'il ,',nK
*"'",'"'

n
'""' '''"'"'"" """ "•"«"'"«b- Placecl in ,l,a. p„si,i„a'.

l.ir .,|M,1 ll,at it w„ul,l 1». uinvi»,. tn pla,.,. t,H, nui,.h »(r,.», „„ ,1„. paralk.|i<ni

Hall. Coin. (l,.oliiKi,|ii,. ,1,. rinlaml \„
' 1,1 |i. 1.

l:i. l.Vi; iiiid ,V„. 'S.\, p. m.
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GooloBi,.,.! Surv,.y of Ca„„|„, otia.a. f„„,„|„.

Ijenlogically oxcopt «longT àuth n
" ^"""'^""'"•^ i' 'i'"- !<".>«•„

nickel, and „th.rorerD„». tZ T' ""' «""' ''•™' "'PI"-'.

on»onu,.ntly tho Se" "in. '"''™
«f

'i™» <h»t huve be.„ nmd..,

Pre-('an.bria„ «IJ^ha dtX d at"',"''' f'"'^'?''"'™ P«""- <o .1.^

i.av. played distincrpart™ tî, d,^ l"
"' ™ """" «"""«''^''"y '•''"t tl,..y

boenobtuinedalmostontrcly nZ. ul '

'^"i;''""''"""
^i^'W ''-

tl.o acoon,panving map and on. T "'"'" ^'""*' ""' """™'«' ""

fan.brian ha» evoh i L ï . "T™' ""'"-"''«tur,. of ,ho Pre-

-volution.
'

'""^ "'" '"™'""» •'"" !"'" bcn .ri.i.al i„ ,|,i,

...«. o, ano,h„. Ti:;™;:^srr 'brt:Lr:Tr :;-

I' :.vo bo,.n adoptcd in tbo na^t wl ^ '
."",'''""">• '""'""" Hassific-ation.s

-Kanc-ed in th hr o XnV Tl.r ^^ r"''"'^^^ "" "'^^- "'"""'""^

- H;ç_p^ca„,b.an .iSz -^^t'ii^'i^r^-tr;^:::™^^i:::;;
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lo I». „, l,i«hly ,|„.rialu,.,l ,„„| ..xaclin, th«t it, ,„bH..q„..„, „„. i„ .i,^I.H..k„.,„„r,.«,o„ -.,!„. T.,„i,ka,„i,>K-l „..„ „,„„„,„, ,,,„ „.,i.„„ ,.,,„„„.
.
f .Tmr, altlu.UK), H„. ,«„k. cla.„iflc«.i,m „.rv,., wll f„r th.- I,...t,.r !,„„,„

I.nki> SuixTiiir nuion.

of lli,. ln-( u,„l,ru>n m Imnskummu r.'num al.,,,,., hul tlii, r..,lri,.|i„u i. „,
de,».„,i,.„. u„o„ ,l„. ,li,or..,e„.« „f „,.. Ti,„i»ka ,„ r..«i„„ fr„m ,"..

V

Uwr.m-,. or I.ak.. SupcTiur r,-»!,,,,. ,!,„, i, ,,a, 1h...„ ,„.r.,s„ry ,„o„n|,a.
»....

.
» ,,.,,„rato «i,H.nc,. „f ail thr... ,„ far an tho pr„l,lern „f Fp...C„„,bVian

.nrr,.lat,on ,« co„co„,...l. Tl„. St. I.„,vr.„co r,„i„„ ha, nvv.T l.a.l Z 1 ic„„„n,m w,,l, ,l,e T„,,i,ka,„i„« „.«!„„ „,„, ,„„,. ,,, „„,„,,„, ,„ ,„ ^^ ,
;'

nu..,.u, ,, But Ih,. >l„c.„.„.„,.,s „f ,1„. Tnni-ka, « a„,| I.ak,. S„p,.ri"
.«.on, has no 1„.,.„ n.Kar.lcd in the pa,t. un.l r,„.k ola,,m,.a,ioM, l.av. p„.,Id

no
,

.„, at,.re ,n u„. ,„ ,1„. T,mi,ka.„i..„ région cannot 1». un,i..r,„»,i wi,l,„ul
l.r„.f r,.f,.r..n.. H. M„. snccvdin» paragruph, ,o ,1,. Lak.. Su,..ri,.r r,.Ki„„

lim.skaniini, r,.K,o,> i, ^.parafd fr,„„ |1„. Somh Shor, |,rovin,r of tl.cUk,. MMK.nor r,.K,„„ 1,,- an interval of Pala-o^oin .,.din„.„,s |:tl) ,„il,., widoTl„. .-ountry l,..t,v,.,.„ i, and tl.o Norll, Sl.or,. pr.,vinc,. is ,in,l,.rlain l,v Pn-
( a,.,l,r,an rook», but tl„.«. are »o imperf,.c.tly k.„nv„ and con^i^t »o iarK..lv
..f gran,.o-g„o,s,e, tl,a. a. yot tk-y i.nped., rati,, , ,l,a„ facilitai.. «,rr,.la.ion

bïted"
'"

" " "''""'
'" "''" """-" ''^^•'-t»->regi..n,«,,,U,gioally

.
.„7''.", ""' P"-';^"';"-!"» ola,sifi™ti<m ,or Nortl, A..,eri,.a wa, appliedm r„,„ka„,,n« „«,„„,y I.ooan- l„.tw«.n 1848 and 18ÔÔ. Acording to it'

ail (iH. I r,-(.ar,d,r,ar> forn.afons ^^n placed in two 8y,t,.,n,, I.aur.ntian
an, Huro,ua,. In th.. form.r won- pu, ,h,, punite-gnei,,.., ami such ,odi"
.. .. ta y fonuat.on» a, ,v..r,. kno«-n to 1... iavolvcd in the pu.issi,- ,.o„,plex-

.l,a, ,m.., only the f.renville para-gn..i«., and cry,t.5lin,. liu,e,ton; of
h,. M. I.awr..nc,. rcg.on. The Huroi.ian .-a.- n.a.l.. u, ™n,pris.. ail Pre-ta,u .,a„ *.d,menfs and a«ociated intrusir, . that unconfonnahly ovfrlay

tl.c Laun.nt.an l.„a,v expr«,ed the .a,„e view ev..„ n.or,- cl.arly i„ alaterpuhllcatlunMn wliid. he»ays:
'"'"

f™P "" l-.'l<;^' "uroM, ,ve hâve rohiputed to Ik- ahout 10,000 feetUuek; an, from ,t,s volume, i„ distin.t l,.,hologi,.al charae.er, i„ olearlymarked ,late po,t,.r,or to th.. Rueiss, a.ul it» ceonon.ic in.portanee a» a copper-bear,n, forn.a.u,,,, ,t appears ,o me t.. re„uire a ,li,,tinct appellation, aùd aM. a ate colour o„ ,he n.ap. Ind,...,!, the ie,v..s,i,a,io„ of Canadian Oeologyumld u, be couven,..utly oarr.ed on w.thout it. We hâve, i„ conséquenceBven to the séries the title of Hur.Mihin.
4u."ie,

•A di.stinc,ive name b,.ing «iv,.» t„- tl,i., portion of the Azoie rock,

,?th , "Tu"'' "• """'^' """ '" "" "'""='""» '">"'»" Tl.e only loclo„e ,hat would be anpropriate i„ Canada i, that d,.rived from the Laurentide

1 A'w/KM.^,- <;â>i'iut'i'if du r.ihildii

' Prw. Am, Aaaoc. Adv. Sdoiiii;, 1807, Ft. 2. pp. 44-17.
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rimw "f uiiliiili.. «Iiirli iirr n.riipiwil "l il. <t<"" \«^' H"' I.iihra.li.r.

\\i' liiivi lliiTi'l'ori' ili -imuilicl it ii> Ihi- Liiiirililiuli HTif»."

Il «ii« iihlH^I illi\itili.lr. »«iii|[ I" llu' -rnnty cxi-tinK kll"»l.il|<i' "f tlic

niiiiitry iiml l" u iinviiilinn iohnr>l">" llml uiiii-»i-« «iTr i.t wiliiiiilitiiry

"riiiiii. IhuI Mii>liiki~ .I1..11I1I havi' l..cii niiul.' in loialinn llii- liiii linin

I.uiiri'nlinli un.l Iliin.iiian. l.niiAN lii !( plan-ci in Ihi- llilriHiian nTtain

Kn-rn «clii.t lia n.irtii «linri' .pf I.akc llnn.ii iT' I..u «rciip) wliioh

arv ininiili'il l'V lla'Hhi'i^», lail «liii'li la- llaam'n !.. .m, cinl(irnial.l,v on it.

.Ml iiiiAVinaililla'HU nii«lak.TrBarilinKlla'-i'iliininl~ai'arSuillairy. N'iyir-

lla'lcs», LiiiiAv'. ri purts iif thaï tiiiir ninki' it ipiiti- l'Ii-ar lliiit lif wiigiiizn!

l'IsfwluT.' an initwirlant un iliirniily uliiivi' lia' mai»» ara! lonulit I" niaki'

tlii« thi' lamiiilary hvtwci.n Laiin-iitian iinil llur.niimi. <\nil lie lAiili'lilly

nminlaimd tlii» opinion, f. in lii» ri'ia.rt of l»Ci:). lir slill «.parutiHl hi» .Xnoii-

(l'r.-Calnhrian)inlotta.s, t«o(livi.ion«. Hc pla 1 in llii' l>ula«oii- the

Aliilnikii-unil Ki'witti'H un formation» wliiili wc laiw ri'gard a» l'ri-Cnnilirian,

luit it i« pc '•ci: li'ar lliut lii« Hnronian wa» undiTKtoial to ri'arh to

tla- haw nï il t iltrozolr.

Krom I,.,., .s» timv initil tui yi'Ur» agu thi' Tiniiskamum n-Kioii maiU'

slow prolinw in l'ri-Calnlirian sulaliyi-ion. Soino of thi» prourms inon-

oviT, «a» not in tliu direction lliut i» la-iliK takin to-ilay . For in«tiincc.. tlic

lirri'li sclii»t« wliii'h I VN crroneoilKly put in lia- Iluronian vurc cli..i-ovrml

to !.. uni-onformalily la'liratli it; lait, iiiutniil of i-xilialinn llain froni lia-

Hnronian tlay wiTi' callccl Lowcr Huronian. tlm» followinx I.hoas- l'viilcîilly

trroncou.i upplicution of lia' tiTOi Hnronian in»ti-ail of folloniiiK it« pr.-i.iff

définition. Durinn tliis .<aiMi. tiiiii. rapid procress wu9 heinB inadi' in tlif

Lake Sn|H-rior rfiiioli, liolli in Canada and «onlli .if I.ake Supcrior, «lare

i-norinonsly vaUmlili- iriai and c(ii)]»t ore di-posit» nere furnisliiiiB an imTiniw

to close Ki'oloKicul resi'iireli. Li.oA\s lerin» werf importod froin Tiniiska-

ininn nuion. lait were scMin foiind inailec[uati' for llic refinenients ol sneli

detailed work. Tliey «ère not rejected. howeytr, liut were liinited in liieiin-

iniî, nulaliyided and supplcmented witli nfw tenu», until a eoinplex nomen-

clature eventllaliy resulted.

Consequenlly when, in 1«U4, tlie International 'oinmittee on Prc-

Culnbrian Xomenelature re-intmdueed into ïiiniskaniilig ri'pon tlii» liiulily

Bpecialized dcvelopinent of I.uciav'» rlassitieulion. in an attenipt to lirlnR

ahout a uiiifonn Pre-( ainhrian cla.«sifieation for tla- l'nited Stale» and

Canada, diffieultiesarosi-. Tla- arrangement wus faithfillly oliseryed at ti^^t

hy lia- Reologists workiiiiï in Tiiniskaming région. For a few years

lollowing liKM tla- n(-w ti-rms, Keewatin, I.aurentian. etc., figured in tla-

literature, positively at first, tlien interrogatively, and of late yeiir.^ dilliin-

iahingly a» it becaine realizeil tlmt tlic use of tliesc ternis reciuired a greater

knowlcdgc ofgeoloiîical relations than was at liand. Tlie I-akc Supcrior

clas.siHcation, for sueli tlie unifomi elassificalion of tlic International

Coinmittcc was esscntially, was tiio rcfined for tlie iieeds "f tlie less explored

Timiskaniing région and did not well suit tlie geological conditions local

iii il. llence, less cxactins luC-al ndnies l.tgmi and contii-iii—to replace

tho.se of tlie uilifonn classification as tliis fault la-i-ame évident.



« iLAwirirATiiiN or iHi: i'Mi;-.mHKiiv h.kmitimv,, ,,, ||i:|

•|lif n|>iiii.,ii i„m ,.xi.l, „r,„,ni r„y .cII.iib,,!- in il.,. ( :,,,|,,ui,„l <„rM\
«Im «r.. l„l,.r.,l„| i„ l'n.-(„,Ml.ri„n ,.„rk. thaï ,i,.t,,„| „, ,„h„,|,l„w lu
HPI'I.V II"' lM«hly ,l..wl, ,1 ,H.nM.„Hulur,. „r I i,l„. S„|„.„„r r.»,,,,, ,„ ,|„.
,'"'""''» " "•«*"" »' -'"'"l'I -vlir. i,„l,, I,„tlv ,.,„! .,I.,„K .,„Ml,„
Irilr». .,Mr„,„,.|„|„rr ,„it.,l,l,. i„ ,h,. „r.™i„K i,.-.-.l. „l Tirhi.k„„MnB nui,,,,
«Mil n.,t j„ ,i,lv»ii..|. .,f B,,,l„i,i,„l f,„i.. A unil„ri,i r„,r,„„,.|„i,ir.. ..,1, I.
• -MM iii,t,l ll„T.. i> «,ni,. ,,|„alit., i„ „„r kii„«l„l«,. „! ,|„. v„ri„„. r, ui,.,,-
t" I- .•,.m.|,.l,,l. Tl,r ,-l,„.ih,.ali, tï,r.,i U.i,,» i, a r,-,ill .,1 ll,i. p,,!,,.,
It i„ l«.|i,.v,.,l t„ i%,,r.->. Il .„,,tial fa,.|. l|,al an- k>i„nn ut |,r,..,.hl al„,iil
*'"' " «"•"' '"»•'"> "f Tiii,i.kai„iMu r.ni„„. <in,l il i, |,„,„,1 ,|,„| „. ,„.„.
'"'" »"• '"'l"ir„l. il nia.v I vl,.„,|,,i. „,ti, |iii|,. „r „ rr,,li„n l„ ^iv,.
l'xpriwiim 1,1 ihiw ,lalii.

I. M. ni.

n.'i-h.r. nr. l'IoUlori'iic I'li'i-'.Ni-nr.

^iituriiui i\ MliiinO

( iiconJarmUy.

>iluriiiii iNiiiKiini).

I.KirHl Kniliili'
furoti/ormity.

civkr»

ClivilHdmhiiw
Kfwwn. .lyk.'".

iinufi fîninih'.
Nilti-finn»! itia-r.

\i|'i"iritt
,

SiKH.iiry nickd- horit.d,.
' '^

'"

lH;iriii(t

^ tniiitivi-.
1

Chclinslord Numl-
ïntrumi contact.

»t<in<'.

.\.,i„,;Li.,
<*""'"''> "la"--

Wliit.Miii.r M ri. !-.

iRiiit Lake coii-
j

HldlIHTtttP,
1

1 *<.itKli.n»'ruif. Coblllt HTir

l.orniiii -^Tir».

1 Li>cnl Un-
emifiirmilti.

t.a

Unconfurmily und emsin,

niiiian Kniiiiinid nnci.-s. I.(in..iii Kranilc.

Iiilrusnt cohlurt.
I Ai'itl itiiil hfuiii- iii>

I
ini-iv»'s

MiimniHii Coj.iirrClilT TimitikiiininB mt!.-*.,

I iirkosi'

McKiiimroywucki'

Vnr'-.fi.rmity i\i,d t

(ClifTfirkns...

It-i(.[iyriu-. . I

('«hait siTii'H.

firent '«cmijormity.

lliillicliilii. nninile
iiirru-iivt-^.

Intrit.ùvt cimlact

Suiihury sprics,

TiniHkiiiniiiK s^rie»,

h'ubrf writw.ctr.

r„n.../nr^U,j.

K''«w-(tiîi g,ttn

l're-

lluruniHti



404 W. H. CULLIN».

CoUiiim I of fliis tuldc is a st iti'incnt of tlu' IVM 'aiiibriun scqui-iii-e

found liy A. P. Colkman in Siulhury (iistrit-t.' The oUiest rocks in tlie arca

exumint'd l>y PrDfcssor Colkman arc the Rri-ynacke, arkose ami as^dciati'd

eruptivcs thut ronwtitutc tlic Sudliury séries. Thèse are foliletl eiosely an((

iritnide<l l>y liatholitlis «f granité-gneiss. lioth sédiments and Rneiss are

unc'onforinahly overiain by a younger, niucli less nietaniorpliosed contrlonier-

ate (Itunisay Lake eonuloineratc). ïliere is a tliird. still younger séries

(Trout Lake eonglonierate. Onapinn tutï, Onwatin slate and C'helnisford

sandstiine), renarded as Animikic. Imt wliieli is intrudeti and s» conipletely

isolated froni tlie ulder forniatioib* by tlie jçreat laccolîtliic body of norite

with wliii-h the ore depnsits iif tlu- district are associated that its relation tu

thèse fnrniatidiis eannuf hv certainly (U-tennined. The norite. toRetiier witli

tlie dykes and other intrusive Inxlies of diabase and granité, wliieli intrude

ail tlie aliove formations, arc rcuardcd as Kcwecnawan in âge.

A. K. HAiiL(t\v^ believes that. outsidethe area in wliich Culuman workcd.

the Sudbury séries is antt-dated l»y a schist eonii)lex of Lowor Huronian

(Keewatin) âge. There are alsn granitc pcbbles in the <'opi)er Clitï' arkose

that iinpiy the existence of a granité forniati(Pti older than that whicli invades

tlie Sudbury séries. Thèse two menibcrs hâve been added in eidunui I lo

(|)i,K.\lAN*s table.

Colunni 11 repn-;ents W. G. Millkh's hitest cla.s.sification^ of the Pre-

CainbrianinCobaltili.-itrict. A sdiisiosecoinplexiff voloanicsand suboniinate

sedinientar>- niatter eonstitutes the oldest group of rocks (Keewatin) in this

district. Infolded with the Keewatin is a conglonu'rate (Tiniiskaniiiig

séries). The Keewatin is invaded hy a granité bathoiith {Lorrain granité),

dyke.s froni w .ich aiso eut the Timiskaniing eonglouierate. l'pon a greatly

oroded surfaee (ff tlicsc older, greatly disturbed rocks lies a gently foldeti.

littic inetamorplm^cd séries of conglornerute. greywacke and quartzite

(Cobalt séries). The Cobalt séries is intruiîed by sills and dykes of quartz-

diabase (Nipissing diaba,se).

Tliesr districts are 70 miles apart. and until recently the séquences found

in theni could not bc eertaiidy c,»rrelatiMl. Hut the gap between tliem has

been umler investigation by the (ïeologieai Survey sinee liM}S and was finally

elosed last autumn. It was then found that the Uanisay I.ak(> eonglomerate

in .Sudbury district is e(juivalent to tlu- eonglomerate formation of tlie Cobalt

séries; aIso that the Nipissing (luartz-diabase grades in tliis int4'rval into a

quartz-norite rnucli like that found in Sudbury liistriet. The Nipissing

diabase and Sudbury norite may not be exaclly contemiMtrane. .ii^^, but

the gradation froni one to the olher suggests that they onj^inalid

by the same act of intrusion aiui are therefore of uearly the sanie

âge. It is possible now. with this information ut iiand. to correlat»- the

gcoiogieal columns of Sudbury and Cobalt districts and to obtain therefrom

i Rep. Bureau of Minée, Ontario, Vol. XIV, Pt III, 1905.

a Ano. Rep., G.S.C., Vol. XIV, Pt. H.

'Engin, and Min. Jour., lOlt.
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' Rtpt. Bureau ot Mine», Ontario, Vol. XX, Part II
Rept. Bureau ot Min™, Quelle, 1011.
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Tlie forinatioiis m rolurmi III «-un lie (çruuix'd, so an to cxprt's-s tlic lai^cr

gcoloRical rclationshipri nf Timi^kamiivtï n'ffinn, into two major divisums.

AU Ihr rocks licnratli tlie Cobalt séries are either greatly foldeil volcaiiies

ami .scdinientH or grcat iiitrusive bodies of granit e-gneisf*. They are ull

uotaltly crystalline and sliow in pronoimeed nianncr tlie effects of liotli contuet

atul dynamic tni>tainori))iiMUi conseciucnt to innuntain-l)uilding and liatholitliie

invasion. 'Die nanies en,-8talliiie baseiiient, hasenient eoniplex, etc., thathave

heeii applied descriptively to thèse roeks as a wliole, imlicate in sonie degree

liow eonspicuou» thèse eoinnioii eliaracteristies are. On tlie eontrary the

Cobalt séries and other rocks that rest uneonfonnably upon this crystalline

enniplex are moilern-looking, little inetaiiiorphosed sédiments and intrusives.

Tliey lie in gently foldetl attitudes, They are nowhere intruded by batlio-

lithic granite-gneiss, S() on the far side of the unconforniity at the base

of the Cobalt seiies i»atholithie invasion and mouiitain-building hâve stampctl

ail the rocks with conunon metannirphic characters while nu tlie near side

thore iw no ovidenee of batholithic invasion, little évidence of niountain-lmild-

ing (in Timiskaming région) and tlie rocks are cfirresiwndingly uiuni'ta-

niori>hosed.

As might he anticipated. the uiiconformity sejjarating two groups of

rocks so unlike is régional in extent and (jf profound chronological value.

At ail known points in the région the Coltalt séries rests upon a crystalline

rock surface as maturely eroded ami peneplain-like as the prissent sur-

face of the région. The full ehromilogical importance of the break is iterhaps

nio.-;t apparent near Sudbury, where Cobalt ctjnglomerate rests up<in tlie

upturned edges of the Sudbury séries and upon the gneiss tlmt intrudes the

Sudbury séries. In the interval betueen the dépositions of the Sudbury

séries and the Cobalt séries, the former wa-s aflfected by orogenic movement»^,

the granité batholiths were intruded and the mountains so formed were

reduced to a iH*nei)lain. Stmie conception of the time required for thèse

changes may be gaincd froni a etmsideration of the Kocky Mountain région,

wîiere seemingly analogous processes hâve l)een in progress since Jurassic

time at leiist and are still far from complète. There may l)o unconformities

in the erjstalline c(»nplex expiai to that at the bas-: of the Cobalt séries, but

none equal to it an- known in the Pre-( "ambrian above.

Tlie unconforniity at the base of the Cobalt séries i.s thus a eoiLspieuous

successional hiatus that séparâtes the IVe-Cambrian of Timiskaming région

into an oider division eharacterized l)y batholithic invasi<m and extrême

metamorphisni, and a younger division showing no such invasion rnd subordi-

nate metamorphism. Tliere are no nanies now for thèse two divisiom-*.

The cla.ssi fication of 1904 do<'s not recognize theiii. for, according to it. the

terni Hunmian would be applied to .«edimentary formations in Iwth of thèse

divisions. Logan recognizcd them in 1848 a% they are recogaized to-day and

ealled them Huronian and Laurentian. thougli. hampered by a seanty know-

ledge of the country and by a misleading conception of the nature of gneisses

and sehists, he did not always locate the plane of séparation eorrectly. lîut,

since Lckjan's tiiue. Huronian ami Laurentian hâve been given différent
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l'HK-CAMBUIAX COKliKI-ATION KKOM \
LAKK Sri'KHIOU STANDI'OIXT.

C K. I.KITH.

l'rufcsMir of (.W'oluiiy, l'nivcrsily t.f Wiwniihiji, l.S.A.

l'..|HTs ,.r,.si.„tr,l t„ Ihis < „„«„.»» an.l ,.|s,.ivl„.„. r,T,„tlv Iiav,. ,„„-
t:„md :, l„.«-,l,i,.nng varicly of suuRcstiuiis aii.l <„Mt,.nli.uis f„'r r,.vi»i„n „f"" "'•"'lutur.. and riassifinili,,,, „f il„. l-n-Carnhrian ,.f I.ako SuiKTior
""i < >.itarm. Wl,.-„ ,„» ,.„„,i,l,.rs 11,,. „atur,. „f l'n-C \m,].nm .„rr,.iati<,„ it,
cqivnilnin., ,i„l „l«... fussils, hut up.m lilla.logy, »^mm-v, ciiiulitiui.» „f
<lc|».situ,n, .M(la.ii„ri,I,isni. rciatioiis l„ i„lrusi,m,-in short on pliv-ical
con.hla.n» - anci vsp.riaily «1,,.,, ,„ic ,on»i,l,Ts l„„v |i,tl,. i« rcallv known
ala.ut pr„l,l,.n,s of s,,hrru-ntation, iniluniorphism aial MrafUm: >„ fumia-
'"''"""' rrcIatioM. il i» noi snrprWnK tl.al Ih.T.. ^I.ould U varions iclcas
"I lorrclalron, aiul ;lnit earlii-r classitii-ations should 1,,. niodiHid or n'iiiacwi
liv iicw onrs. The- varii^ty of suKKi'slions «liii-li liavi. l„rn offiTcd iiiav al
firsl tlioiiBld, Kiv,. (lie impression tliat llic snl.jcrt is in 11.,, slatc of liopcli'ss
|-onlusa,n. Uni analysis of tl„. sniiuistions in,ii,.al,.s tlial r,.al proRrcss is
lii'niK nnulc. l'Ia.ir vcry nun.l.<T an.l tli,. insist,-n,-,. «iti, nlii,-i, soi],,, of tl,|.n,
an- ur|i,.,l, ar,' in.li.'alions of 11,,, virility of 11,,, atta.'k on tl„. [irol.l,.!,, It is
tli|. pnrpos,. of Ihis pap,.r to ,lis,.nss fron, ll„. Lak,. Su,«.rior stan,lpoint .son,e
ol 11,,. ,>roiH,s,.,l (.l,aiiR,.s in cnrn.lation and nuni,.s, in the attenipt lo sinRl,.
ont if |,oss,l,l,. Il,,, ri-al a,lvan,.,.s fron, II,,. t,.nlalivi. suguestions.

ri,|. s,.v,.ral papi.rs will 1„. takcn np seriatim and tlii^n togothi.r.

A. C. I.a»s„n: a sta.vdard s,-ale f„h thk prk-cambhun kocks i.f sokth
AMEHICA; ISTEHXAIIONAL (iEULOlillAL CONllKESS, TORONTO, 1913.

Most of tl„. ,.o„t,.ntio„s of Ihis papcr ar,. not n,.w; tl,<.y hav,. l„.,.n urged
an.l ro„s„l,.r,.,l for many y,.ars. This n,.»- an,l ,.„,pl,ati,. pr,.8,.ntation of them
'y IJr. Lawson sr,.nis to rail for a ri.stat,.m,.nt of tl,i. position of th.. Lak,-
N,p,.nor Ki.oloK,»t» who hâve faile,! to adopt hi» suEgestioms. He cites the
Lake !,np,.rior r,.Rion a» a type Pn-Canibrian région «hioh shouhl «er>-e as
a slanilaril for Pre-Cambrian noinenrlature an,l ,.|as5ifieation, and proceds
to propose sueh a standar,l. ignorind, hy ilnpIi,.ation, the faet that a standanl
l.as alrea,ly l„.en estahlisi,,.,! in the fielil an,l »o w,.ll ,.onfirn,e,l hy the work of
so many ihm.rent geologists an,l inining explorations that most of it i, heyond
Ihe hypolhetieal stage, an,l mu.st he aeeept,.,! unies» ,lisprov,.d l,v equallv
-areful an,l intensive work. The .hange» are urge<l on the basi," of short
xannnations of one of the outlying Lake Superior area-s, the Rainv I,ake
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.Ihlrirt. wl.U-h ha, n..t h,rn nmpl»'.l i" «"•.>! .Irtail l'xn.p. aInnB .1,,. «ut.T',

,.,!» uml is nnt m-urlv ,.. wll kno«n u, ll..'Kr,.al .r.m mul (•"|.)»t .l.slrirts

v,.,.rs. Th,.v ur I l.as,<l ..n .n.y .u-» .vhI.'.u-o ,l..v,.U,,,.. 1 ,. th. I»,

knnwa parts ot th. I.ak,- Su,H-ri„r rv«i,..,.- h, fu.-t. th..y ,K, .."t tak. a,r„ui,t

„f rcsiilt» uf riTi'iit «ork iu tlu'sc urca,.

r„„lrhMi,„, K,.,.watin Kr,-,-„st„,a-» a,„l Kr,...„-..hi,ts. ur,K„m ly larK.ly

|,„«altu- fl,.ws.«ith,uh,„r ^h^.,ls nf intrrla.ni.mtcl „.,h,n,.t,t, sur. as .r.m

.™ ti„.. a„.l sh.t... hav.. h...... r,.«ar.l..,l as th.. has.; „f .!.. IT.-. a,„hr,,.,.

L.,-..ssi„„ „( th.. I.ak.. Sup,-ri.,r r..«i,..,. AsMa-iat.-.! w.tl. th.. K....«a,n. ,,, th..

Haiav I.ak,. .listri..t is a s..ri..s ..f ,„i..a.....,as aa.l h„rpl,l..n,ll.. sl,.t..s a...l s.-h sts,

s.,,,,..' „f umhiul.ted H..li.a....tary .,ri|<i„ a.ul sop.e ..f wh,,-!, ur.. s..h,st....

phas,.s „f th.. K..,.wati,. hasahs. ï„ ail ,.f th,.s,. s,-h,sts Dr I.a«s.,n «a ..

,a„„. („ut..hi..hh.K. H.. r..gar.ls th.. (•.,ut..l„..h,.,K ..s y,.,K l,......atl, ...

K....«ati„, a.«l th..r..f.,r.. >v....Ul Mv<«hm- <hv (•.,ut,.h,..h,.,K s,.r,..s as th.

l„w..st n».n.h.T .if th.. sta...lar.l I.ak.. Su,H.ri.,r s.,...-..ss,.)...

(•,msi.l.TinK th.. s„rli..ial ..atur.. ,.f th.. K,...«al,tt hivas uii.l th,.,r ki..,«n

i„...riatn,nati.„. with s,..lh„..„.s, th..,-.. is .... i,„pr,,hal,ihty ta, s..,ln,„.a.s

„,av s.m...wta.r,. !«• f.al.al Ih'I.»"' it. l'"l i" «l""' "' "" '"'' """ '•'""'" "

s„w.stion »as ...a,l.. maay y..ars a».,, it has ,a,t (.......1 wi.l.' a......pta...... a,„.,..)<

st.Kli.|.ts .if I.ak.. Sup..ri.ir «.-..hiKy t.)r th.' f.ill..wii.K r,.as.n.s:

(1) In a s..hist.,so ,..„..pl..x ..( r.i..ks staii.li.il! s.. ...'arly .... ..!«... .t .s

,|iffi,.„h t„ pri.v... in th.. ahs..,,.... ..t hasal ,..,nKl..n„.rat|.s. th.. s,.,|.a.n.... ..f

a,lia,.,..,t t....ls. Th.. fa,.t Ihat (.,ut..hi..hinK r....ks n> s.m.,. pa,-..s .hp nn.l..r

K.'"a,;n r.,..ks ..antu.t h ....pt,-. as .-.molusiv.. lH...ans,. ,n .„h,.r „la,.,.s

K..,.«atin r„..ks ..an h.. f.m,..l t., 1». .Uppi..« ""'''^/'''''•'';'''';'*,
"lp;:,,

n.anv parts of th.^ V..ri«ih..n .listri.t th..r.. ar,. Kr..,.t jas,H.r l...,ls .n .rIaM .. .1

r,ho K,...watin hasal.s. I,ut n.ainly al,„v.. th...n. n..nnf„r,nahly ah.,v..

!«,th is .> s..ri,.s .,f Hur.„.ian s,..lin„.nts in part lik.- th.. (•ont..h...h.n«. In

....rtain to..ahti..s .me .-..ukl arp... f..r th.' inf..ri„r p..siti..n "' ' "j
'"^i;;; ';

Hur.,nian .,n th.- satn.. kin.l ..f ..vi.h.,,.... ..s.-.! hy Or. 1.aws.,n n.
'; "

,.hi„^ prohletn, yct tlu. -,.al Wr.nilion so„u..n,.,. has h..,.n -''" '"^

l,v th.. n..,st <.ar..ful ati.l .l..taih.,l .nappine, .iv.'r wl.l.. ar..as. ..h.' k,..l l.M.un

ins an.l ..xph,rati.m ,h.v..U„,n,..nt. Vntil this w.,rk .s .l.,n,. .•..n.-h.sa.ns l,as..,l

.,„ sun,n...r «...onnaissan... trips within a li.pit..,! ar... .'an W '"^y'^"^'^.

(.)) \ \am- PTt ..f th.. s..rl..s «hi..!, I.AW».,N .,ng,nally ..lass,..\ as ( .„ t. h.-

,.hins n fa..t une of th.. larg..st ar..as he .h.s..rib...l as typ...al ( „u„.^....h,nK,

h. now a,l,nits is lat.r than an.l ,n,r.,„t..r,nal.ly up..n th.. K..,.w,.nn. H.-

,!lll'

"
th.. S,.in.. s.ri..s. This p,.rt „f th.- f.,ut..hi,.hin« h., says ,s ,„.......-

f.,r.nal,ly ab,.vo an,.th..r part ..t th.. ..riBinal (•..ut..hi..hin|f sera-s. tr„n. a

"lûod oonsùloration „f his fi..l.l «-..rk w<. are ,h,ul,tfnl wh...h..r he has s
.^

....lo.l in proving this un....nf.,r,nity. Fair ,.„ns„lerat...n .,f h. v^^<\.«'>^

, ea.1 to th.. c.on..h.si.m that this so-..alle,l nn...,nfornnty l.,.two..n ,«

parts .,f tho original C.m...hi<.hing is larg,.ly inferro.! an.t ,H-rhaps .nfl..enr...l

liv the desiro to provo surh a situatimi.
, , . i

•

(a) Otl." parts ..t th.. ..riginal C.a.l.hi.-hinR hav,. h-on f„-..ul to he n„.r,.l>
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M-l,i»t,«. |,l,„«,., „f ,|„. K,.,.,vatin hu^lt, and n,.l .s,,li,„„„|a^^ . ïl„.«,. |,„r,.

""Ihilal'"!!"""
""'" "" •'"""''''•'"« ^'"'•" -'••' P'T-s ar,. Iii.„l; ^,

14) Alt,.r .akin„ fr,„„ ,l„. („ut,.l,i,.|,i„« ,|„. „«-k. al,ov,. „„.,„i,„„.,l. i,I- .«l.tf ,1 „m- „„„.|,. ,f „„y, „f ,:„. ,„H,, i« |,f, ,„ ,„,„, ,,,,,„,,., ,,„,.
cl ( caitcliicliiim.

If it sl,n„l,l |,r„v,. Il,a( .h™. Isa ,v,i,l,n„n nf C.nwhMm.n s,,li„„,,l<
-.ually h,.„..a,|, ,,,.. K,,.watin „f Hainy Iak,.. i, rv,nai„s ,„ l„.pr„v,.,i ,!„„

i,

""; 7 j '""'•'"' "^'"""''"' "'"' """ "">• "" '"' '">
I

-'Hhna.nt, n, tla. K,,.«alni m tl„. \,.nnili„n an,l nllar ,li..tri,l» In tl,i« c.a,
.".M.,n, ,1„. fa,, shouM I,,. no„.,| ,|,a, „,.. ,i,i,.kn,.» „f ,1a. s,,-,.,!!,'" (

-I , .

''","f

"';''"""•-
'r,

'"" '''" 'I'"""" a,ul, in Ha. na,ur,.„f ,1a. .as,, «iil

ta. I.a,«,s„f ,,„.«.,„ „val .,. ,ha, ,h,. s,.ri,.s is a ,l,i,.k „n,.. In ,1a. ,.;,.n,"f s,„n,. „, ,1a. ( ,m„.l,i,.l,i„K M.,li„u.n,s l„,i„K ,„,„.,! ,„ l„. 1„,,„,„,|, ,|a. Kwa m „ ,h,s par,„.„lar l,„.ali,y, ,1a. n„,s, ,l,a, ,.an l„. sai,l is ,l,a, la-r,. ar,.
"

-f
;;""'""""''l.v !» .tl, a, l,.as, a par, „f,l„. K,.,.wa,in, wi.l vi-

.1. n,.,. ,l,a, ,la.y ar,. any«la.r,. n,.ar ,1a. I„„„an „f ,1a. K,.,.vva,in, „r ,l,a, ,l„.vnins,i,n„. any,lnnK ni„r,. ,l,an in,,.rlav,.r,-,l s,.,li,ni.n,«

,.l„,.|:"r l'?' rr"".'!'
"'"•''«'"'" "" '"-' "'"l <>"- < Mn„.l,i,.|,in„ s,.ri,.s is

<1"H1.\ r,.|a„.,l ,„ ,1a. k,...iva,in aiul in fa,., a part „1 ,l„. .,.ri,.« „ia.n la-
snKK,.^t,..l ,hat l,,„l, ,1a. K,.,.wa,in an,l V„uU-\n.-hmii W sul.„r,lina„.,l , , ..

K,.n,.ral„.rn,„n,arian Kr,an ,a,r s,an,l„„in,. if i, l„. f,„„„l ,la„ ,1a. ( •„„„.l,;.Inn» ,s ,.,.,, ly l„.l„w ,1„. par, „f ,h,. K,.,.,va,in f,„„al in liainy Iak,., K,.,.„-a,in
,- sntfa.a.n.ly g,.,„,ral ,„ ,n,.l,Kl,. 1„„1,. |f, as w,. s„s,k.,.,. ail ,1a. (•,a„,.l,i,.l,i„g
- I""";i t,. <: „n,,,„f„rna,hly al„,v,. ,1a. K,...wa,in, as 1.a,vs„x n„w a.l'n. !

, , '"m 'T " " """ '-^ "''" """" ••'™' <"' "•"""« •!" """ K'v-
wiitin tur thc huscincrif.

I.ak,. Sn,x.ri„r K,.„l„„is,s ar,. mlha.n y an,„ia.r ,.„nsi,l,.ra,i„n, an,l

,
',' '?

" "'""•"'' '" ""• \""' 'lis,ri,., a,al ils ,.as„.rn ,.x„.nsi,a, in„,On.ura,, ,„ ,,„ s,a„l,eas, „f ,1a. Hainy I,ak,. ,iis,ri,.,. „f a s,.ri,.s „f s ,n,., ,s
,l,.n,,a,s,ra„.,„,

,,. un,.,a,f„r,nal,ly „h„v,. ,1a. K,.,.«a,in, a,al s ,r in „,anv
,s|H.,,s ,„ ,1a. ( ,u,„.l,„.ln„K s,.,li„a.in, Tl,,. soqn,.n,.,. l,as 1,,.,.,, „r,n,.;i
7'""' 'I"".""""' "'"' '- '"•'"l'<' .V '-"vs,.v in ,1a. pap,.r „M,l,.r ,lis,.;,ssi,„,.
In r,.,.„n„a,ssan,.,. ,r,p« ,l,r,n,El, liainy Iak,., I.ak,. Sn,«.ri„r p.,.loKis,s s,.^.
.., s.nnlar s,.r„.s ly„,« i„ ,1„, .sa,,,,. „p„ar,.„, r,.|a,i„ns ,„ ,1,,. K,.,.,va,i„ „n,l ar,.nalnralK sl,„v ,„ a,.,.,.p, a ,.„nclnsi„n ,l,a, in .s„ sh„r, a ,lis,an,.,. ,1„. ,s,.,„a.,„.,.
.. ,»„ sn.nlar s,.r,,.s shnnl.i 1„. r,.v,.rs,.,l, Tl„.y ar,. ra,l„.r i,„.|in,.,| „, .akè
tla. gr<,un,l that ,1„. ,nnr,. in,,.n»iv,. Wrniilion s,n,ly in,li,.a,,.s ,1„. „r„l,.,l,|,.
^,.<|,a.n,.,. an,l ,l,a, ,h,. liainy Iak,. n,„ppin„ is ,n„r,. in ,1,,. na,nr,. „f a „.n,a-

T °I'l:"«"""""" "f tlx- situation, whi,!, ,nay ulli,nat,.|y hav,. t„ 1„. ,u,.,.r-

:,': ' !';,'" ";. "' .''""'«'• ''"«< "f '"" «tmnK a Lias la-ing ,.arri,.,l „v,.r frn.n
la. \.-rnnl„„, ,l,.s,r„.,. 1,„, ,!., ,i,„„,i„n ,„rt„i„|y „.„,,^„,, ^ ™,s,.rva,iy,. a,-^"<l.- m withhoUlmK ju,lwnont as ,„ ,|„. r,.al ,K.,i,ion of ,l,e l'„u„.l,i,.lii„g
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until .Irtuili.l «nrk lius l„Mi .l"...-. Ccrtainly, lin .vl,li.|..f lu..- thu» ur

l,,.,.li i>ri~cntr.l «hiili «oulil warnilit llic ililriKluitiiili <.t tlif tiTlu ( ..utclil-

rliiiiK iîiln u ^luiuliir,: l.ilkr Su,H.ri(ir clussifi.-atic.ii. tl.i- uint» o( «lil.l, li.ivr

1,11 l,,i-ii pniv.il hy «|»uli'.l U11.I ran'tu: w.ik.ni.'ul xiirvi'y-. «uppl.mintwl

l.y u liiw iimimnt nf uiuUrtîrouiul wiirk.

(,-,) Tli.'s.- turt» w,Ti' uU ,'.m.<i.lvn.l l.y "» iTiIrniutioni.l ( .......ultir

,„„„.,! „f n.prcs,.nl,itiv,. w„I..Kist. fn.ni th.- fnit,.,l St.K.- tt.ul («•la.ia,

„,„i ,l,i« ..itt,.f rrfu«'il tu u«'fpt tla.,.u,«'lu»i..n ,.f th.. it.f.Tu.r i,..»,tHm

„( tlir Coutrlii.liinK. Tli|. Cana.liw. mvmU'T» of II"' nmuintt irtmiilv

,,„ , l„. acrUM'cl lit al.v Lia» aitail.Kt Lawm.ss vivw». hayinn a.l.ipt..! tlam

nuire or le»» m Canailinn pulilicatUins ami thc n-Umm- t., Ihls .mninlttrc :.

riport a» a "triu.nl.l, c.f .lil.l.anacy fur thc «...il„Kist» wla, |.n.i>osnl il is a

«rak an«v,T lo tl,,. statrliuiits of fact a«r,.r.l t.. l.y tl..' .......nuit....

.U,l,.m,i,r l.A«s..N w.,.ll.l i..tr...l...r 11... «.".rai t.T.i, Al«..,iiai., ,..-

„„! iiat.. «ith l.a.ir.-.,tiai.. Inr tlic l.atl.i.litl.i.. a.>i.l intn.»H,a- lut,, tl... Mi.l.llf

aii.l l,„w,.r Hun.uiau s..ri..» ..f l.ak,' Superior. If tl.is !.. (U.u... a.,utl...r «...-

,n,l t..ru. »l,.,ul.l 1,.. intr...lu.....l t.. ......r th.. I.atl.„litl.i.. iutrusu.us lut., 1
...

Auiiuiki... au.l still ..tli.T» t., ...,v..r th.. »..v,.ral p..ri...ls ..t La...' lutru....... W.'

s,.,, n.. UI....1 at th.. pr,.»|.nt tiu... f.ir t!i.. ii,tri,(l.l..ti.m .,f s., .uany "..« «mm".

Tl xp,.ri,.u.... «itl. th.. I....U1 I,aur..utiau ha» 1....... ».. .nif..rtunat,. ui tliat

it ha» l.....n uiany ti.i...» api.li,..l with..ut »ufti|.i...lt ..vi.l..u..,. ..f ..»., that .,!.(.

i» -l.,w tu ..IT..r a.l.liti.,..al wa»t..-l.a»k..t» in Khi,.h t.. Ihru»- uilra»iv..». Ih..r.-

i« UU ,lifii..ultv at pn.»..nt «ith th.. u»,. ..f lucal nau...» f..r th.'».. .ntr,l»iv..».

lu (a..t it w.,ul.l ........ tliat th.. l..|!i..al ..ours.- f.ir th.. futur.., a» suBB,.»t...l l.y

Ski,kuu..lm, luav I,.. rather t.. ...it fn.ni th.. stau.lar.l ..l«»»ifi..at,..n th.. I..ru.

l.a,.r..utiaii. th.. ..uly tenu api.li...! t., intr.isiv,. ru..k», an.l t.. us.. n,..r..ly lu.al

liani..» fur intru»i.,n» int.. th.. ,liff..r..ut »,.ri,.». Hu«-,.v..r, tl„. Ltu, .aunutlau

ha» l.......n... »u iutr,.n..l....l in th.. literatur.. au.l th.T,. ar.. »., inauy larg.' ar...,»

f,.r «•lii..h th.. ti.rni I.aur..ntiau i» a ..inv..ui..ut ..u,., that pr..l.ttl)ly tl.l» luKual

cu.ir».. will n.it 1». f>ill.iw...l fur umuy y.'ar» to ..uiui..

lu pa»»iuK, it mav h.. nut<..l that »r. I-awm.n arg..,.» f.ir th.. r..»tri..|iun

„f th.. t|.ru, I,aur..ntian t., th.. aeLl iutrusi.m» in th.- pr..-Huruu.an .„iiipl(.x,

iiiiplying that thi» i» a ...w »uKK..»ti..u. Thi» r..»tri..tiun i» th.. .„,.. wha-h

for t»-,.nty-tiv,. v..ar» ur uu.r.. ha.» 1,™ ..»..cl by th.. I.ak.. hup.-r,.,r K...,lu|î.»ti.

an.l wl.i.."h «a..'urp..l .m th.. Int..rnati..nal Coin.nitt.... l.y th..».. R,'.. ..«.»!».

La«-»on's »uBKO»ti.,u i». then.fur... u.„ f.,r a ..hanp., Lut fur tho r..t..uta.ii

„f the pr,.«<.nt »l«n,lar.l u»aK.. of thi» t..rm in th.. I,ak,. S.,p,.r.ur r,.giun. 1...

Intornational ( u.nn.itt,... appr.,v,Ml thi» u»aR<., Lut «ith th.. ro»..rvatiuu that

fur pr<.»ent ,.x,H..li,.u,.y it v.:M l.c m...,.»»ary t.. u»,. th.. t..nu I.„ur,.nt,au lu

'

, l,rua.lc.r srn».., to iu,.lu.l,. ari.l intrusive» of several ap-», fur part» .jf ( aua.la

,h,.ro th.. tenu l.a.l alremiy la^en applie.! in thi» l.roail..r »..n»<. an.l wh..r.. it

«a» not vot |>u.«»ibU. t.. «'parat.. th.. p..rio.l» of panitic lutnision. trou. ..ur

»tau.lp..iut the r,.»trietion of the tern, i» hinhly .l..»iral.le to luake it cou-

torm tu the pr..»..nt Lake Superi.ir usage.

Epnrchmm I„lcn;,l.-n,' ,n..»t i,u,X)rtaut uf Or. Laww.n s eou en io .s

an.l the one whieh ha» heeu mu»t urp.ntly put f<.rth in the pa»t. ,» that the



Kr™t uiirurifumiilv iH'ncutli th.. Ani.niL: i- t.

imciunt ni II m l'iiiphaHiziiia it.-^ irnimrtjnw.. P ..L- <

muM]
,
li,,rart,.r, u,v uh,l,T »u»pici,m, tthv is it ilini ii, <„l.; (,

gri'al l'.|mrrli,|.„ri iiiti.rvur' ' '
'' '" ""

< ..,.,„„ ,ii„ri,,, „„i, ,i,iM,v „,ii,„ »„„„, „f „,: ; ,:
'

, ": "!""' '".'"

ir;::;:;:;::;;:::::;;;::-;:;;::-, •"•'";:-: .~;i:î

..a.ur,. „f ,l„. „r,.a, ,n„»s „f ,l„. Arùrniki,.,,J ™I' f ,v ,,r
'

;"''"""

tiim „f tlM s„„tl, .!„,„. |,„s I , .

"".'"."""'• "" ITinnpui ,l,.f„n,ia-

tii.' Ki,„rWi„.,in inl.Tval i» ,mt (1,,. s|„,.ta,.u|.ir „,: ,„ iK !
""'ri'.

.-al ,ii»,.„r,ia,.,,. „,„, is f,„„„i ,'„,
„';;:;;,'-'i-;:';.'

"""> ""«-"'i.' s,r,„..

"'"",""• '""-'"if^nnity is si,|,.r,,l f„r ||„. ,.„lir,. n™„n if I'DpariTif t lat it i« ni] ini.r.' nr ;, .
•• " '"''" "

-'... .na„.., n!;;^!;,,:; :,:','::;;;:: ;";:,:;:";
» ',"- '"^.'

H >.. an MT,,.». I, „,„„.,v |,„p„,„^ „,„, ,,,^ ,,^^,

the

:;;::;^;:r'o™ :;r:i:;;;:'z z:!'::^ :;

' "
"f

- --'-^
'"-'a rian»e,li„,,.„,»a„. 1, ,, ':'?''V'''''T'™'''"''"'''''^

;;%
a. ™,.„a„, a» ,,. .-inM'k:-^:-^

i!"' 1 1:'::.:;'^

'n -he ,„.,.„. :„,„ „r ,„.. Uk,. S,.,H.ri„r r,..i„n. „„„i,.„larly i„ the



M„„n..-tf. M.n".ni"..', 'ry-.Hl >"»' Ir l'-r „,ul <;.wl,i,. .li.lri.t,,

ll,r r.«k- ..11 tlii- l«" -"Il - "' '•"' "l"""l"""i<>' """^>"* ""» «"-'lll'"! N'"l-

..l,u.,n int.rv„l Mun.l luurly p..r»ll,.| n. attitucli., «i.h -in.tor niHuninr m,

«l„l, ,1. ,. «ruu|. huv lliinmial, ,.>|HTt. h i. .vv. ""1 "t ni i-rt.un «lui. par,,

"f ,.,.. Hiirnui,! k, „f ,1 u.l. sh„r,. „f ..„. I,.k,. an. .„ „ v .„rr, ,. .

„i,:, ,1„. ,„„ .livi,!..". "( lli. lluroiiiau norll, u( l.,ik,. Ilunni. Al«. Ilan

un. par,, ..f llir I-al"' ''"l"™"- f"'"" »'""' ""''"' ""' """"""" '" """

IJ,;. I,u, »l„.n , lia, ,u„ y... ,. pi-iLli >" -'"Uvali. ,la.„i, ..r ,.„.„rr..|,i,i.

,1 '.,„ »i,l, a„v ,.,„. i.f ,111. Iluniniali ,Uvi,io„H. To „,ak,. ,1„. pn.-Aii„iuk„. .t

,,n.-rpp,.r Ili.n.iiian pla,.,. tli.. pri,,..^-! l«-i, f"r ,li.. iliy.Hu,, ..1 il... l.aki.

linar'nr l'n.-Cainl.rian w„ul,l U-avr si.liini.,,,, "f "iLutlnil Hunmm,, a,,».,,

1,„ I, „l,uv,. a,al 1...1..» i, .1,1.1 «..ul.1 1... .1» i."li".ly iirl.ilrary a,i., ,,„pn.,-

,i,.„l,l,. pn......l„n. ,lia, «oiil.l ,i..l ..Mi"- «I- '"<' «'"'-l' " •""»' '''-'l'i.a,,,.,,

sh.ail.l ..xpn.,». ..11. .,( 11,.

V u ....nilhirv I., lli, ..|iiplia,i, .ai ,h.. ,iii,..a,l..riiilly al ,lii. La,, ol ,1..

Ahiiuikii.. l'r. I.A».-"N »..i,l.l ni", .liffiriiit «nii.p „a,ii.-, !.. ,li.. ,...11,11.111-

„i,„v.. aiui iii.i.iw. Tii..,.. 1...1.1W lu. «.."1.1 .>" ""'"";"" """• "'"'"
.V"";;-

kiai, 1.1 i.ll.i.r «..ni,, lliiniiiiali «.ml.l I... n.„n..|...l ,.. 11... pn.,i.ii, MlLU.'

,„„ll.„„,.r lliin.iiiali. wliilL AlK,.i,kui„ «..uM la. n.„r„.,... t" ,li.. pn.,..,i,

rp„..r lliin„,ia,i ..r Aliiiiiiki.. aii.l ,1„. K..w....iiawaii. Al«..iikiau an, llunni-

i„„ „..„l.l 1... ...,..nli„al,. ti.riii, ra,li..r llian llunaiia.i l».iiiK ,ill...nli.m,.. !..

\lu„iikiali Kvviiif Dr. I..^^vs.,^^ w.n. riulit al...,„ th.. ,l..iii„,a„t iiii|mrla,i....

',(
,1a. i„i,..aif.,r„ii,y, ,1a. r,.,..,i,i..ii ..f tla.,.. ,».. ,..",., i" -l".»- ."» -i-

«.,1,1.1 i„,n,.l„.... Br,.a, ifi„i.m i„t.i tla. lit..rat,in.. 1„ vl..w .if ,
il hut

,l,a, lii, i..,i,l..ii..i. „l-i «l"' ilii,"!"""- "' ""» i.„...Mir.iniiit.y ,, .1,11. .1 1.11 !>

„( ,.,a„pn.la.,i,i..„ l>y M," "f tla- f,...,, "f 11", 'li-""-' »^ " «lail,.. an.l .-p...-

iallv ..f lia. iliip..r,a„.... ..f .itla.r uimiiilorniili..,, ,li.. iiilni.l.l.n.ai .,t n..«

...rm, ha, ,u,tlii,i,l t.. sup,a,r, it. Tla.y «.ml.l (ail t.. ,.Mpn.,, Ih,. la..|, ""iv

,.x„r,.,„.,l hv Ih.. pn.,,.,,1 ,la„ifi,ata.,i. K.ir iii„aii..... 1,1 „,u„y ..r,.», "I

„„'livi.l...l l>n.-(a„iliria,i -..li.ii..,it, it «.."hl l- ";—">• '"'"' "•';'"

.. AI|io„ki,.„ m H„r,.,iiaii.- In ph,...', «h,"' 'l- -'I""""'." ''r;; "v'h;.!.
-

slainl.l ..ail pari .,f Ih.,,, Hnn.nian an.l ,i,a,ll...r par, ul.„t,..,,l llth.,hw<.aH>

,

s,r„,.„inilly. a,al in na.,a,n„rpl.i,ni. AlK.aïkian. I, «.ml.l 1... an arl,„rary

,Uyi,i,a, l,..,w....„ ,..ri.., ..f lik.. ..liara.t.r. rh..r.. «.mhl 1". .«"Hy t ». ,ii„i '

r,.a,.,ii f.ir ..,iii,! .ithi'r ..f th.. ..,h..r •«., plan,., ..1 n,„.,mf.,rn„,y h..,»,...,

I>r(.-Can,l.na,i ,...li,.i,.iit, a, a lai,i, Inr .livi,i..ii l.c.tw....ii Alj..,iik,an mal

Hiinmian.
, . , ,, , ,,„,,,

1„ ,h,. ..arli,.r .lavs .if I.ak,. Siip.ri..r niappniB, ,..v..ral p.„l.,K„t, II. .„Khl

i, .l,.,iral.l,. ,.. n.s,ri..t th.- t,.nii Iliinaiiai, t" tla. «..linanlary m'H.., Ia.|..w

,1... Aiiiiiiiki... lai, a, kna«l..,lK.. ..f th.' n.Biuii «i.!.',"-.!. .t api».i,n..l tlia, ,ii..h

<.U„ifi..a,inn W..11I.I 1... applii-iilil,' <" ""'.v " '"> '""'•'"' l""-' !'
""' "'!='""

oh,„. ,.. ,li.. hik.. .1.1 th.. n.irth ,lu,r... a,ul w.iul.l „.„ h.' pra..t„al,l.. a,iy»h..,.

away fn.iii th.- lak.- ,li..n., ,.ith,.r ncrth „r «iiltli, f.ir tlio n.ason ,ta„..l m pn

(.(..linK parapraph,. . . 1 ,

Kinphasi, .," th,' pr,.-Ani„.ikic. ,in,...nf..r„ii,y a., th.. prin,.l|,al l.aM, ..i

da.sifi..ati.m of tl.L l'n.-Can,liri,m ,..,li„„.n„ .,f l.»k.- Siip..r..,r n.Ki"" 1,
""

a li..« ,i,ugi.„i.m. S,v,ral CanH.lian i,.-..!..!!,-,,,.
fa,n,l,ar pr,n,.ipally w„l
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i,„,,.,,.,„|,,„,|.v l.v II»' ««"'lui" l"-<'l"l<""l """''

nulilislli'l "' 11"' -""" ''""' "-'''"•'•'"•"

.,.,.,itial t„.'l». Tli.'ir .u,T,.„i..M folluvv.:

'rlh'ir rillH'ltl-i<nl-,

,li„tt- Il n'iimrkiilil.' iinri'i'nu'iil

l)ikc>» iif iiplili-. iliiil.iw. vti-
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•n ...nlial ,li.t.T.nn. I.tw,,.,. this .,>1.1,. an.l .Im. of (..-uns
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rBi,-<*!i»llll\ . .iiHt:i.iii,i\ rmiu j lAm; »i ptMii.ii >ii\i>r.ii\i ir?

ur""iifiiriii;!> ..t tlii l'ri-Ciiiiiliriaii uikI .uhïi.i K<'<i''riil lurn-liilini I\ in
" •»' •'•nlulivi' lirii... iiiiplyiiiit lliiil riii»! i,( II,,' C.,!,,,!! ,„„| )•,. Uiii-
liiK «m.-, inuy !« Ii.uml ripr.'«'iili-il lu il hiiiiml lliiniiiiiin .ii.in.l. iiinl
llli'rcl.,rr iii.n U' .'ulli'.! Iliininiun. ïli,- u.«iKlinuiil ni lli.- (IniiviH i.. u
IKMtiim Ik'Ii.» iIi.' Huriiiiiun i. I>u»d un il, ri n.«i.iuli.iii uiih r<>< k ,. .

i|,.

!«»<'<! Kii'wuliii un,' aii,i u|>iii Ih,' ,'xi.t ,' ,.f liiii,'.|,,h,'> l„'ru'alli ll> i ,,l.jili

uiiil .Siill.ury nr.,u|w „t »,.,liiii,-iil.-, Mii.i.m ,„i.l K\ i» w,,rl „i il,,'

(in'nvilli-lliuliliK- iin'ii iii'iir Muil,,, . »|ii,'|i j, „| i n,,. (jf., ,i||,„i|i! |,>

.li'lirinin,' Ihi' ,trii,liir.' uh,l „',|ii,'ii< t ,hv I In'iivilli-. ,ik i. !.. ur ,i,it lli,'

niiii'hiM.m iluii ili,. dri'inill,' .,'ri,., i» nlulfil l.i » Kn'i'ii.lMii. i ,„„1
i, "vcrliiiii liy >M'iliiii,'iilH „f II,,. Iliirci'iiiii lyi»'. Tl„' (inimll,' .,.'„.. n- „
»l„il,' i.'. s,'|uirul,',l uri'iilly fr.,,,, il,,' lypi.'ul ll,ir,Mii,iii nn'k- ui.l i,., pi,,,,' ,„,.

Im'cii f,>iiitil ,vl„'r,' ,l,'tinit,'l> r urii^„l,l,' ly|i,' ,'x|i,„iir,'s ,i| |.,',|, .rc ,,, ju\ i-

|i,i-ili,,n. l'nlil «u.'li pl,i,',.. „r,' l„,ui,l II,,' «..iunnuiil „( 11,,' lin ,\,ll, l
-

,1

pr,'-l(,ir,iiiiiiii iKriiMl 1,1, i>l h,. r,'K,ir,l,'il ,1, l,.|iliili\','.

A. 1'. Cil.KM'tN: TllK »n>UI IIV .sKKIK- ,IM> I T» llKAIllMi ,,V IMIK-, («niiHN
, I.1»»IKI1MI,IN; I\TI:ii\\T[i,m|. iiK,,l.,l,i|, ai. ,,i\,,|ii:,.,. T,.|i,,\,,,. |!i|:l.

11,1,'k.. whii'l, 1,11,1 in |.|irli,'r vmrk In','ii ,'la>»,'il u,'M,'riillv 11- Miin,i,i,in ia
II,,' 'iiicll.iiry ,li»lri,l ar,' 1,11» ,livi,l,.cl iiiP, ,1 I.iu.t „.ri,., „( i|iiarlzil,', i,h,l

uraywaik,.». Iill,',l. i„,,r,. „r i ,,,'ia rpl„w.l and ii,lni,l,',l l,\ uraiiil,'.,

lyiuK iinc'.,nr„rii,al,ly U.|„« a llal-lvii,» , «kiin.Tal,' 1 lia„i.ay I.ak,.| «l,i,.|i

lia.» I.,.,.|, lra,.,.,l l,y CiLLiv.» iiil,. 11,,. I,a™l i'iMiKl,„i„'ral,' „( H,,' ( „l,all „.ri,'».

tn,.,.iif,irM,al,ly al„iv,. I„,lli ar,. Il,,, liltl,. iiala rpl„wil s,'iliiii,'„l. „r ||,|.

.<u,liiury l,a.,in (Wl,il,.wali.i' »,.ri,'.l. C.i.km.w ,.,,11» II,,. |„w,'r -,',i,'. i|„.
Siiillairy »,'ri,'... El,' r,'»lri,-l» II,,' II,in„iiaii l,i II,,. Uainsav l.aki. ,'..hKli,„„.r-
at,'. Tli,. upiHT .,'ri,., I„. l'all» Aniiaiki,.. Th,. xraliil,. an.'l «mi',.,', i„i,i,,«iv,.

11,1,1 11,,, .-iialliury ..iri,'». I»>| ,,|,|,', ihaii H,,- ll>ir,„iial, ..r ( „l,all -iri,.,. ar,.
i-aiic'cl I.aur,'nliai,, „ii 11,,. Kr,i,i„,l llmt i„lr,l-ivi'» „f ll,i, ivj i,|il„|,. i|,c
«'''"'' I"'" "' "I"" lia> 1 „ ,'alli',l l.aur,'„liai, in II,,' pa,|' a„,l llial Branil,'»
ami uai'i»-»'» ui,|...nfi,rihal.ly Ih'Ichv aii,l ,il,l,'r ll,an llu' Siullmry s,.ri,.. an-
il, Mi.'li lii„i|,',| ani„iiiil> ll,al II,,. ri.slri,.li,in ,ir II,,. l,'r„, Laiiniiliai, p, ll„.|n
w,ml,l Ik. a lU'patiir,' friim pa»l pr.,c',.,lijr,.. Tl„' Siall.iiry siri,'» i, ri'nar.l.'il
a.» laliT thaii 11,,- K,','«atili „i, II,,' a»«m„pli,in lliat 11,,' r.lali.i,,» ar,. Il,,' »a„,c
a» in 11,,. Mi,.|iipi|.|,| |istri|.|, vvli,.r,. II,,. Dur,'- ,iii,Kl,ii„,'ral,.. ,>r 11,,, siipp,,,,.,!

l'cpiivali-nt iif II,,' Siiillmry siTii's. r,'>l» ,ini'„nfi,rM,al>ly \l|Hm 11,,' Ki.,.\valin.
rii,. .-up|K,si.|| (lri.„vill,. ru,.ks an,l II,,- .-inilliury »|.n,., ,„.|.,ir williiii a mil,, iif

>a,.|i iithiT ni.ar H„i„fi,ril. H„ll, hav,. I n inv„lvi..i in tl,i. s„-,.alli'.l l.auri'n-

sup: ,'.l Crnivill,' nii'ks
I uphcaval. Il is |),,s>il,li> ihat II,,'

a [wrlicin iif 11,,' Suillairy «'ri,.,. s,i„k I,. itn-ali.r ,l,.pll, in II,,, inva.linn l.auri'li-
lian iimmnu. lail llu'v ar,. ri.Kar,l,'il as pnilialily .,|i||.r than II,,- Sii.lhnry fer-

CoLKMAN aKr,.,.s witl, Cdllin» in 1- .pu: sizinK 'i,,' lir,'ak ali,)v,' tl,e
Siulhiiry «rii's an,i in .-allinK tl„. .1,,.!'.,: y M.r,., pn-lluriiniiui. H,' liiffi'rfl

l'cmi CiiLUN» in mit ini'lmling in llu' Hiiriiniai. tl„. u|i|».r s,.rii'». ,'alliiiK lliat

.«*??!
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A„inùkù.. Th,. .U..rhni„„,i,m „. Aninuk,. .r,„„ H, i.n l,as als n

inmi*' l»y Lawson.

,„„„„„ „,,. S,„n.„r>-. '"
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tliisc riirks niay lu' laml formulionr-, llii;v caniiiil lu- ixac-tly ((irrclatcil witli

tlii- aiiucou» ili-p<i»its of Û\i< Midilli. ami I.(iw<t Hiircmian Ici (lie mmtli. ïlii'

iliponitiuii cif laiiil M'ilimrnts may «l'Il liavc lii'piii larliir tliali tliat ipf thc
aiiueuii!' (IcpoHits or it may hav( nliuiicil latrr."

(iKNKKAL DISC ISMdX.

Tlic iiiaiii fi'atiiri' lliat is coriiinon tu tlir if thc prciTiiiriK iiapiT» is

ctiiiilia^is un tlif l'xistciicr of a (in-at plane of iinronforinity in parts of On-
tario and tlir I.akc Suiicrior rt'KÎoli. sc])aratiiiK an uiipcr srrirs of \ rta-
niorpliosiil and iittlc folili'd siilinicnts froni a ili-cply iTodi'd liascrncnt of
hiulily foldid and ini'taniorpl.osed scdimciits intrndi'd liy Kraniti' hatliolitlis,

and llic assuniption. spiTifii-ally statcd or iniplii'd. that tliis nnconforniity
is tlic saine in afie in widely si'iiarated districts.

Witli tliis essential id("a as a hasis. jîeiieral ternis are iised for eorrelation
on wliieli tlie varions writers sliow little aiîreeinent. <'iii.kma\ restriet- tlie

Himmiaii to Ihe lower of two séries aliovi' tlie nneonforinity in tlie Sndliiiry

distriet. iisiiiK Aniinikie for tlie ii|i|iir. ('ciu.ixs and \Vn,sox are ini'lined

to restriet tlie terni Huronian to tlii' séries alnive tliis nneonforinity. WlLsii.v

«runes that tliis iini'onforinity really «oes heneatli tlie Hnronian of tlie soutli
.siili' ol l,ake SiipiTior. I.a\vson. on tl tlier lianil, earries it oiily lienealli

the Aiiiniikie. He wonid use tlie terni .Mijonkian for the roeks aliove tliis

iiiieonforinity und tlie terni Hnroiiian for post-Kc>ewatin sédiments lielow

lliis iineonforinity. Miulkh und Kmoiit adiiere rallier elosely to loeal

ternis, tlioiiitli they siiuuest eorrelaticai of sédiments liotli uiove and IkIow
tliis pluni with "Hnronian" sédiments of the oriuinal Hnronian distriet.

It is assunied that tliere is only une plane of nneoiiformity of tliis sort,

whieh is very «ide-spread. Ciillins lias traeed an aitual areal ninneetion
of tliis nnconformity lietween the Coladt and Siidhnry lUstriets. and litlai-

loRieal und structural siniilarities pri.liulily warrant its extension to certain

owtlyinK areas in I )iiturio and linel Tliis is u definite und salisfactory step
in advunce. Thaï tliis plani is the saiiii> as that lieneath the Hnronian
sédiments of the oriifinal Hnronian district iir that lieneath tlie Aniinikie
of the north shore of I.ake Sujierior, or that lieneath the eiitire Hnronian
«eries of the south side of I.ake Sii|ierior, is an assuniption iiot liused on areal
(iinni'ction. Iiiit projeeti'd liecausi' of certain criide siniilarities aeross wiile

areal içaps. So far as the I,ake Siiperior région is concerned, there is no
warrant for the use of tliis jilane as the main basis of classification. One
lias only to recall the short distance of :il) miles helwccn the .\Iesalii and
Ciiyuna districts, in wliich tliis phii 1 nneonforinity liccoiiies liltei! and
folded liy reason of liathiilithie intrusions iiito the séries aliove tins |ilanc
Ihe ii|,|ier lieds heinu fully as inueli metamoriiliosed. in soiiii' places more
iiietamorphosed, tlian the lied.s liehiw. Also tliroiiKliout the southern central
liortion of the I.ake Superior reKioii, inclndin)! the lioiieliic. Marquette,
MenoniiiKT, Crystul Falls and Iron Hiver district» and northern Wisconsin,
tiie simple and conspicuoiis éléments of this nneoiiformity are oliseureil liy
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tohling uiul lalcT Iratliolithic intrur.i.ms. In thi» part «f thi' ri'niim tluTe i»

nnothiT un,-.mtnriiiitv withil. 11... Hunmimi se.lil.H.nts. of «lual magnitude

so far a» anvc.nf can tiOl. In tl.is part i.f th.. n-giiin al»o. tlii-sc unciilitorraitie»

arc n„t ini'.r<. signifii-unt than tlu' uncinfonnity U^twc™ th,. K,-»r.-nawan

ami Hiircnian. Ail arc „v(.r»ha.l,i>vccl l.v tlii' ïri'at l.laiw at Ih,. Ikw nf tlio

Algdnkian. Thi«- lii'ing tlie fai-ts. auyoru' urginK Ihat thc pri'-Ainnnkii' un-

r„nfc.rmitv of iW tv|.e ol.smvcl on tlic north siil,. of I.ake Supcrior is tlie

EparchiPan intcrval. whicli slioul.l U- us..,l a» a niain l)a»i.s of <.|a»»lfirat.on

fi]r tlii' I.akc SuiM-rior rogion, virtually ignores su.-h faets.

If it i» impossible to use sueli an uneonformity as tlie mani hasis for

elassiKeation ami corrélation Lelween near-lying ilistric'ts «itliin tl.e I.ake

SuiM'ri.ir région, it is el.'ar that any attenipt to exteml it m-ross greater un-

known areas to tlie original Huronian an.l Su.ll)ur>- .listriets is only a guess

affonling a verv doulitful l.asis for .orrelalion. The ilistailces are nmeli

large than thosl' m I.ake Su|«-rior ilisiriet in whieh remarkalile elianges n.

this plane are kn.>wn. Considi'riuK ll>e eomph'te ehamte m the asin-et of

the "Epareluean" une.mformity «ithin short .lislara-es in tiie I.ake Su|HTlor

région whieh lias lH.en proxed again ami again l.y ,letaile,l study. il si-eins

désirable in the présent state of knowledge that the us<. of sueli a plane for

purpose of corrélation in Ontario should be tentatiye. It is entirely cou-

ceival.le ami probable that soine of thc- higlily folded ami nietamorpliose.1

seiliments in one area mav lurn ont to be e,,uivalc.nt to the httle [olded and

m'arlv flat-lving sédiments in unotlier. Ihc- differem^e iH.ing due to batliolithic

intrusions, 'considering the wide-sprea.l distribution of ball.ol.tliic intrus-

ions of at least tliree great lieriods in llie Pre-Cambrian. miw deHnltely re-

eogniy.ed. it «oiild iiideed be surprising if tl.is situation should not !»• fonml

in maiiv parts of ( Intario. ami s.> far as it is found, the use of an unconlorimty

rendered con-picuous by batliolithic intrusions in the lower séries is not

eonelusive as a basis of elassifleation ami geni'ral corrélation.

ICnipha^is on litliology alone as a basis for corrélation is now rcgunled

by ail as dangerous. Tlie eiiiphasis in tlie païK'rs above referred to is not

only on litholngv but on structural and ni.'tamor|.hic eharactcristics and

relations t.i intrusions. Tlie basis lias bcMi broadem-d. but it is .still not

fiital. ....
\Ve eonclude. Iheii. that in ead, of the l're-Cainbr.an illstricts above

referred to. thc gênerai .scplcnce and s.ructure are fairly wcll agr 1
to and

•!iere is littlc opportunitv for ilispute as long as local naines are nscd. .\

probable exception to this is the assignnu'nt of tlie CoutehlchniB to a iKisitam

lx.|o«- thc K,.e«atin of Haiiiy lake. In the I.ake Sui«Tior région it lias I i,

possible «ith fasonable ,-crtainty. to group thc varions formations aii.l

séries into gênerai divisions for tlie région as a wliole. Witliin tlie I.ake

SuiH^rior région corrélation still présents iiiany problems. but as a wliole il

bas beeii substantiallv chceked by thc work of so many men and organisa-

tions, through so nianv v.'ars. that il is |.asl the l,y|.otlietlcal stage. < orre-

lation of certain ( )ntario distri.-ls whieh are not far se|.arated has also rewhcl

a «mnd basis. When thc attenipt is ruade t irrelate the l,akc ^upcrlor
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f<.rn,ali„n.. with th„s,. „f ,l„. svv.ral (.i,.,,ri„ ,li»,ri,.,», or ll.os,. of «i,l,.|y
«paraK.,1 ,l„trH.t» m Ontario, suri, comlalions in tl„. prvscnt «tal,. of kno»'
IMIKC lnu.«t 1». rcuarilcil a» larKi^lv pri^liiiiinarv and ti'iital
.ml suffiHvnt l„ warrant siv.cpinB .l.anws in K,.„,.ral no ndatur,. n, anv
.iHtrirt. 1 l„.r,. ,,.H.„,.s to l„. a t,.n,l,.,„..v ,o plar,- loo inurh ,.on(i,|,.,„.,. in ,1,;.
nmintcnan,-,. of tl„. un,fo,„,it.v of a ,,la,„. of „n,-onfor,nilv aiul tl„. „s.«„in„-
tion tliat plan,.» of tliis ty|H. foun.l in .iiffrrvnt imrls of lli,. san„. ni-ion L
n..«.s»arily on,. „„,| „„. sa,,.,, plan,.. .\s a «vorkinR l,v,H,th,..is for ,>,.'ur-
l.vinK ar,.as. ,t is ,.xtr,.n„.|y „M.f„l. «h,.,, ,l,is assn.nption of nnifor„,itv
of sncli a plan,., fourni in ,.,.rtain ar,.as of ( Intario. is ,.arri<.,l ov,.r to tl„. I ;ù
J.,l|,,.nor r,.K.on, it rnn, .s,|i,ar,.|y aiiainst a vast l:,„lv of as,.,.rtain,.,| f„','.,s
It furmsli,.s an insuf}i,.ii.nt l.asis or warrant for anv linisti.
liivision or ,.orr,.|ation of tii|. I.ak,. .-;iip,.ri..r na-l,

lirown liy a |,ro,.(.ss of i.vohition ilurinR niany y
tli,. ar,.a. How,.v,.r it niay fit ,.|,,.wl„.r,., it ^-i^tainlv ,.xpr,.,s«,.s tli,. f.„.ts
..s...,.nt,a l.y for tl„. I.ak,. S„,„.rior HKion. If i, 1„. ,iis,.ar,l ,r s,.riouslv
.n,Ki,fi,.,l ,t will 1„. as a r,.s„lt of M,„li,.s ,.f ,l„. I.ak,- Sup,.rior r,.„io„ it.s,.|f,
lnf,ri.ni.|.s ilrawn froni , listant ar,.as niav l,i. li,l|ifi,|

in tli,.m.s,.|v,.s ,l,'|.isiv,..

r,.visio,i of tii,.

Tl.is ,.iassiti,.ation lias

,if laliori,i„s stllcly of

aiiil \v,.|,.om,., 1,1,1 ,„,,

i)is( rssio.N srii i.|.;s sinon isions, i.\ (ohhpi \
TIO.V KT I..\ rKinil.\(»l.(;(;iK 1)1 l'li|.;-( AMltlUK.V
A. C. LAHE ill,.st„„i: („i.i.,.ss- ,„ r 1,-,. ,.,„,,iv,l i I„ , ,- .i

;.f .1,,. .,.r„,s ii„r„„i„„ .„„i i,»„r,.,„i„„ l,s ',iiii. I,,,!
"

,
', <;;':," ;

"",'"';"":'

l>..|»..en IN») „li,l 1S7II, lir.l-..|,i,.. n,.,,!,,»!-,, |,k,. („,„;,„ ,,

'

,
'" ""' ''''

i.K.,„K- and p,„,..:,.,ï f„ii„„„i ,i„,"„s„,';,„r t't i,l,",«i,:„„ .
,," '", ';•'''""'"•;.--'";.«;.'

Pri.-(.',„iil>r,i.n (Vomilurù,!,,., iir K.iziiii.j ;,„,, | ,,iir,,|„i,|„ ,,.„, i,
" ""~ •""! ,l"«l,cl il„,

..f lin.rary lasi,. «.IimIut t|,i, wi-ll-li»,! ,„„„,,. ,;,k,,„ „„'|,,
',i,,,

.„,.',"!"','!,
i

'" " 'I'"'-"""

;r^;;!r"'
'- •-- «' -' -"' '- "- 1':.
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l'„-C«„,bri«„. On llu. ......ir^rj- lu- l.«.l |.rinl.J il i" fuU alul di»u««.d il (rci'ly. |K.iiilii.|l

„ul il» d.-f.-.l». Tlu. .-Imim.-. «". ur«.-a ii.il un llu- lia.i« ot «liort oxamumnoi» "t Ihe

U.iiiiv Uikc .iislricl . »illi il.l.iil.il iiuiliinin oiil.v aloii» ihr »»UT « «Igc, but afl" « i-iusliil

c-may ,.f 11,,. ,li»lri,-l „,„l ..,ai.|.i.,K .," ., li,'l,l ""^ "I « ,limrl.T-m, ,- w Ihn m,l,, ,molv,„g

ùmn^L lrav,.r«.,, „,id „Ii,t u r,-vi,-« „t ll„- l,i™„lu„. „t H,.; Uk,- Sa,H.r„,r l„.«l.«y, lu

IS, abu„d„nt r,-t,.r,.i„T wa« maJ,' i„ lii» m*-'. Imrlicl.rl)- l„ ll„; lal,-»l «uiç.|>k.„i

Hiv,-„ il, MoniHîTiilil, 1.11 "' 11"' L-
r'- ^vyl'l»!'»' \',"''y\',

"'

„f 11 poniim of llaiiiy Iakc ,

'

fxliil>it,.<l il t(i'iiioR,,-al map

,„ ,1 p„r,l,m o, .m,,,, .a»,- „,. .. iaii- ut l,alF a IniU' I..' inrl, sl,owi„ml,.' ,-yi.Yl,iT t.,r

l,i, i.^iTi.nlali,.,, ,.t 11..' Ar,l„™„ K,-ol.,|<y ,.( ,l,al ,li«lri,'l, aii,l »l«l"l Ijiat » :'
a,l<^l «"rk

;; i"ul,d ,„b.ia„iia„Hi >i„. ,.vi,i,.„,T .,.1 t..,n, i„ hi. r,.,»„i „r »»7. "•;;;''";;
'i;'"'

il.,t il,r ,vid,™r a» lu lia- r,-,d,lv and slralimapl,,.' iH,»ii,.m ni 11,,- Co„t,lm'liin|! »aa

',,.„ 1«,1 lh„ il «a» tr„i-, lliat il l,a,l li.v.T l„.,„ ,.xal„i„,J by hi. ,ritii'« ,„ II,,' .,K..,ll,-i„l

s,ri ,..„., aiidlbai il iiaisl !). r,»„m.i«iKl «licllirr il b,' ,„»• ,.r ..Id.

'

\Ir 1.>»>...N »aid thaï lia- r.Ml r,.a«„, („r lia' .l.-nial ..I lia- ,-si«fn,;,' «I "' C"U1,- ,ah-

i„a bil.iw th.' KiH.walili »,ai lia- l»HHliarly .li.K„iali,- il.Hirin,', pr,.ll,ul«al,il by 11»' l .-.

,',l„Ki,al ,s„,y« , liait uo H,<l,mf,,ls ,.-,„rr,.l „. lia- Ar.l,a-u,, Ihal ,1 wa» wliolly
,JJ.a-ou,,

ilatriia- laU ia r,',-,-i,l y,-ar« b,,-,, abaialaïa.l a. ual.'aabU-. 1 la .T ,1» i,.ll,a-,av,

I ,ïa, Hr»t .l.'iiii^l llial Ha- t'..i,l.l,i.l„li« i",k> «,,. i„,-la„i.>rpli.i»,,l .dil„.a,l».
l'hi

howrViT. Il «as nrni Mi'iiaii iiuK '" ^ - - 111.,;
.,i„l „il „„„llv, «1,™ lla'ir scdiiiaiilary Hialail.T i.aild la, l.iim" „• ,l..„bl,..l, ,1 «a»

a,„.ri,.,l ll.al ll,.\ m;,- ,d«,i,. lia- Iv'.'.alii,, allIi.iuKl, U,.. ,!,•„ ,.«,.1» wl,.. iiiad.' tl„» a~'i-

,i VIT i...k II», iniabi,. lu .-xaniia.- ...li.iii. al lli^ar « l'a».,*. a„ii ll,.T llay, «1„ I,

wir.' tiisinlad il, tlf ri-iairl ,if 1^^7 as prnvii,» II,.' si,p,.rp,i«lla,a of Ih,. K(.,.wal,l, „tKJ,i lli..

.irili

('>ill,.|,i<'hit,U.

d,.,.„.;i„i: II,

M,. l.nT'ii' hVsai.ï ha.i'a.TvaVa.^'w^v.ral t.,r,„al n.asuas l..r tb.. lam-

1,,. slriliBraplii,. l».siliua "( ib,. (..«Ili.bi.billli;, bill lia-.,, a..,,. la,l »urll,

1 1,,.. ,i,i,-hiill..,m..d a,id |M>siliv,. tlvld t.vidi'ia',. ,.as,ly ubst.rvabK. '<

„.,i . , —, ,. i„,l Kii',. Ilay. Al ll.'ar'» l'aman., th.. »lralili,.alii„i of lia. fr„,l|.|,a;|,inB

["\",.,'ii'l<aitaii',l «iil, II,,. s,.iiisli,silv. Il,,, sicala iir,. n„l .'-laialiliK la'arly "i, l'dK..: * Ib.

I„„i, • «rll ,l..|lia.,l •„„u.liia. »ill, llal-lvii,B -Itala i„ II,.' a-,i.. a„d »l,.,.p,.„,ii« dip

llaaks, passiiiB l,.."-»!!, H". K.-aali" •>•, l'"ll, -i'!''- "" 'I"' »"'-' -"' "»> pa.»

II,,. K....wali„ al aa^lrs "i l'i"»",' -•' 1'

ai„l il i> psvtla.loKi'.ally r,.|„a,kal,li.. I

nlali.ias lia'.,.,. r..v,.al..|l »l„n,l,i la'l bav

Haiiiv lak... -Mr. l.,;,TI,'s slal.-ia.n, I

,.|,i<.|,i,ia ,s i,"w a,l„ii,i..,l l„ b.. Ial..|

,.,.,. 11^, ils is sbi.w,, by II,,. „,ai, al In

1 II,..

,.,11 1,

II,.. s,.,.ta,n |s, ,n.,n.„v,.,. ,.i,sny ac.i.ssibl...

I,,. li.asi, Ihal Ih.. K,.„l„si-ts "h„ ,K.„y ih,.

I Ih.. s,.,.|i,in ilnriuK ,l„.ir «litï..,,.,,! visils i,.

,„ „( II,,. lan(,.sl ari'as ,l..s,ril>..,l as f,n„-

i„l m, Iiiiinabl,. npnl. II,'. K....,va,i„ is

A r..laliv,.|y sinall .slrip ,,( II,'' ,.,".k« „,a|,|,i.d

s (".inubiihinn "ti

,ap|.„.,l ,
,.|,a

,iliiial,. a , Lan

l.aar.., pn

. was f,

. wilh b,,'

,1, ,h'. |„.s,-ll,ir,,i„a

M,- I,,.iTn aar,...- ,h

,.,„„a,i B,ai,il,.s, U,

bi.l„i,B I ala„.| and th.. C,,nl,.hi,.|,i„R

AlK,'„,al,laiiil.. ballaililbs

I isl,iKhlv,l,.sirabl,.|„,..slri,.t Ih..

M,h„„l a ih.tinil.. ,l,.sini,ali"n l",,rtl,.

iiavn 1„ la. V'.rv ..x,,.,|siv,.. Ibis tast,.,,.-

, „, |„,„. ,.|,.atly slaiws. Tl„. r,.t,.r,.n,.,. f„r

Lan,,. ni,an „„,l,.r II,,, «nis,. ,,l pr,.s,.|,l i.^p..,la.„,.y,

b,.|,intf t,, Iwi, \vi,h.|v si.paralid aR..s, nlwanr,.» it'"-

ri„. ,l,.sirabililv „f n.slri,.li,a, „l lia. liTin l.a„r,.nl„,a

,.,.-t-ll„r,>iiian A,-,.ha.a„ ma,,,,....
.

lain ,.a„,ail b.. n,a,l,.. ;,- ..arr..,,, ,

ail Braiiil,.s „i Anha.a,, a^.. I" i

ah..,, il is |K,sil,v..ly kii'iai, ihal I

lnK,..:,l l,isli».v and ri.la,-,ls iH'nK,-,.-

b,.inn ,.,na.,.,l'.,l, n,i l„rll„.r atKnin.

t:i,.|
l'il'XH,£:;a;"'nb;.';;:,.ks „. ,h.. l.aka s,,,,,.,! - r.«i„n ,l,. ,,„! w,.ato. ,t, ,n,

lairlal,,.,.. Th,. la,., Ihal ih,.,,. i. an„ll„.r pr„l,.,l,.l „n,.n„(„r„„ly al "';"'
rval. is lr,.,.|v r,.,.„K,n/'.,l m Ih,. pa|«.r, bnl ,.|„ph.,si

Inli.rval. ,i«in« I" il,'' ta,', Ihal Vis IlisK, l.iaii

,11 aial minhin». ,1s siBnilli.an,.,. by niakinn ll„. I,.,ia

s„.a,l,ll,. a «r,.„l m,,,. laLak. If ih,. Aiiilnik,'' slrata a. ';;,'.i-yl""

I,
..., ,.,.|„arkablv „„,t',r la.plaia a Mal plan,. b,.v,.ll,nB abl

,,i „„i s„„. ...si-iani a,ai n„n.r,.,is,„;,,
'-i-::;

-
^i";.,^';::'!;'. j^:;;;:;;^. '"1,1!*-'

vidis'lnl». spaua

lairlan,.,.. 'l'h

llnriillian, U». Kpi-I.an

ha- l„.,.|, laal „lH,n ihc

„,„1 „il„.rs habiinally

Ala«,l,kianai„l llnnmial

;i,r'.,... a,.,,, laul.l,,»,,

i..sistan

lian Inl."

l.;pa

nKnili,,,, 1,1 11". l.;par,.ha.an lnl,.pval as a ,l„nnnaat

,t,i ,„,! a,.ilk,'n ils

i..ks.'

I,.,|.„l- Il is '.|,.ar Ihal a larB,. «'.,.|inn "1 «>."l"«i,.:,l lina. ,n,r..li

„-.„lv,.,l. whi,.|, fiial- 1," ..vpr'.s-ain ,„ II,.. a,.,.h.«,'al s.al,. ,1 Ih,.

.,ï -, .vsl,.„ii,. „a„,'. lik,. AlB,i„k,a„ "i llnriana" Ib,. r,".ks pr„p,.,.ly '.all'il H™

-h,, f.ir si,h. ,iï ,hal „,l,.rval and ih,. \iil,nika. ,a, lia- ,„.

,, r„r iKiinrinn a larB,. fa,.| «h,,.!, ,- as '.L'ar a

Mr l.iarns ,l,.„ti,a, tiail II,,. Kpi-l-anni,s,„iili,.:

- si,l,.. and Ih,.

la.

iif Ih,.

laril, -

iiilhshnr,. ar

i.r,. „t l.ak,.

:ii>f -:
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»;"::,j':n:!;;ïï;r':;;:;J:,r:'.:,;;^::'„«:-fi;^. '..-'i^-„. ,„„ ,„. „..

.;.nf„-i,„, i,„„ „„. Ut.™,:;;:"':,,'!' :,^"zz:
''"•

rT""-"'"'
" "'«"'

t.TI,, Al»,„k„,„ U|»m ,!„ licralnr,. i„ ,„.„ ,'Z[-1^Z? ,''"'"" ""l"'"'"'" "f th-
<l.vi».,m et ,h,. Arvh,™,!. n,„l „i ,|„. .,,,„,,". M '

i^
" '''"l'''"'' ''" "'nii tlttmmm ,i, •,

t.™ A,.„„ki„„
^ „ ,^„ '1; :;;;, :','^";,'7;;»i>.;|.^,«''.^..«i...i m. ^„;!

<>iil,\ .->si,.|ii II) whic 1 t ,.:m nunlv i^ th.., ... i
.

",' "' '
'^''^ :'iiil»riiui r<Hk.-., Itiit ih.-

-i..,,. on „„. ,„,, .:,,„ ,„ ,i"k :;!!,. 't,™;;':,;;;',;;;- ^r"'"-
""' "• '<™--™-

•MT.-..,..„. „f |„„l„|,i,,,| ,,„.,
-i.,

'. „„~ „,""''.'" '"" l«'l"-f M' I.A««.,v rl..,i „„| ,„.

""T
'I •"' .™pi,..;:„'.,i ;z:::,;;:;r ":;";

'"

'l'-r-"--^-" ù:,:::
.h,„, , b,M.r„,,,,l ,,.„.,,,,,,,,,„,,, ;

» ^'1 l..r,„„l.„,,l. „ I, ,,„ , „„„ i,

l:;;;;;;';;;:i;::;:;;;;"
' "

'-' ''::'"-
"":';;nû!:;":ï;;;::i,,!;!T,;;:'l>;''-

A.imnki,. .. Fl„r.,nN,i,. I„„ ,„ „ |.;;„;;'„;.;
'"'"'" "' ' """'"• ""'> Hid i,.i, ,.|„„ ,|„.

'

.f'""'->
'i- -, f„;,„i, '1^ " ' i' M r'v, Si

''" ] "'r
'" -' '^'•^

M... II; f^Tu'^^l'- """ ''" " " »! «•
, ,

'" <>>l- lll>,..,l-,.rv „f |;„,,l llli,l|„~-,' ,r
-

I ,

'"' ^"'"'••"' "1 'll;,l l„-,,,k |,„,
•'»l"liari. I ,l,i„k „,. Ik.v,. I..„ ,„,,| „f ,„ ,

'^"''""' ""1". "f"'ii •lir.Tilv |,,rhi„; ,||,-

i:;.;-::i:;:;;!rr;;;™ ,?:;:;,-t;r:,:-;::;r£r'''-^

"""">"'"-'» "f"!-»» r,.« .ndiviMllS 'ntV''''',','""'"''',''"'
""i" "'^i-

A. P. COLEMAN .T„r„„l,„: Tl ri,i„d II,,, ,

;-'i^{iJ;'u:'A:,;;:,^,,. „-;!---;:;:;,:-;.;;..-.. 'L 't^^;:
...„..'?;;:;:;:;;: '"S:;:,r ï™:t";r^; -.V'i^' r"

'
-t - - - -™«-

""<!' Il,, .\„i:i /„,,„„,„. |„, „„,„i,„„,|,,„,r ';
. ,"

"»"•"''••<•,' ,„„H, „.,,„,t

,;,;;"'"'," "'"'
-i"'- -, „r," :,; t ;;: ::;;:v""',f

"!'';;">' '-'"'"ti.
„"I„T r,.|,„., ,|„„ „,„ ,„„ „|i^, .,li„|,, I,,;

'"."'
,'" ""• •-'"",„'.> ,li,„.i,., Ile,

';"'"; '"",. M,.y I ,l„.„ ».k l)rC.,;:U; : ;f'
^ •"''

l'I- "•«•l-ro in
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t,.rri.w !.. II." """"':"' »'
'''',r'^,' „t

•VlmS I. V. 'n.!» rn.r l«...„.,„. m«...l"l m
.hUl, nr.. «<...... 2» •'l™

'""V " ma and u, .l-.r. "I P-l'*'»'-" »'"' ""M"'"' ^

,1„. (U,.l.m "f t»"»''"
•'""'"'"l;" '.^iilX ,<".k ul •rhun.l,.r 1,,,,. r,.,.n«.n,„l l.™.>~>

„,i,l«l bv »ul.p.»inB '!"" •!'« ' " \",rC l'èv b<.U.n«..<l " H». " ' l'P"
(..««.'-'«"nni.

„r,»;,ml lluronian wh™, .« » "'« '
,;/;;^^' 1 aM:^;;...,,,. ...„ 1„. Iraml ,„ Un. l-

K,.rU..." Mo»l "f 11»' ""'"'1'""','
îri M l>A»...N «l«.n U"' Brili»h .!«»»'»"">> "<•

i„ Toronlu in 1M7.
s,-uEI.n..LM in „hi,.rlinK !.. <'« nw »t ».v»u.,n n»n,r. (or

,.„p,i«ing by .p..c..al "am™ „»'^' "<Z„ ,i™l pn.vim.c. in.pb..d an a,. « .'..U a. an aroa

intrUHive.. The rfrogniMo» of »
'«""J»^™,'^,,;, ,h, Kivanmiai «.ri™, ihi- kodunlf mr.™.

;:r7:-^;:;:;;:"Affii™--^^S-'^ --'"^ -- •"""" '"
"-

'-ttis^s:i^r^^^^' ,,„ bn, .w
-^t'iïiTir:':

n,i„*. ™ I>r,.-Ca.nb,ian ,.la».illca„on
""f

"'r™ ;
'

,„ ,

^^
n in,... sh.n.l.l l- „ ,'1

;;,„k.. In ,h,. Un., pla,.o Ih-.

.«"'"«f ,

'

, '^.i;
" ' •

,ly .h„„„l pr..t..rably bav.. fin.,

„.i,,. ,,..,p,ain,an,. wnh a,,d n,.nM , k
^^^^^^

^^^^
.

,
-«..a,, ..«.

c,mvi..|ion». roiichKl '"" "l'".,"' ,'^ Mv ..xperi™...' »ilh inm ut .u-ialid ju.b,i..l

l.r,.-Can,brian rock. ,vre .M"™
f
,Sm

„, „ ( „Xr» in,».t ,.„n,.,.rnr<l in try.nB ," r. a.b

„,i„d ha, b....n <h«, ,hfy "'V,' ^ „»
,„i, „, ,„n,pr„mi«.. n.- ,n,.n. .b..r,.f,.r,.,

,„n... ,„n,pr,.ln,... .l..,,»;™. I ™1 ,"'' ,"",,1
b.. .b,.-..n t..r fim,.» ,.nly, a.»l n..t l.y r..,«m

„, ,h,. ,...,., l.anri.,.,lan at a
';';'|;^'''J.', J^™'' ...rtain local d..v..l,.pi..,.n,» "( ll...».."l'l

iM,|»,r,. Th.. „«. ot nain,., '" '7«
"AVTl,,, l"v.., ..-".- '" "„ ""'.> '" '"''' '". ""' '"'";

,.rv-„.lli,... r,«.k'. „'l""l,">' "",,",,„..l,.li,«.-a>al .,th,.r alkali >y,.,..<,.» l"""'!

„,„i,y .,( ,b.. ,.,b„.,.,, ™ w. ^a.
, ,

,
;,™;;|(, '^i,„ „,„,,,,•« S,v„n,alai s, - o

'" "" '""""""",""
r V,; ii,., ». .,».r.. "-"al ..< ,.,..val,.... l.a""."""» »"'";-"

i;:!-.^:™•:S5r^;.-.-.--::;^-s::^i:'^^;';^:»;;r,;:;,:rL^^

i;;:,r':;;;.fix:«:ï;!^-''r-™K;''™^
'" "'"""

'''''''i^"rj"cOLE a."l,lin). a,K.,l his Ca„a,b»n
^'•f';;;'^: 'Zt^J^Zlii^u^!^'

i,,,,,^.,^,^,a...ri„i,,alviv,v«a,»ld..i,nri.ms">,r«^. --^
,J 1,. .,ban,l..n..l, ..xr.p, " ""';î*"^

J' Z T at malin» l.avin». ,„ ,1... ...W..
-

i„„ „, ,h,. Anhaa,. ''''•;r'"" ',' L"; ',
.

,,"
. .ann.n,i,,n ....,«cl ... 1«. ,l..>,n.l. . a»

„t r,..-..ar..l., b..,.'"»' K™ '
'™

.t ,, .lltrapbi.al h.,riîon. for «hi.l, " «a» .1,;.,,...

r,»,ld n., l..nK..r l»' aPPl,«l "' " '
'

s ,,i' n ..,v,n. m varian. .Mnillnns ,iv,.n ,.. .t. I.^.'

Sin,ih,rly. ,1... «wally "«l"' "1 '" '/;'"!.
";

b,..„ aban.lon.al by «.y.Tal ."n. a»a »o k
^^ ^^^^^ ^_ __^^^^^|,^, „^^^ ,

-, „,.

l.„,tt.»..,r Cl..; ,,1«> 1" ""',,'
i-l pabli.a.i,""' "' "" < ;,.»l»«i,-«l .^""'^ "' '

„t |.„.^-a,nl.ri.u. r,»k« m MrM\ "'^^'J^X „„, ,m .a..! ,1». vi..«» . «pro«.-

Urilish IsW. T'bi'"-. ''"""";, ".'„..,..,.,- liv B.'.,l.ipsl" in lr..l:.i»l a, Ib.' pn;".,,, '1=

ll».m hall b,...n .li.parl,.,!'"»" m ,1 ..„> " ''" ' '

J' |^J^„, ,„ i., ii„ru-iv,. "i 11... 1

Tw ,n..i~ ..( ,1. '".-";
.

"'
^*;';:!'v,; :,;;:r.it" ô;; .a,iv ..,n™.i -...„".• '

•<

F.ivl.. (l)alrailianj «''n..», ...»! " ».,

?ièm3Bi^mkV}ài''m\\
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THE I.\TKK-(iLA(IAI, PHOBLKM IN THF
BHITISII ISLANDS.

G. w. i.AMi'i.rcn, FUS.

Ht Alhm , i:ii|{Iulid.

!.. ...mpl, i„g «i,h tlu. r,.,|u,.»t ot th,. Ex.vutiv,. ( ,„„mil„,. „f ,|„. „n.„,„

on ,„ „M ,h„x,l ,«.rK„k I sl,„ul,l lir.st „„.„,i„„ ,ha. „,.v vl,.«' „„ ,„,, .,,;,'
,.r,. f„ ly ,.x„r,.,,,,| ,„ „ p„,si,l,.„ti.,| ,ul,i„„,. ,„ „„. (l„„i„Ki,,,| s,.,.,i,„ .,f«h- Hnt„l, A,ss„,.mno„ „t Vork in I!)(Xi, „„,! I,uv,. not si,,,., I,.,,, „„„| i,m ...n,- ,.,,„.„,„„ p„r,i,.„|,.,. Hy ,.ri.i,.i»,„ ,v„. „„.„, „, „„,, ,|i„.,„„, „„„ ,

n„.,„j, ,„.r„„l, ,, «ia..i,.,iu„ ,„„i .„„„,,,„ ,l„,|„„i,„i„„. '„
,,„ ,,„".,,

es»,.„t,„l p„rt „f ,1„, ,„„.r-, |,,.,.i„| |„,H„|„.,is „., ,,„,,|i,„| ,„ „ri,„i„ „„„ ,„. i
;.

»l„..t» wl,,,.!, ,.„v,r,.,l „„,s, „f ,1„. I,„„l „„,1 fi 1 ,|,„ „„i«|,|„„„i„^, ,|,,,||,„,

pi.rio.l !„,il r,.apiii.„n.,i at „ l„t,.r st,,»,'.

In tl„. a,l,lr,.s« r,.f,.rn.,i ,„ | ,|,.„|, ,...a,„,ri,-,»y ,vi,l, ,|„. ,.vi,l,.,„,, ,r„„,v„r,ou» p„r s „f ,1„. Umish Isi..„„l, k„„„.n ,„ n„. fr,„„ p..,.,„„,,| i,,,-,.»,,;,,
,

i.K. r-,pl„>„ „f Kla,.ial ,.,„„li,i.,„s ,l„ri„K th- p,.n„,l r,.pr,.s,.„„.,l |,v ,l,„ ,,rif,;
1 ,av,. s,,,,.,. r,..,.sa„,„„.,| ,h,. ,.,„,.ia| „,,,, , „, „„, Y„TkMr,' ,.,j„'st a,„l -,„„eotia.r parts „f ti„. ,.a.t „f |.;„„la„,l. a„,l hav.. al „ ahi,. ,.|,„„k. ,„ ,,;,„'">
Itat,. fr,..-h a.-..:,s ,„ ll„. Mi,|la„,i ,.„„„ti,.s a„,l i„ tl„. I„„.,|,.rs „f X„h|, \\:,\,..

."
,

" ''"^^ '"'" «' -""I lliat i„l,.r-(ila,.ial,.,„„li,i„„. «vr.. r,.|,r,.s,.„;,.,|.
,ut agan, ,v,tl„„,t t,,,,!,,,^ „„y j„s,ifi,.ati„„ r„r tl„. I,v|,„tl„.,i« | i. tl„.r,.'
'""• "" :'""«'> '•""«'!' tl'"l 1 r,.it,.rat,. „,v f,;r„„.r ..,„„.|„,i„„,

'

In pr,.v,„„,ly ,l,.ali„K „i,l, ,l„, s„l,j..,.t. I i„t,. „,.,| r,.f,.r,.„,„ f, ti„.
m.rat„r,. r,.|a.,„B t„ th.. El„,.iat,..l parts „f |.:„r„,H. a„,l N„rtl, Am..ri,-a ,„r
H. n„rp„s,. „ sl,„„.„,K tl,a, ,1,,.,.,. is „„ K,.,„.ral aBr,.,.n,..n. a. t„ th.- v (i.y

uf h,. ,nt,.r..,l„c.,al l,y,x,tl„.s„ ,n its appU.ati,,,, t., , tl,..r ,,«„tri,.s. H,„
h,.k„,K s„lfi,„.„t p,.rs„nal kn,„vl,.,iK,., | ,|i,| „„, ,|,„„, ,„„| ,|,.,|| ,

'

.att,.n„„ t., ,.v„l„at,. th.. ,.vi I,.,,,.,. fr„„, ar,.a. „utsi,l,. ,1,.. Hriti.,, ,sla„,is. an,i
it .s ,.nly I.y „„|,li,.at„„, ,1,,, tl„. i„„ r-CIm-M s,!,..,,,,.» p,.„|„„,.,| f,,^ „„„.,
;"•""" ''""; ""'"" -.">« "' "'.v ...i...ti.,n. t„ th.. hv,H,tl„.H,. Sin,..

l!™""::::^''
"""-''"' ''™ >"- ''"" .-.i iai>.,r,„..,rpri„..i y „„ „„:

427
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Brili»li l'vi.lciiri', il i" "( imrtiruliir (un«c|iiriii'f ilml <lir vi.lu.' cf thi» iai.I.-iiii>

.linuM In- put to tlH' |)nK,f. A," imr Wiiiiii» lav «Iwiiy» aloiix II»' "">'' li"»"

«r II..' Xi,r(h«r.l-i:urii|H,u. iirni ut nliiriiitiim. il i«. of course |h.«.I.Ii. Ihiil

tlif «IkiIc. nf ,mr r.mi|mr„tivi|v l„«-l.vi.i« clrifl» "my r..|iri'«nl ..nly a «m|il.-

Miigc i.f » "•rie» "t t.iinT.«ivi- itliiri.itiuni. i'I.c»Iiiti' fully rcprf«.ntc'il. H «.,

tlu. hv|H,thv.i» l.my y,l l,r„v !.. !.. c.rr.Tl t..r thr .Irilt» in s ,• „|1ht ..rra».

tlxMiKh inapplir.il.ll' I" 'll>' ni-ili'l' 'l'|K»il. n„ «llirh il «„» largrly «wii.

Bul iii vie» of tlic cviiU'i,.'.' or 1I.I' nirliiT .ui.l lalrr coiiiiitioM» to l.r niviim'cl

(n.ln II»' l»',ls liclu»- ali.l al«ivc Ihiln. il «fin» lo imi' imiikrly tlial "ur Hritish

(llaiial ilrifl" nui !«• Ilm» iiiliTpnli-il.

If «, r.viiw lia- lii«lorv et tlii' iîiliT-< llai-ial iiy|«illir»i« in llrilisli |P'„l„|iy.

,„ tind llial lia- i.li'a «a« HM int.Ttaini.l l(i «lilain Ihv pn„.niv ..f .al..l«

„n.l «ravcl- anaa.n lia. houl.l.T •lay. Tla- «laiinl oridin ..f "i.r l.oul,l,r

Hav. «a- •»lal.li»la4 l<a>K iaforf it «as r.roKiiizr.l llial Ihe walr.pri'u,l »li,.,-ts

„f «,.|l-»lratiH..l n.al.Tial assnriatcl «illi llam iniKl.l als" !"• Ha' pi"il"''t ..f

|„i,,l-ac. ami llial surli lluvi.-Klarial .l.pusil- vv.rf an .•««ntial ..ul.-.anc ..f

thc iilanali.m. Il «a» tiionul.t llial lia- salai» an.l Krav.l» niusl iaivi- la^ili

ikpiwlnl in 11»' H-a. tliis ..pinion lainn fi.rtili.'.l l.y Ha- clMovrry llial lia y

nail-iincil fraBliH'iilarv inariw sla-ll» in maiiy pla.vs, Slall-l..arlliK «ravcls

,v,rv fumai at .•l.Aati.m» uf I .'ilHI ami l.ltIHI f.H alinv |.rcs.-iit s,a lev.l un

lia- llinks ut Ihf naainlains uf i-astiTll Irclaml ami Nultli Wali». su tlial il

laraim^ la-crssarv lu piistillalc a sillimcwiin' uf lliis ainuinil .luriliK sonic

«las., uf llic l'uislucvnr piTlcal. Tla- sIratiH.'il lu'ils wiTc swn lu la- ufliai

inlnvalalrii «iUi lia' I.011I.I1T l'iays, ami «vn- llaTcfur.' siip|His...l lu n'|.n's.iil

a singl.' ami ililiiiili- »la|to uf anl.naTWmv, alllimiRli it «as puinti-d uni l.y

niaiiv ..l.s.rv.-rs It.al llay r.r.irr.'.l al .liliVr.nl la.riz..ns in lia- IHai-ial s.'rii's.

\ triple .las-ili.-aliiai uf lia' liritisli .Irifls «as liais cslalilislail, .•ompris-

iim (1) a I...W.T I....1I.I.T .-lay. pr.alil,c.l l.y !..•: I-'I a Mi.l.ll.-Chi.'ial manu.'

siTi.-s .l.'lK.sil..l .Infini! th.' snppusi.l s„l.ni.T(!.M.-.': an.l «1 an l pp.T 1 .I.r

,.l„v pr.,.liic.'.l .illar l.v lan.l-i.e ..r l.y HualiiiK i.'.'- Tla' "Mi.l.ll.-Cla.ial

s.,l',nuTK.'li.<' «as al Hrsl Uaainlil !.. l.av.. l,.-.n a.-.-umi.ani.'.l l.y .'uUl .•..m 1-

li.a.s is tl«. uravcls "fl.M ..nilaiia.l li^rii.' l..ail.l.Ts, an.l lliany ul lia' slalN

«.r.' uf lH.r.-al s|Ma'i.'s; l.ilt lia- i.li'ii uf a li-.|H-ral.' .-linial.' .InriiiK surnc pari

uf 11..' sli.Bc «as iifl.T«ar.ls prupuiiml.'.: lu .Xl.lain lia' lin-s.i.iv ..f suim-

slalls ami animal r.inains «lii.h «-.t.- snppus.'.l I.. imli.-al.' a L'inpiralnr.' la.l

l..tt-.r, ami p.Tlial.s l.inlai, tlian w- l.iv.- mnv.

This sinipl.'r furin uf lia' inli'r-llla.ial hyputlasis lias Imn an.l is slill

1„,1,1 ,l„,nBl 1 v.'rv n.i.li.l.nllv.l.v liiaiiy liritisl. K.'..I..Bisls; l.ul il lias rar.l>

„( lat.- la...ii .1, Hnil.lv ,i.lv...-at.'.l. DiHi.ulf i.- i" a|.plyiiiB il l»'.'amc apiian'iil

«lu-revir 11 rifls «•.ri. .l..s.-ly stii.lii'.l. ami l.'.l lu iiiaiiy niuiUKiMlions ami

amplifi.-ali..ns uf th.' s.-la'im-. sucli as tliose pr..p..s.'.l l.y Seahles V. « OOD ami

Lis .,,.», irk.rs in tli.' ..asli-rn ami ii..rlliaasl.m rn.inli.'s. I.at,r, I'roi"

JamesCkikie, in liis «.•ll-knu«ii «riliiiKs ..11 lia' sul.j.Tl. siiRgistcl a mur.

,.l.,l ur.l.' .lassifi.ati.m ami lorrelaliu... v. «liidi s. v.Tal alli-rnations ut

gla.ial an.l inl.r-ala.aal .•.aaliliuns «.-r.' pusl.ilate.l; Lut Lis siL.ni.' La» l«oi
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f i\u. T....^« nf <("itt.'mi rvi(lcii<-.> on whirli my npinion is l.asrd;

(hsc-iission ot tl»' "1!"-'' '" '*'''"""
,

.
. i...» 1,.,,-.. I1..I me

: 1^:
'

;,.,lmi,.„l an.l usi.allv .-nul,. n,.„r,ls ,.f h„n,i«. ,..^H «. -,

,1„. ,..,st .-nii.t uf KiiBliinil alou.' tbiTc :m- ovit IIKI mil .^ ..t '""";;.''

'V;;,;,vi„. 1.0 mil,. «...r,. i„ .„i,.., ^i-if.

f,™,. v"",";;f i;,^;: ^; ^ ;

! ,.,v,„w,M-,.« tli,n,i!l, n„t M, („„t„i,u„,»- iiri' f"""'l iill •''""I' "" ''^'"'"'

M„,,l,„- ..M„, u.
. "^

„, ^,,„„„„.,. i„ CanlH-rlal,.!. L„..,-a-

t; ."::;;<•;: .i.rv>"; -.,,,1 .!„ «n.,,.,. „„r, „f ir,.h„.,i. „„r.i.u-

tl : 1
. ,. " siV: ,„„1 a^oun.! .!„. !.:, ,.f Ma" a,al ,„a„y uf

,
. w^.m,

, Wi.l, ,11 Ihis w.altl, „f «p-sur,.. «,. miBl-t nasonal.ly .M"'».

i , rr,, tl .-, t t, havo tou„, ,l,.fini.,. „ro„f ..f th.' l^tulat,.! «arn,

V inv..tiï-,t« tl„'V havo net viekU',1. so far a-^ I an, awar,-, a mmkI,'

Z::^lZXt. .-.«.n tl„. boul,.,. .lays of a .,,-„^. .....an-.

h ".mains „f „ ,.„n.,n,p.,ranoun» «ora or fanna „„„at,v,. of .„,
.

.^t

l,,., or„f ,n. ™n,U.i,a. ,,.... .an .o.^ «J -C^'I^X
r;- ,.m"; :"td: ,1 ^s.., Ln^ ar,. .1,,. fra„™....ary .U.riva.iv. slaOl.

"^ec.™ binions ,.„ «hicl, tho i„t..r-f;ia,àal hy,«.h..,s .an 1„. M.„,,db

b^,, This al,s,.n,.,. of positive ..vi.l.-noe i,. ,^. ...st .-xposnn.s .,.s.,h.s

-°ts:tS!;:t:::?rs:;n,tr::orBri.is,,,si ,.

i, i, ';,sy à mos, ,.v.rvwl,..re to .ledu.'e the K<™.ral ,lir.a.„on of ico mov.m n

fr ; ;w;o„s,i.,u.n,;of,hel,oul,l..rda>. an.Hh<.pn,«^^JJJ|^oams
,au

in this wav 1>,.,M, traiTd in most parts of tho fountry. The drlHs ot Ici

"t'a mots show fn.qu..ntly that the major rfanat.on was eff..,.t,.,l 1 y

IhK^ .not,..l inlan,l mon- „r les. oWiquely from the areas of tho présent sea-

'"'""nefore the advent of the ice-sheets thèse hasin» were oceupied by open

seas. as isprov,,! hy the oeenrrence of buried eliffs and shores be.reath the

(Ju»r,. Jeun,. C1„>1. ï^,»^-.
J"'.

«'"' îfiïï', ailIxc;^ the Un,, writ,.-n in ™„jun,.tK.„

JS^SrStl Sien .len.ro,:...,, a^d Ner.l, Wa„,, bu, the „..„,»^ no, „



?"f«w;.;t;:;"-:r,:xr;:!;:^ '-'''-
'"""-""" Tt- .>r-..i».in, ,„„ri,„. ,,, n"""" "'"'" ""' """"'
«VM'Pt forvviinl i„ |,uk,. ,„„.„., ,|„nL, „; i ,

"''''' '"'
• «i""nlly

r.«k-^.n„„„i,.,., ^... w..„:;,,::;.; "^,
;,^::;;;

--7-« -ni- u r,,i„;
n.(vU ,nno,,K 11,,. „,|,,,ri,|i,''7-' ''';"'•' ^''"l<-lmKl,l,.,|,,.rs,l,,i,.,,.

"f II... ,lrif„ „<. „„. ,,1,1,, ,|„.„,„,',
..;'''';' ' "-y- ^7™ ""• n.nipo»iti„„

''•'»in. a, tl,,. ,„.ri„,l ,„,,,,,,;, „,„ ,;,,„:,,'" j

'""•' 'l- ."n.li.iun „f ,|,e

"'..r firs, l„vi„g b„.„ fi,,..,, Xu i,v ; „,,

' "';":'
""I'

if ""• l>-i-.
ll""i.Kli ti„. i„/|,„„,,. „f ,, „,,„„ :,„„ , .,

'. .'' ';'
"""• ""P""! l'onilitioi,

""" - m..,v ,1 ,„,,.,, , ?
, : ^ ;

'7 "I-^C „„,l ,.,..„ f,„ a „,,„,„,

"vml.d ,1„. |,„„|. „„ „ „„ ,„
,'.'''>. ^"1' ';'-lK-<-. «Md, ,,K„i„

'" tl"- l"t,T l,„„l,l..r ,.|avs ,,s ,„
!,.:,•;.""'' '"' "" •"•"'""» '"•"^'

l'"^.• ..•,,.iv,.,l fnshwator',, .1
,,„,,;'""'"' ""•."f":.l. tl„,v ,„„.t

l»"'""^' i".' ...Ii,„,.,„s. w,u u- ;,

'" .'"'"'•" ""''•'' ''<' ""

Nu sii.li .vi,!,.,,,-,. i.s ,u |„. f, I

W1..1-.. „i.,st ..,in,,l,.x, .,s f,jr ,.v,„„,i,.
'""^ ;'""" "» ""• .-..iilrary. ,.v,.„

'«"'l.i.T .Inv.. .-arn- pr,„ , ..i
' '

'"! '"' '"^' ''"-' "' I^'^laïul, ,he
"- i'-fiii.^i .i.-.«c ,:, Zir;!::;";'"

*'• " "" '"'*"""""•' «-"

-mi„B a .i„Kl„ „„,,, „f „„;,':
,

;'"' '-' •'< l'"v.->t l,oi,l,|,.r ,.,,„.,, r,,„„.
''^'.vs .,„„,i, ,.„„,,,„„ „-,„,,, :„™,;;;:^^-'"; »1.H.- th. upper l,o„|,|„

™""tr.v i„ ,|„. „,,„„ „f K„„,, 1 „,r' ','''"''«''''«"''•'' fr<™theliill-

:"v»c.i m.u a s„„„„.K. .our: l^i;,v';^: ,r;,:T''"«
"" '-'•' -•'

- ""• i-i..; a„,i „„. „ff,„, ,.f ,
'wr l;,": 'f'"T

"'"' "" '^'-''''

™n,p„.«„i„„ „f ,,„,^,. I , 1„,„|,,,. 7 ,

'''"''* ''""'l'I.' in tlK.

Vorksliir... Tha, ,1,,. I "fc."
,""'.'" ''.^' "'"'"' "'" "'"'llv Hay.s of Kast

Bla<aatK,n .,f,l,i.,|i,,H,.,,
s Xvn In ;rr''''r

""'" "" '" •'"' ''"^ "<

.-".lifion in ,1,., yj, s,,, .^^Lj''""'""' <" "'^ P'-i»ten„. of this

.i..ni»a/r„rd„,,,y
,,,.,,Hf,,„; , .

™
:

,^^^^^^^

'" "" .•...! of thc glacia-

An almust pwisdv onMi v,l,.n, i-,
"''"'" ''''''i parts of Scotland.

"": 1.* of Man. In tho^epart^r
, ;dr l' "i, V'"'' "T

'"'' ""•""' "'
-n,;» ,„ .4ri,., a.Tonlance «ith th.. lo... i

*

f " ™"«' .P°^^i'io„ in the
K a.-mt,on, but indioates no mor. 1^1^! '«'^"'"8 the Roneral
«l"le the dep„.,i,,,, fr„„ |,„t,„„ .Vt™ .j'

f^!
»7'-''™ "f the «Id sea-floor;

tliat tho i,.e.h|„ek in the basin hstëdïmt'i
'

' ''' ™'^ ™ "'^ »"P.H«itio„

•.'.umulated.
"" '""'' "'" "PPermost Glacial deposits were

3. That „,..,. w.„. .i„„. .i,,,i,„j,, „„,,,^ .,el.„„„aeia.„„. eau.lllg
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Mo.„/m. an. F, rtiar> < la> a
^^^.^^ oomprl»'' ^''V.Tal

dnt,. .h™s,.K-s am m - ;^,,,„;„^ „, J„ „„„ ,,„v,.,, „r„vi„g

in its application ,o Bn„sh ''"'-
>
'l^'

^^^^^ ^'^"
, ,f„L up.,n nuTely

toccnc tinirs.
;„.,,.„>i.r< flic iilaiiation of Ihi'

Baltic, so also m thr 1 r.teh 1- ""'
«atershoils, and in niany

th.. period wm. qu.te n„lep,.n.k.ut of «' "
»'^^ ^^.„„,„<, ,„ ,he Isl. uf

„,a«.. rose much higluT «h»
«--^J ; ^ l„a and the northw,.st u.

Man. and ronfirmatory ."«1™'^^^,''. "".',';,'] in it". «-ntral part an altitnd.

England, that the " West Bnt,»h '^ ^"™''^ '",

'[^^Zy 1 ave approaduM

cf at least, over ^^ f f^^^i'^^T^Ù^l^^r the m>d,lle „f tlv

?i«:t:.J:; iSaiXnaS:^;: .. t.,at it i, «..y t„ ..vo re».,



r»K IVT,:„M,A, ,AL ,.„,„„.,:„ ,v ,.„k „„„,,„ ,„,,,.„^ ^,^.j

a siniihir miiKniliul.. i^ imnlii.,1 l)v tlii' ,.vt,.ni „f w . , i

nmnti.s „f |C„,,|„„| Th «,. ,„ V v T "' ''
'"''' ""' '•''"'"

Kl.i.i.r- in m ! nr,,, M T '•''' """"""""v <""" ".".n.tain-fwl

r;:;:::rz:::::;i!;:T;;-''''
"-^™^^^

..u.„u.„„,,.l . : li,::^ :;,;;„ ;7'
"""'-" ''i'-i'- -u ..von

'•''"''"";'"'" '"' '-i"-™-'vi,,,:;";: .,,:^; ;;,:;*:, ';;-^''
g"|.lM.-.l. .n a ,„„,,,i„,„ „„,, |ik„ ,|,„ BH.i.l, l.lan ;

,;'''""
I iiratiiiii ivimlcl I ti-,i,„.,l u i

•.
''"""^' "'"ri' It'^ iMaxinium

i::::;;; ';:;.':,";:;::' « ;";;::i:-;
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has pruv.Hi hor«'l.».ly ...ntu-inR, .nul ha» intro.lun4 difficulti™ and comp^xi-

ti,.8 ..( ..|a».ifi™tin„ for whirh, in my .ipinion, thiTc i« n«tl„T «arrunt nor

"'"'''Bearing in mind the in<.xhau»til.l.. po«.il.iliti™ ot our drifl». and bring

a»ar.. of «ona- unomali™ not fully und,T»too<l. I am r.ady t., «rant that n..w

evid^ce nmy y<t l- found (o rw-stabli.* th.. int.r-C.lanal mt,.rprrtat,un m

Britain. M™n»l.ilc, in tho liRl.t of prrs™t knowlrdur, therr app..ar, to l,e

ncvalid reason for suppo-ing that our i.land» hav !..«. mor- thanonoe

«nwrappi-d by ic,.-Bh..i.t8, lioncver thc case may stand in othcr countries.
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A.MKHICA.

A. 1'. Cdi.KMAN,

IW,,«„„f(i,
B-, lMiv™.ilv„(ï„n,„„.,f™„l„.

IMIior)! ( it(i\.

Vari„„, „„ ,, |,„,.„ |„,,,„ „,,^^|^, i^^^^i^ .^^

...at.. th.. I,.„g,l, „f ,i,.„. si,,,,. ,|„. ,.,,.i,„„,,„„ i,,..sl,,,«,,.p, ,',,'"
«M,it,„i,tam,',ll,.v„ .„„sa|jrir i'r..l,„l,lv fl„. ,„ ,

' ''

i» .i.a, wurk,.,. „,„ .,„„„„ a,,d piii,,,:,; t H M :™t; ;:"""'Tams fr,„„ ,,„. „.r„,i„„, „,„™i,„., „,„, .Hal,,! „,„ri„,. ,- .^ '

".i^ , s^:;:-

.a:n,.„,;:,::^::;;,::,-;-;::::-;™:;:';;;,-i;;,-;^-

In A„,..r„-a ,,,i„,„„.» „f ,„„,.( „„,.„, ,i,„„ |,_^^.^. I ^
II,. r,.,.,.s,„„, „f wat,.rfall,. Tl„. tM. ,.! s,. A„,l,„„v „ . ^ l

.;—,„.....„.„„,n,.,,^^

Most attcntiim Ims naturallv hr...i. .ri,-,... » v ..

•u. i.s way h„,.k f„r ,„„„. „,1 , ,
."} '

^'"«'"" ••»"»• "''"l' '"'»

H..igl,ts. a,„l g„„ss,.s a„,l ,.s, ™, '
, , ,.

" 7', "',°' "' """"

.la. fan. „av.. b„.,. ..,.,„|i,„ a. „„. ra... „f .r: ' 1„ ^ ^^'l;:;: :;

pi.. a„,n,ar,, ,„ i„t,..p„., ,„a, .iim.r..„;;,i;;,: ^ , i'
'

i)

™ ^.™:;--

iZ':»'z;;r""''"""^'-^^'
""'"-'- •"-irn^'xr;::

XiaRara l,as |>r„v,.,i „ viti' un,.,.rt„ii, ,.l,r„„„„„.„.r l,,„.,„„„ „, „
var,,^,,,, i„ ,,,, v,,l„„.,, „f .a,..r a, ,Hm.r,.„, sta;"-! :,'',;::;r

' -"

1 Hull. (ic.l. S,»., A,,,, Vol. XI.X, |,,, o.).^
! Kn^ulim „J II,, h„ll„ „l .\„„j„,„ „ jK
' Ibiil. 11. .ira

4K
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niiiiiiii; ihi- l.'iiBlli cif |.i)-l-(;liii::il tiiiic. m wlii.li »;ivi- iicliiin ivill l.i- u-nhi»ii

clinnioiMi-lrr iliM.'iiii "( hillinK «ii^r. Tlic- Ipii-in cil Liikc Hrilarici lui» l»i'ri

n.iiipii'il liy vvaliT at vaiiiiii» liv.-U .v.r >iiicc llu' i.i> il.'|iarli.l. aii.l a.- Ilii'

nna nf walir lia» undiTHiair litlli> rlianu.- ami tia' «liim'- iill liv lia' wavr»

liavc Ikiu "I' II"' siiia- clianuhi-. Ihr vnpik iluiu> -hniM l.r l'airly liiiifiirin.

Il is iiiliiali'il l;iT tii r pari' pii-l-l ilavial «illi inlcM ilarial «iirk «i a»

11. fi.riii ah i-tilliali' cil' illlrr-( Uaiàal tilia'.

Tla-

1 I»

WAIKIO WHIl M MA\

.a-iii cif l.ak.' <liilari..

Il 1*1 Kl) itlK DMAItin IIA'-IN.

a» livc'cl Inaii ire Imiu lic-lniv llic Wi-.nn.iii

lia.l MU'Itid fr lia' Si. Lannaicc vallry. mi tlial IIh' lia-iii tilli.l

Il iiiiu'li aliiivi' ils pri'siail Iiai-I ami .inrlliiwnl l'aslwanls pa«l 11

N'Y., iiilci lia' lliicl«i>n. I.aki' Imipaii-. wliiili «as tliii» l'onni-il. lastnl luiiu

iii.mBli t" fiimi -lairi' ililïs nul uravrl l>ais as strnim aial maliiri' as llaw iif

l.akr I )iit;Mici. -Cl tliat lia' twn Iaki's iiiiist liuvc rcipiirid alicait lia- siiiia> kaiiitli

nf liiiii' 1>> clii t}a> wiirk.

AfttT thf ici' <lain i.'ït tla' St. Lawnairi' vailcy tlirn- uns a lime wla-ii lia'

()Ml;iii" l'asiii was l»-lcm -la-livil, llii>u»h tliiTi' is un l'viilc'liri' liait lia' «atiT

\va- «ail. ria'iv aiv lii-ai'la- al vaniiiis li'Vi-ls iiirrrs]iiiialiiil! tu tliis stais'.

hut nnnr tif tia'in arc a- «cil furiiicd t'i' cMiitimiulls us tlaisc iif I.akc Iniipiois

.ir l.akc llntaiiii.

l.akcOiitarinl'cBaii ivlaii tlic Mpwaniilicof itsiiutlcl raiscil Ihc Tlioiisanil

Islands rcyinii aliuvc tlic sca. aiai thc liitVcrciitial cicvatiim tnwani tlic lairtli-

cast has now prciurcssccl su far tliat thc lakc stand» 24.') iir 24(i fcct almvi'

sca-lcvcl. WhcthiT thc imtlct i» »till ri»iiiK vcry slmvly nr mit is a ilispulcil

(lllctioii. With thc upliftins "f Ihc imth't, thc surface nf l.akc Ontario has

I n liiickcil up tmvaril ils s.iutlivvc-t ciiil. ami thcrc is cvicicncc tliat Ihc

watcr ha» israihlally riscii at lca»t 7."i (cet ami prcilialily llHI fcct in lia' ncinh-

liiairl il nf Tiirontii.

Thc Iriiipiciis hcaili is ilcfiirincil in a siniilar «ay Imt to a Krcatcr c.vtint.

l'riilialily thc imitioll «as al (irst nuire rapiil. ami thc ilcfurinatiiiii nf thc

olilcr la'acli. nf i-iiur»c. suins up tl ffccis nf ail tlic clcvatinn frnin ils licuin-

llinU oMWarils. It nira stanil» friiin llli tn 4!l."> fcct aliiivc l.akc Dntarin

It will hc cviilcnt that. with tliis risc nf thc watcrs tnwuril thc snuthwcst,

wave actinn inust hâve attackeil prniiiniitnric» prnuicssivcly at hinhcr uiui

hinhcr levds, tlm» prnihiciun a suliincrucil inclincd plane. With thc attacl.

upim thc prninnntnric» went alsn thc transpnrl nf tnalcriul» lillilcIinR up liiu-

acrn»» thc iniiuth» nf liays.

Tlie rate nf atlack nu thc prninnntnric» nf liniildcr clay which niakc up

inuili nf tlic shore» nf Iakes Irni|iiiiis ami Ontariu inust havc iH-cn fairly uic-

fnrin, ami tlio rate nf hiiililiiiR thc saïul liars inust havc prngrcssi in a cm-

rcspnmlinR way.

HK( F.»»in\ OV SIAllUnill) IIKKJIIT».

Kanncrs aliinii thc Scarbiirn cliffs, which risi' fr KM) tn 3.')() fcct alm c

l.akc Onturin, havc IniiR iinticcil that thcir ficlils wcre licinR cncroacheil -u
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l'.v llii- liiul.Mminii ..f Hk' «„v,.- ,„„| ,i„, .„, ,,
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unil ut Ihc «liiwiT rulv "t ll'i <>•

iifiirlv li.(Pi«l yi'iir.^.

il ir. pmlmlili' lliul I.uk.- Onliiri.) Uxiici it

uikI ut II Kri'Ul''' 'li-tulii'

curlif^

1 |»r 11111111111 tlii» wiiill.l lir li-imllii-iu-il I"

xintillri' ut UBiill l'iwlT Irvi'l

tliuli lit.lHHI f.-i't (r tlii' prr.i-nt rlill»; liilt iImh

tu,,,. 1,;.- iint I.V.11 nTtuinly .1 ,..ili:.lrut..,l. W uv k <m StKld

yi.ir, u, u mi "" "«• ' r tli,. lak... «ilh .. pml.uhility tl.ul i. Ii..« luMr.l for

Il (iIl!*iiiiTul'ly luilKiT tiiu..

niK Bl ILKINU Ul- TimiINT" l«HNI>.

n.rmiln i« .u'ur tlir «..utliw.t .-ii.l uf I.uko Outurio, »ith u rnirli nf 14(1

1 tlH' ru»t iillil li's- tliuli 41) tcmunl llu »uiitli«i'»t. l n.lcr \hvo,-

I l'ITiTlivi- wuvi' lruli»p.>rt «iM ivicli'litly I» >.nilli»i"l-
liiili's tnwuri

ruiKlitiolis tti

WATERfRONT
or THC

Fio 1,

,vur>l cluriiiB i-astiTly piles. As Siarliiir,, ,-lilTs w.T,. u„,l,-rn,i,u,l 11.,. l'Iiiy

«miUl 1... rcniovt.d l.y tlu' inuliTtuw uiul tli lursiT mut.Tluls aiul .iiiil

grav,.: wculd 1.0 tr,insl«,rt,-,l -. ..iitl,wi.stwar,l ul.,liKsl,„r,., i,ltMiiat..l> l.uil.lli.i;

a spit u<T.,s» th.. innuth „t T„r,mt.. I.ay. Tliis muhIo i.t ..piTatu.t. «ns „ .-

MTVi.cl l,v Sir S^M.KUKI) Fl.KMixn as .'arly as is:.» aiul wus .xivlli'iitly ilc-

«orilifcl liv l.iMi at tl.ut tiliic' llis .liasruiiis slmw u siuTWsicili ut sIukps iii

thp ilrstruc-tini, nt a Scarlmro pr,„i,o„tory. «ith tl„. ,„rr,.sp,.i„li,w Kniwtl,

o( a sl.it t(. tlu. sni.tl.w,-st. laiaiiiB witli u niap nf tlic spit. or Imiik, an.l ni lli.

harliimr in 1H30. Hc u.lil.il uiuillivr (lialtraiii sueiî.-stuili thc proliuhic futurr

arran|t<.nH.l.t. wliirh (,uilo rlosily r,.pr..s..lits tli.. prosimt ,-,m,l.ti„Ms liO yrur

lutcr if i.ri.' imiits tlic rliuiiR.'s rauscl liy maii's «nrk. lU-vnxt s.mii.h.ip

1 Jour. Clin, liisl., lx."il. l'P 1"" ai"l '-"-'•'•
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"""""" "' -"'"I li"ii-|-ll,..l 111 r > l„a> !.. „,...„l,r Ihaii l,a,. I„.,.|, a-
'"""'', ^' """ """ "1 "" "iii'i- <>•<- "' I- y !" l.|..„l,.| «ill, i„„r..
ixa.l .lala. mvi„„ un at.-,- ., rlainlv ll,ai, ... ,.

..m,.,.|,.,| fr „„ pr,.., „l

1.1. M. 111 .,1 ,|\iK .,is, K III : I, i: iiKiiitvii.i,.

,

'" "" '" """'- "1 i-lilii:.liliH H,., a»,. ..I l.ak.. IPhIar v.,|
"'"*''. '' 'l"lii '^"- l...."i.m „f Siarli.,!., laiiilil, i- ,|,.,.i,| lly II,,. „„,.,.
a,.,.iinit... Iiiil a- II,,. l«,, r,.-Ml'. ai-,, iiiii.l, ih.. siiii... Il „|ii,. f.,n,a,l
lr.,in lia. rat,. ,,1 m„«ll,„l r.,r.,iii„ i-|aii.l niav l„. I.,.,k.,l ,,n r, iiBll„.i,i„L.
Ilii- liM ,..|inml|. ,,f K.lkHI i,r V.IHKI yiar-.

^'' """•' I M,m: tl„. Ir,„|,i„i. I„.a,.|, al •|-,.r„nl„ ,. al«..,l ...„i.,| „
ilutllril.v t„ lia. (iMlari., I„.a,.|,. Tl,i- Miav l„. -,.,„ Ir,a„ ,|„,r,. ..|iir.. ..,,1 i„
l,.,ill,l,.r ,.|a.v m II,,. n.,rll„.ni pan „| T,,r,,iil,, .„i,| al S,.arl,„r.,. aii,l al-., (r..,i,

11 -lialy „f tl„. «r..al l,„.,k-..l,a|„.,l urav.-l l,ar .,f l.ak.- Ir i.,is ii, Ka.-t ï„r,.i,t„
wl,i,l, lia. ul..„il 11,,, -am,. >m- aiul «I,u|h. „s T„r„nl,. i-lan.l. ivilli a tlii.kn.-s
„f al l,.a..t IIHI f,.,.,. Tl,,. wavi. u„rk .,f Ih.. I«„ lak,.- in II,,, vii-iiiiu ,.l T,,.
r,,iil,,, a- ,.-tiiiial,.,| ali.iv,.. .I,.|iiaii.l- lliiTi.f.ir,. Ili.mKI „r IS.IHKI ,v,.ar.v jl,!-
,1,,..- 11..1. l,„«,.n.r, iii,.|,„|,. ,1,,. wla.i,. ||i,,,,ry ,,( ..iii,,.^ |,,^,. •|.|„.^,, |^ ^,^,j_

il,.ii,... m lia. H,irlii,Kt<,li «ravi.l l,ar i.c.ar Haiiiilt,,,, llial Lak.- Ir,«|,i.,i- l„.„aii
11- «,.rk at a iB,nil Uni „r i„„r,. f,.,.t l,.iv,.r Ilian tlii. Ii,p „f Ih,. I,ar. Tl ,. Kai-i
r,,ri,iit„ iiravcl l,ar. mal lia. sla,ri. .lilî- ..ut in h„i,|,i,.r ,.|av t,. II,,. ,..|.i ,',„,|

"_,.-! „l ,1. r,.|m.-,.,il „nlv 11,,. Iat,.r «„rk „f l.ak,. lr„,|M„is. Tl arh,.r slax,.-
,,1 iiiiuli l.iw.T wah.r iiiu-l l,av.. r,.i|iiiri..l a larit,. a,l,lili„.ial lin,,..

in lia. las,. .,f l.ak,. (Iiitari.i al-,,, ll„.r,. iniist l,avi. I,.,,, an l'arlv l„w
«al,.r-taK,.|„.f„r,.t|„.„at,.rr„M.-nfti,.i,.nll.v l„ alla.k S,.arl,„ri, l„.i„l,i- an.l
l'Uil.i 1 ,ir„nt„ Hlan,l. Tlii- i- pr„v,.,l l,y 11,,, fa.t thaï l.ak,- ( Intari., h, t'ai, it
«a-li-vcl and «as Kra.liiallv rai-i.l t<> ils pr,.s,.nl IiiIkIh „t 24.-, f,.,.t l,.v 11',,,

liiffmnlial iiplifl iif ils ,>utl,.t. H„w li.nR a lina. shoul.: he alliitt..! t„tla.-i.
..arly l„»-wat,.r sIhk..- „f il,,. i„„ lak.'s it is n„t ,.asv t„ .-uv; l„it tl.i.y »,.r,.
priiliuhly niurli sl„,rt,.r tlian tli,. w,.|l r,.,„rili.,l lati.r sta^s.

TluTi. is aiii.tln.r ,.pis,al,. .,f uri.at inipiirtaii,.,. ti, lii. |.|.nsiihT,,l thit .,f
il,.. Miarin,. staw wlii,h iiit,.m.n,..l I rUmm l.ak,. Ir,«,,i„is an.l l.ak,. lliitari,,
II", tini,. n.,|Uir,.,l f„r it is ,liffi,.ult t., ,.,tin,at,.. Wlan th.. ela.i.T I,,.»,!, t.,
»itl„lraw fr„ni 11,,. n„rth,Ti, si,l,. „f tl„. ..\,lir„n,la,k m„nnlaiMs in .\,.« V„rk
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,„. ,K.,. „,... .».«,, .^^ --. .,.-..
3; ;^;^:;^;--

:

,ho xouth. permitt.ns un ''"""^ " '™;„,
, ,,,, ,, ,„„„,ar,.,l wi.l. UU-

Iroqm.is itself and !"-,"" ''',;,;' ,:;'„„„... valln' a, a tin,,, wl e. .ho

„p„n..,l ,>a.t .1,0 A,i,r,m, aoV " "
^ j;";;,, „„.„, „,,;, „ ,„„i„„„ns wa.or

«•,,ol,. r,.ginn s.00,1 n.uol, .„v,;r <''•" " "/^^
,„ „f „,„ ,..„K of St. Lawr^noo.

„i„, ,„ „av.. ...on sa. -'^ .^ "
;^,;" ,'

! I ,1, „„. „am,w, a. L'as, in

région. 1. i-^ l'^"'"'''':/'""' J
'

; „ ,u-o af.or oar,.fnl soar,-l, .," l,..aol,os

oarly s,agos,vvi.l, i.-o as ,.s "" ''"'"V \'
" •''™;\,,,,,,. Tl.is is oorrol,orato,l

'-0 •>-'" "'"";'
^^"•:':r::rir^* r » <.,' ..n.ari„ i,asin. ,i,.a.rf y

l,y tl,o ont.ro a\.so„,-o .,f inar,„( '\"
,,.,„var<ls. ïl,o «oa-lcv,-! s.alîo

^"""'«'r"-'"i™;:.,":;rt^ u,":^ l„i ...o.. an. i,oa,.„.s «i,.

„,„ri,„. »l,olls ous. ... Uro(.kv,Uo i^., t .. ""»
, ,,„,l,or „..r.l.-

a boacl, on „„o ... ,1... Tl,onsan.l '^1»;
^
^^ ,

,^^ „, „,„ ,,„,„, „„.s,.a,

it: :;::,^:^...>- ^'^-v^.^-.
;" "'.;;':::r:r;ay .. ...an ..

DurinR .1,0 .nar.no o,„s.,.lo ''«'l ; '

,, ,„,, „„ ,,|..valio., of

,.,., ,„,., ... '"-; - -;;™, : 3w»L...i,.n, Tl,orov..row,.U

85 t..... ..r l,orl,aps Hl '<''
'
'"'

'
„„,,„arv ,i,.,,o.i(s n,a.l,. .InrinK .1,^ .n"«^.

t,.r,n...l l...aol,os us «..11 as llnok ^'' '"'"'">.
',,,, „,„„ ;, ,,, „„.ans kl,..«n

„,,.! i„„,„r.an. orns.al n,.,yon,on.
'""^'J'^^Zx of .in,o r,..,nir,.,l. U

:::! r.,:;;";,.
:;:. '::;;^"> '"^ ^^ko 0.,.™ .0 .„, i.» .o^k, .ay ,„.. 1,0

Sun,n,inR u|. .ho whol.' n.a.t.r. "». B
s..arl».ro h.-iRhts.

s„p,«,r,...l l>y .1,0 rat.. ., 1 , 1" B .^.
^_^^ ^^^.^ ^^., .^.,_ ,,;,, ^„ ,„,,„

as .nany n,oro y..ars for .1... la .t s.a» .

.^,„| ,„^ „„,

,„„ un,on,>. .,f w.,rk, F,.r .h.. '-" " '^
, „r..l,al.ly „... ""-son-

,„arin.. in...rval ..n.- .un only Bu..ss <'" " '
.

'

J,„. ,.,^„, , ,„aki,„ i„ ail

„,,U. ,„ ,.„,..s. 8.„.,.. ..r t....00 y..ars as , ,. fo «
_^^^_^^_ ,^^^ ,,,^„ „^

24.(K)0 t., 27,.l.)0 y.'ars t..r l»'»'"'-'"''''' '"^
^ „, ^ia^ara F,.lls, 1.,,. agm.s

fairly »oll wi.h Tavi..

anr(...s wi.l' Faiboii.lo ^slin.a.o ..f 10,11.10 yoars f..r Lak.. Ontari.) an.

ail sin. , tl,o ii-o lof. .1,0 I.ako On.ario r..Ki.m ,n .
Y.irk.

i I!oi>. Bur. Min™, Ontario. V.,1. XIII. l'.- 1. l'-"». l'I'-
^'W-^*''
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It i, l>,.|i,.ve<l that the tinu' «th.mt™ fro„> Scarhcro a,„l Toronto i»ia„,iami from 1». Iro,|uo.s bcad, ar|. a trustworihy a., that fron, NiaRara Fall,
but that the u„„.rtainty a» to th.- tin,., t,. U- uilott.,! t,. the early Iake an,l

BU,™ „f MUm year» for St. .Anthony fall... corroborât,.» th,. r,.sult
ri„. 12.IXK) year» ohtain,.,! hy De Ceek for S«-,.,l,.„ ,.an„„t r,.allv l„. ,.,>,„-

par,.,l «ith tl„. tnn,. at Toronto, ,ine,. th.. ,U»lan,.,.» fr th,. nlaeial ,.,.ntr,.»
ar,. »„ ,hlî,.r,.nt in the two ,.».»,.». Th,. ,li»ta,„.,. of n.fn-at to th,. i,.,.-»|„.,l a»
»liown on De (.eek's map i» abolit m) kilon„.tr,.» or :i7() mil,.»-' «liil,. To-
ronto ,» tiviee that ,iistan,.,. fr,„n tli,. Labra,h,r Kla,.ial ,.,.ntre

De ( Ieeh fin,!» ô.lXK) y,.ar» for th,. r,.tr,.at of :t7(l înii,.». an.l 7 (KX) for th,.

v""! ri"- n,', 1"
'"'"""•"''"" "' ""• "•' If »,• ,lo,.bl,. th,. l,.ngtl, of n.tr,.at

vv, a,l,l ,,.000 year» n.or,.. givioR 17,(HX) y,.ar» in ail. v,.rv niu,.li 1,.»» tlian tli,.
figur,.» mv,.n abov,. for Toronto. Tlu. tin,,. n,.,.,l,.,l for ti„. r,.tr,.at fron, nortl,
.,.rniany »ho,il,l of ,„ur»e b,. a,l,i,.,l in ,.on,,,arinK «itl, .\n,eri,.an ,-on,lition»

iO.IXIO to o().(X)0 y,.ar», ,vh.eh ,.orr,.»|„„„ls r,. ,.io.„.|y |„ th,. r,.»nlt» obtain,.,!
n- Ani,.n,.a.

LE\(iTH «F THE T( ntONT,, I\TEK-,iI.A,.TAI. l-EHIO».

The Toronto i„t,.r-C,ia,.ial forniation lia» I n »tu,l for n.anv v,.ar»
an<l bas be<.n ,h.»eril a mnnber of tin,,.,,' so that a ,letail,.,l a,.,-,,,»,! ,;f it i^
not r,.,|,„r,.,l l,,.re, The n.ost r, ,t ,l,.seri„tio„ wi fonn,l in bri,.f forn, in
h,. c„i,l,. book to th,. g,.oloKy of Toronto pr,.|,ar,.,l for th,. pr,.„.nt Connr,.»»
In tlii» pal».r it i» intemie,! to brinR towtln.r th.. ]>oint» ,vhi,.h hav,. a b,.ari,iLr
on the l,.nKth of the int,.r-(ila,.ial p..rio,l. ,.o,nparinK tl,..n, partienlarlv ,vitl,
th,. ,.»tiinat,. of po»t-(;hieial tin,,. jn»t giv,.,,.

Th,. Toronto formation i„ tl„. ,.arli,.»t an,l „„„), th,- „„. t in,|,ortant of
th,. kno,vn n,ter- .laeial ,«.rio,l» of , )ntario. I,s ,l,.po»i,» r,.»t npon th.. ..arli-
<.»t sh,...t .,f till. wh,.r,. that lia,! not alr,.a,ly b,.,.,, ,.ro,l,.,l awav. an,l ar ver,.,l
at .s,.arboro I„.igl,t» by a ,.o,npl,.x of fo„r lat,.r till-»l t» »,.parat,.,l fron, one
anoth,.r m ,.a,li ,.a»,. by fron, 2Ô to 40 f,.,.t of »tratiH,.,l san.l a„,l ,.lav It »,.,.„,»
to <.orr,.,pon,l ,n po»ition I,. th,. Aftonian b,.,l» „f |„„a „,„i ..ontain» ,on„. of
th,. foss.l niannnal» ,U.»erib,.,l fron, that forniation. It i» alnio»t e,.rt..inlv
of the .»ani.. ag,. as int,.r-(lla,.ial b,.,l» at Caynga iak,. in .\,.,v York stal,. aiiil
near Lak,. En,., an,l alsoof th,.»a,ne ag,. a» th,. ivi.le »pr,.a,l inter-diaeial brown
eoal ,l,.po»it» along the riy,.r» Ho«ing iiito .lame» bay.

Th,. int,.rval «a» <.hara,.teriz,.,l by „ ,.li„,at,. ,lé,.i,l,..llv «armer tliaii at
pre»...it a» wa» »hown by th,. late Prof,,,»,,or Pexiiallow fron, th,. h.ave» an,l
woo,l of for,.»t tre,.» fron, :hv Don. Tl„. iiiat,.riai» hav,- b,.en gone „v,.r v,.ry
,.ar,.|„lly within th,. pa»t y,.ar by Mr. .1. H. WiiiTE of th.. K.,r..»lrv D..part'-
,n,'lit of tlie I niver»,ly of Toronto, who in t)i,. main ,.orr. .borate» Pfv-

> C.mi|>t.. I[..nriii. CenR. (;.'.,l. I,i,..ni,. \I,.
2 0. J. HiM,K, Ciiii. J.mr.. l.S7,s, p. ;,,SS .'t

IX. Itllll, i>|i. .'H,Miii: ,„i,i ;„,,,„,;,„.,„/ ;.;,„,
<'.<)1. IiiO.ni., X.. s..sHioTi, lîtlKl

r>5, (]>l,i,.. I).

*. Co,,>;M.,.s, ,

'.., Ciiii.l..

ir. i:...,l.. Vol,

tiilll, ('ongrt^
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IHLLOW'» n,.ini.m, and .uBRi-st. a .li"."!!' i'nrr,.sp„n,hnK t.. that of scitli.Tn

r,.„n-vlvani:.. Tl..' asMluMage "f ala.ut :i(l tnr». inclu.luw o»aK,. .«..«<•.

l,„.usi; hirkcrv, .t<... i.„|.lirs lo,>K ,lrv Mumn.rs witi, «liadr l,„.l».ratur..s n-a,-!,-

i„B Wl° i>r lOtV Falir., r„rr..sp,.n<liu)î to a lutita.lc four .U'urc.'. «.uth "l

Toronto.

KVKNTS Oh- THE TdllOXTO INlKU-liLAClAL l'K,Hl(in.

Tta. carli.-st l.art of lia' int.T-Clacial poriod. wIh.ii tluTO .nust liuyo l>,-cn

a ulac-ial lak,- ,o,-n-spon,li,w to I.ako lro,,uoi, in post-Glacial tnn..s ha. .»

no r,.<or,l. Th. imcr-dla.ial drainaRO had a l,as,-l,.vel as low as I,ak,- On-

rio. wh,.n a stnall s,r,.an,,prol,al,l.v not unlikc th,. proson. Don «,. a .ha"™'^

a«) pa,-..s >vid.. throuBl. l.o"hl,T ,lay and th,., Iti f.rt >nt„ th- nnd,Tl> n«

I orr'iin,. «hal... The v.Tthal «ails ot slialc aro ahout as h.Rh as thosc ol th.

prrscnt .-uttinss ot th.' Don. a.nl it is n-asonalilo to suppos.' that as n,u.-h timc

was r,'(iuir<d to d,. th- «ork, say S.IHHI yi-ars.

Don a^sfUnics,etc.)

\BouldarCt9y

— : .. ~Irr— Lorrain
Lw9l or Ûoa ffivmr

Hariz^ntmlSc»l« oTfMf

FiG. 3.—Section at bend of Don.

Th- riv-r o,-,npyinR this vall-y d-posit-d coars.- shinRl- on the l:o,to,n^

n,ixe 1 «ith l,r„n-h-s an,l trnnks of r-d -<lar, -Ira, oak an,l pawpaw. so tla

2 tnat,. was alr-ady warn.er than at pr-s-nt, snu-- th- Pawpaw do-s not

-a-h h- n.,rth shor- of Lak- Ontario now. Th- wat-r l-v-l of th- mter-

lada tk- tm ros- to «) f-t abov- th- pr-s-nt. for what r-ason .s onknown

ul ; i s ou 1-t was warp-.l up. Forty-fty.' f--t of D,nt 1k,1s w-r- la,,l down

Tn-Udin - 'rai thin or thi,.k 1,-ds of stratifi-d clay with in,erl,-dd-d sand

au 1 fin- Brav-1. Th- upp-rraost four f--, of sand ar- r-d,h.n-d and ,-ra-n,-d

:°r^,n Li.!-. in,ply!,« a long p-rio.l of ,«i,lati.n. Trunks ^ .... a

,oun,l at th- hotton, of th,. l,-,ls. an,l l,ay-s as w,-! - ™"^-
-J'™

'

„,.,.nr at various l,.v,.l» ah,>v-. H,)w mu-h tmi- should h- allo«,',l f..r tlii

;, Jth o h- -iras, oak. n,apl-s, sy-araor-s and oth-r for-st tr,.-s on- -an

™" U-. Th- trunks at th- hottom must hav- l,--n hun, r,.,ls of ,
™rs m

ZoJZ and thos- at hi^h-r l-v-l» a, «-11 as th- oxidat.on of h- upp< r .ami

f,r, ifa^: d-raan,l-,l .'h,, hundn.ls of years. A thousan.l y-ar, for th-

"'"'Trr::^:r^:;^:.:;-":-.ana.-.oah-i.h..5«

,hc pr-s-nt Ontario an,l a hay str.l,-h«l for 14 ,-ul-s or mor- .,. th- north of
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Tonmt.i, wliiT,. „ lurni. river ..i,f..r, l i

»l«I.,.k,.s. DurinM,X : ;,;:;:;'"«•''' ?"">-^ "f "" 1—"<

tl.c Don l„,ls jus, ,|,.,™h,,l • ,' VT '''""*"'"' " '''"" "P""

'""»' 1...V,. 1,,,,, „,„,„ „,„r,. „«„„!;;;.''"'
''"^ •"" "'"' " '"'" ""i'-. ni.' -.a

« ^J::::::z:;1^; :7:::;^';r:r'
','"•' • "" •" " ^•'•

or ahmit 2.71») vi.ar,.
I'ri">.ii)l.\ .il ||.„>, (,„„. n,,,,.^ .,^ ^^^^^^,^

Tl„. (io f,.,.| „f „ra,ifi,,,i ^^,,,1 I j I

.

'l"«ii i,i ,|,„|i„„. „,„„, ,„ ,, ,

.11 1« !..« tl c ,la.v w,.r,. „r„l,al,ly laid

" "" > ^

—

n. ,„a,. .^:n:;;.;...; ; ;::::;;:;':"":?"'""' '""
yoars. '" li'i thi> iioiilil rc(|uirc (M)

AildinK iip tl„. aiiuiiint» Eivc.n .,|,„,.,. f„, ,i |.„-

Tnn.,,, i,„...,„„.,„ ,„,„„,:, ;,::;:;',;; :^;
< .p-»:.^ ..f .1.

.
KiBiity f<.,., ,„ ,i,i,kiy |„„|,|,„| ,„,„! I

'"'/• '"
,

,

-.inia,,., .i,,,.,, „|„ir r..la,i„„. ,„ .l" , ,. U
""' '"",""•''"'''' "' "-

f"r,„,,l |m,l,„i,|y rith.T l„.f„r,. .„ „f,,.r „„ ,
" .

''''"" '""> "''''

ir. tl„. FI,i,iil,,r r,.si„„ ,„ ,|„. „,„, ,
, .

.'t"
•" '^'""\' "' ^''^-rai miles «i,!,,

"u,,.,i<-,„ir,.,|."s,.arl,„r, i„i„: T m::'^^,,:":'^,,;!,'"""
-"" '" "-

ver, 'l.-P.,lmiiKh,)„,irn.|a.iui,sl,ip
,a I,,

" "":'
'i""-^-

'"" '""' l""'"

Th.. I)u„.l, riiurHi vall..v is l.ea, if .^ ,;,;'"''''' ""'^''^^ '•"ainlv.

a. S™rW„, s., ,ha, i.s ,,,ara,.„.r .Z L^^,
""''-"'"""

'" -"«^

Ka.'t:;!;::;;;:::' -rr,::;--.:;- 1,'-t r'
'- -"-

Iak,.. Tl... vall,,- „a„ ,«« f,,„ 1
j a'

'
m, '

f"''"
'" '''' '"'""• ""

"n.ari,,. wi.h „.,„i,. si,,,,,. „„ i,,,:,
" ,;'"/" ";''',' '" "'- '"-'' "f '-ak,.

>vla.r.. ,1,„ wi,l„, is al,„u, „„.. „;;;,;' T „ . : " "' "" ""-«la™: 1„.,K
a siiiall str,.a„i. «I.i,.!, „„ul,l ,,r„l,al,lv ,>nrl. '

", '' '' '"' ''>'

.-„.ly h...|s ,,„, y,,v sl„„.|V „u'h ,

™"""' "'""""' "" "PP"

'ha.m,.|. „,„ a,.,i„„ „f raiii a,i,l w,.a,li,.r l,,..,.].!
,,,'.''

l'"""; .'I'""""";"'

'*"

'" - '-" - i^X?cïT,:£" ;-:;::
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o
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th. i,T i„ po„-(i|a,.i„l ,i„„... If „„„, I,.. ,.k,„ i„,„

nKMic:r;;:^'-'
"•"^"' """"'" "• •= '^ ""«""-'• --"«'"^ -

l'„»t-(;lm.i„l,in>,..w),i,.l l,a»la,.,.,lat Last 24.(KKI,vi.ar».prohal,lyi„,.|u,l,.,
.*» Lan „„,.-,h,r.l „f ,l„. „a»., r,.,.„K„i.,,l i„ i„„.r-(i|a,.ial tin,..; an.l it m v

Jliadâl
,",:,"

"""' '""""'" '""'" ""
' ''"'™' '"'""" "' ''"">" i""'-

I.. tl„. for<.g„i„K .stinmt.. of th.. ,lurati„n „f il„. T„r.,nt., inl,.r.(;ia<.ial
p..r..,,l n„ ,..,„„.|..rat„.„ ha, !„...„ giv,.„ ,„ ,„•„ fa,.,.,r, w|,i,h a.hl ,„ ,h. ^pr,..„.,n „f „, l..n.flh. Th..,.. ar.. th.. .-nnmti,. ,.ha„g,, an.l th.- ..hanl ,f
ev..| .,f th.. la„,l. Th.. ,.li,„a,i,. ..,v,.|„ „.„, f„„„ „,„,a1 ,.„n.ii,i„;:, a L„
t..n,p,.n,t„n. sta». an.l ,h..„ ha,.k a^ain ,„ ,..rn,an,.„t i,..-. Th.. .-hanj
e<,u,vah.nt t„ a ,mftn« „f latitn.l.. „f „„ |,.„ „,„„ 25.. ,., ,„,„, „^,!^,

IZtr; ^"
"""'",»''"' ""--v "f th.. .-au,,., „f glaHal p..

ach,, t...l, th.. ..hanp. .. <.|nnat.. n,u,t g., .,„ ,l„wly. Si,».,. l,i„„n,. ,;,„,, ,h,.r,.ha, ),,.„, ,,„ «...Il „,arl<..,l variat:.,n in Eur.,p... „,„| „„.. ,.a„„,„ ,r„,„f„„, 1
,"",""" ";"' " ''"•''"If »' >'•'• t..n,p,.rat„r,. i,„„ „„,. „ith l(«l° Fahr in th..

sl.a.l.. iv,tl,.>nt pl..„t,v ,if ti„,|. f„r tii,- .,p..ratii>„

AKain th.. ri,,. a,«l fall „f ,h,. lan.l ,lu,. t„ ..p,.ir„K,.ni,. ,.a„„., „pp,.„r, ,„
,

I... ..xtr..,n,.l.v ,i„w, an,i th,.r,. i, p,„i,iv,. pr„„f „f ,|iff,.r,.n,ial ,.!,.v.tion t„
1„. ,.>.t,.„t „f at l,.a,t IWi f,.,., ,l„ri„K ,|„. T,.r.„„„ f„r„,a,i„n. Tl,.. ri,.. „f 1«|

ri,,'"
•'';••"'"-''"'« "' 'l"' i"<'T-<lla,.ia, p,.ri,„l. ,1,.. hait a, tl„. „,„.xi„„,„,

p.,.nt. an, tl,,. „nlc,nK „nn. ,„„„ ,„ tho uriginal i,.v..| .-oul.l hanllv hav,. t„n
a<.,.,„„pl„l„.,l ,n anj- ,hort p,.ri,„l „f ,i„„.. v]mm: „f l..v..| „n ,„ large a
»<.al.. app^r tu r,.<,uir.. n.any th.,u,an,l, „f ,v..ar,. It i, pr„l,al,l.. that tiw
<h.wmvar,l ,1„ t.n,. „f l,.v..l i, ,„ 1,, aP,.„unt..,l f„r l,y tl„. h.a.l „f i,... an.l 1

1.'

r,,,. l,y tl„. „,,1,,„K „f ,h,. i,.,. r..„,„vi„g ,h,. l„a,l, l„„ „„. a,lju,t,nont in l„„h
.-a,.., n,ay hav,. law..,l th„u,an,l, „f y,.ar, aft,.r th.. rhaniî.. "f l"a,l. Thi, l,a,
''^'""'l.v I n tl a„. i„ p,„l-(lla..ial timo,.

EXTF.NT <ir THE l.VTER-OLACIAI, DEP.Isrrs.

Th.. kmrnn oxt,.„t „f th.. i„t..r-fila,.ial .l..lta ,l,.p„sit, at T„ront., i, «0

»l„,ul.l ,„.cur ,,, „tl„.r pla,.,., r,„„„l tl„. Ontario l,a,in. Tho infr-Gildai

lak... l.„t „th..r ,l,.l,a, ,nu,t hav 1„...„ f„rn„.,| ,,y „„„„„ ,„,„„„. -,.,, I*^,,

nnimrtant fin.l „t tl„. s„rt i, .l..„.ril,..,l l,v Mi,, C ,1 \I,, „,. „„.,''

i:";aVrrr/"^rr"""^-"^-"" •-»'»™-'."-.^":n:
d ,r„ ,, ;1 T'-

':"""•"•'"" »«'" ""' '1- ''i-ii, „f ,i„. D„„

. 1M ., t.„. )„„ 1„„|, I I,,. p|,„„ ,„„„i„, „„f„rt„„„„.| „„, „„, ^r .,1 f„r u!..n„h,.a„„„. It i, „,„..w„rihy that ,1,,.,.. in,..r.(;ia,.i:i 1„.,1,', ,.

'If lonRing to .Mi.-isissippi vvattTs.

i.I,.„r f;H-,i., \-„î. x\'i, irnls, ,,j,. .-,(ir,-7.
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ilftiTiinm- thc s]»ric,. Tl„. K,.,„.r,il u|,|H.ami„T „f ||„- «,„„1 uri.l |),.ul i«
nuich llk.. timt froin tli,. T.ir.int,, ir,t,T-< llaiiai l».,|.,, i„ul tln^ t»„ •.,1, of .1,-
pcisit» wiTc priihul'lv fiiriiu'il ul th.. «uni.' |iiTii«l.

l'riifi.»»or Hakkii is (-(mvinr..,! „f tl„. Imiik liuruticiri (jf tlii' Maltufflinii
intiT-Cilarml ili'i),)»!!,. "Xnt „i,|y «„, tlicn- ci,.|,„»il,.,l a coiisi.liTaMv thii-k-
!"«» (if st ratifiai clay,. aiul surul, hul llicrr was siifflri,.„t li I„r a nrcat iH'atvm ..waiiipy «rnvlli. as «,.11 as f„r trirs „f laruc siz,. t„ .nature, !.,• hurini aiu'l
IliiiriaïKlily carlumizi'il l.i.forc (lie- iirat iilacia'ioii."'

Tiic r 'ijtc ).rils just M»'llliimi-,l iin-ur witliii, IKHI iiiil,.s <,f tli,. |.a|,racli)r
il-,. ,-|.|itrc. I'usImiik s,>Mtlnn.st«arii tli,. ii|. «iiiil.i nacl. tli|. Hrst liKait,. hcils
m -.m .nili-s, thc last In almut 4IK1 .iiiics, «M,. T.ircilu ivoiiM 1». rracli,..! I,v
an a.lva.„T „f 7(H1 „r SIK) mil,.» i„.arly south. Tlu' rclrvat nf tl„. icr «1 tliV
clnnati. i-liaiiK.vi wcul.l. ..f .•ourse. n'V.rs,. tins route', tlie Toront.i ri-Kion hehiK
set friT Hrst uii.l the .hune» llay slope last. If tlie .\ltimian n'uion «as in-
nielu.leil. tlie retreat anil ailvunee ivonlil lie lenKtIiiwil to I.MHIor 1.2(«l miles.

" '"i" 1 1 "II"»™ Huit oiu' Inter-dlaeial pvrloil. llie earliest in .\ortli
AiniTlea. prolmlily Inehuleil ,l|.posits (xteniliiw from Nel.raska to tlie uortli-
eastiTn jiart of Ontario, a illstame ef m) or (WO miles, tliat tiic^ inter-dlaeial
perioil «as vcTy lonn. nnteii loii(,er tliau po»t-(;iaeial time, ami tliat ilurilig
jiart of llietime tiw elimate «as lieei.leilly «armer tlian at iireseut. .\fler
a witiulrawai of XIHI miles from its sonliiwe.tern limit oue eau l.arillv li..|ievo
thaï Ihe reliminiui- :)I10 tTlihs to the claeiai eentre «ould resist tlie loua eon-
tuiued jierioil of mil.l elimate. paitieularly whc^n it is rememliered that tho
ecNitral area is a Ion- |ilaiii. wilh no luonntains on whieli n^nniauts of the iee-
sheet uiinht maintain themselves a» .\lpine ulaeiers.

The ecaieinsion i» irresistilile tlial in at least tliis iiiter-diaeial perioil the
I.aliniilor iee-shec't eojnpietely vauishecl. to retnrn agaiii aller mauv tluius-
auils of years wlien the earlier eliniatic e.in.litious wcTe repeated.

The Labrador iee-sliec^t «as liai greatest of the Pleist<ieene si Is of
Atneriea and proliahly c.||nalled the ici-i-ovired area of northern Kurope.
If it was entirely reimive.1 liy the iuter-(daeial ehailRe of elimate^ there seem»
uo reason «'y auy other ice-sheet should ]iot disa])pear under similar con-
ditions. Kvi<lcn(r of at leiist one «reat intiT-(dacial iutcryal lias Ijceii foiiiid
in inany otlicr ret'iou», includinp; tro])ieal moiiulains and part» of the soiithcrn
lii'lnispherc: so that the dimatie cliauKc «liicli was powcTfiil cnoiiish to re-
niovc the largcst .\incrican ic|.-slicct sccuis to liave airccicd ail parts of the
world to an important dcRrcc. Oue iiiter-( dacial [icriod » ns to havc I n
world widc. iiiipIvinK causes of a Kcueral character.

1 Iiiffr/ilfici'il }'i
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obcriin, Ohm, L'.S.A.

In 1881 Profc!*Hor H. C'ahmll-I.kwih umi inysclf wcrc apin)iiitc<l hy

Prufc! ;(ir l>v>LiK ta mark tlic (llucial Imumlury iicrui^s IN-iuisylvuriiu. Tlie

rcsult ol" our work are to be fuiiml in Voliiinr Z cif tlir St'i-ond (Jcologïcal

Siirvt'y (if tliat Mate, and (iti tlic iircduipativinK niu|). \W set ont witli tho

tlieory that tlio CUut-ial hoiiiulary wan niarkftl \ty u distinct tt-rtninal moraine,

luit we s4Kin iM.'rct'ivt'd thiit in places tlic ulucial icc had cxtciidcd soriic dis-tance

beyorni our terminal moraim-. Tliis wc (U'iioiiiinutcd thc "frinnc," hi.t iiij

othtTs prcf'Trt'd "attenuatrii Imnlcr," 1 am willing now so to dciiominati" it.

8ubse(lutntl^ Profcssor E. H. Williams, uf Lchigh L'nivtTsity, deliniitcd the

iHJunduryof thc attenuated iKirdcr a-* sliown mi tlie inup and coHccted a

great mas^ of important facts bcaring upon its âge.

It lias lit't'n pcnerally supposée! that our moraine niarked the boundury

of tlic' 'a in tbis région whicli vvas oovered by the so-called Wiscunsin stage

ot ad^ aiicenient. and that the attenuated border correi*ponded to the Kansan
î-tage in the west; aiso that an immense period had elapsed between the

dépositions ou the attenuated border and those ovcr the région to tli* north

of our moraine. At first Profe!*t*or Chamberlin iasisted' tliat tlie entire

rock érosion of the rivers had intervened between thèse deposits. This

would imply an enomious Interglaeial period; for the rock eroïiion of tlie

Allegheny river, extending for hundreds of miles, amounts to fully 300 feet

in depth, and corresponding rocky gorges exist in the Susquehanna, Lehigh,

and Delawarc rivers. Thc ::;:; pc:.;î ion, iiowever, was in due time disproved

by the discovery at Warren and in its vicinity of burieti channels filled with

the oldest débris, and of a gravel terrace extending continuously from the

présent bed of the river to the top of the bonlering rock shelf about 300 feet

high. At Bethlehem, just above Easton, it was also found that a deeply

proded rock gorge was filled with the oldest glacial débris.'

Furthermure, from the examination of the deposits themselves, Professer

WiLLiAMH bas collected abundant of data to show tliat the inter\-al between

thèse deposits is comparai ively short.—in fact that no hard and fast line can

ne drawn between the deposits north of our line and south of it.

1 r.S.G.S. Bull. .58, pp. 30, 35; iilao Proc. Gcol. Soc. Amorica, Vol. I, pp. 472, 473.
ï G. F. Wkiout, "/« Agf in Nwlli .4Hi(Tji-(i,"..'îth «1

, pp. 1.31-166,

451
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Il iiMTi- IriHi- roiiipnrtil witli prr-<lliic'
ihv i-artir^t iiiviifioii uf t)ir

tiiiii>.

'.;. The Kliiiiiil iliiHWI» iiviT llu' iitli'iiniitril iMirilir. ihoimh fur llii' m .|

pnrt IliK'lly l.xilliznl un n.l]J|>liml «illi tlin»r niirtli ,if llii' lunruini'. inlituill

ul»o a i-iimll iH-r iiiit. i.f umisiiliii il p..|.hl,.-. „ud ir i. iliuir thaï l\m \m,m\u,,{
matiTial inimt ilrtiTmillc llic llall' nf Ihr «linlr ilrlKwit. Il ny ilim». iiNu,
wcll riiuiiili'il Ciiiuiilluii IH-Iililrs. ilirply iixiilixiil iriiiii tlii. «urfair iiiwar.1.,

wiTi' «uhjiTtiHl tu ici' arliciri iliat «un- olï uni' •iili> nriirly tu tlii' iiirr uf
uiiuxiiliziil matiTial, IIiuh iiuliratinu tliat llir unlilatiun uf tliv |a.|ilili.« »„» pn-
Clliirittl, tlii'y U'illK in lli.ir "\iiii/nl ruialiliuM «lini pickiil ll|i liy llii. ir,..

Anain, luciil [Mlililr» iiiIiikI «itli tiii- iiiuri- liighiy uxiili/,.1 niatiriala fruni
thi' far Tuirtl' ..Imw nu i iIit hiKn» u( wialliirinij ur ili.sintcaratiun in tlic

attcnuiMi'il liuriliT tlian ili.y ilu in tlii' nniun nur'li uf tlir niurainc. In iIm'

thi! nn.v uf ( )ri.«liany .-anil.tcuw ]iililrli,. tl.i» fart i- viTy luitiri'alili- in pa»ing
nurthwaril frurii Mitlililii-ni, iiiar l:a>tiin, tu lin- nitiim n.irlh uf tlii. niutaiTa-
Again, it is uira^iiMially funnil. a» at Warri-n. tliat (hr i-ali'iti' uiinrrinK
in tlic ulariai ili'piiMI» in tlir furni uf sliill.- lia» lici-n li-: _liiil nway I,»» in
winii' iHirtiuiM uf tlll' attinnatni lunl.r tijaii in sunir plaw. la.rth uf lin'
liunler.

Kruni tlii'M' fai't», wliich liayi' li-iii (lalliiriil in aliinulanci' liy l'rufr,-ur

Williams, it isi'viiliiit tliat «. Imvi' in thi' attriniatid liurili'r. tuiii-tlii-r «itli
'11'' «"'"1 " nnt uf III tiTial friirn tlic far la.rtli ivhirli In.d lii>|.n i.xiilizi'il in
pri'-( llac'ial tnni'. a runsiiliTalili' aliiunnt uf lui-al mati'rial «liii'li ilui .» nul .«liuw

an lxclM^ivl aniinmt i>f uxidatiun, lait wliii-li liicanic niiiiKli il «itli llir ri'

liiltlily uxiilizi'il niatcrial iiiul waw spri-inl ui;t i a ruiiin li'pu.sit. Tlic
larKcr iH'ri'i'iitagt' uf nnuxiilizi'ii inati-rial nurtli ul tlir niuriiiiii' fiilluws natnral-
ly fruni tlii' fact tlint it «as l'iilli'.'tvil aftc- tlii' fir»t ririiuyal uf tlie uxiilizwl
imis». Ont- ha» lint tu pas» anywliiri- fruni Ilii' iilai'iati'il tu tlii- iniBlai'iati'd

ri'uiun tu SIC Ijuw ijri'at «as thi» i.riginal lilankit ut luu»i' »uil jiruiluii'il l.y

lonu pn-<ilai'ial iixiilatiiin. It is nu niKuinniun iLinç tu Hnil liranitis aiid
Klii'isses in thi' unulai'iati'd ri'liiun disinti'itratid lu a iliptli uf UNI fiTt; «liile
in thc Klaciati'd rcniun tlicri' has hn-n nu pi'rri'ptiMi' disinti'icratiiin uf \],v

«ranitic nrias «liicli wiri' planril and sirati'ln'd l..\ thi' ire.

It i» significant that, aciurdiiiu tu l'rufissur II. !.. Faikimii.1).' thire
lire nu iiidieatiuns in Xi'W Vurk uf any IntiTglaiial di-piisita. su that. wliat-
l'vi'r inuy lie trui' uf thi. stati's in thi' Mississippi vnlli'y. tlieri' is nu rvideni'e
in tht l'iisti'rn statc» uf lung Intirglar-iul ipui-hs. Evi'ii thi' uldi-st dcpiiaits
in Pi'iinsylvania aro M'paratrd frnin tlii' yuungist l.y a l'uniparatiyi'ly short
inti'ryal. Tlii. Hurtnutiuns uf thc ire friint in tlic .Mississippi vallcy «cre
[irulialily uf cumparativcly sli.irt .lnrati..n, fur thcy niust ail .'umc witiiin tlie

ilati' a.s»igni'd tu thc ilcpusits uvir tlic attcnnatcil (llacial liordi'r in
l'cniLsylvania.

1 Prisiili'Ulial ;i,l.lri..s (i,,il. S. r. AniiTi.a Ml:).
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TMK SANCiAMdX ISTKHCLAllAI. STAr.F. IN MINNtSOTA A.ND WKSTWAni). 4.'l7

as wi.ii. ,i« tlif iiarrowcr parts of tlie lakes, Imt in otliers, mljiiininn Iakc» are
nmni'ctcil liy iimtracti'il i-lminul», «ui-li a» iiiiglit liavi> Ijccn rut li.v tlu' uut-
NiminK slri'am. Tluis tln' séries does mit iiecupy liepressions in any well-
inarkt><l ecmtinuous valley.

Tlie Central eliain ineluiles aliimt 20 lakes, uiai extenils 22 miles in
an allnost perfeetly straiiîlit X.-S. ciiurse, froni PcTcIi Iake, tliriv miles soutli
iitWatonwaneouilty, tolciwa Iake wliieli is emsseil liy tlie state Une. Tliis
séries of lakes lies three tci six niili-s «est ot tlie East elmin. Its outlets are
Soulli, Centre, Elm, ami l'ereh erceks, ail fimvinK eastwanl.

The shores and the eountry on lioth sides ot the Central eliain of lakes,
as in the ease of the East eliain, consist of till. «liioli rises to a nioderately
imdulatinK expanse M) to 40 or 50 fcet aliove the lakes. TIioukIi forminn a
very ilistinct. strai(îht séries, thèse lakes do mit ueeniiy a well-defined con-
tinuons Valley, for its «iiltli varies froni une mile or more to less than aneiuhth
of a mile, aiitl it is interrupted in three |)laees liy water-divides, the lowesi
points in ivhieli are 10 to 1.) feet aliove tlie adJoiniiiK lakes. Silver and lowu
lakes are the lieadwaters of South ereek and hâve tlieir outlet liy a streain tliat

rnns nearly ahing tlie state line to the .south end of the East cliain. The
midille part of the Central eliain, reaehiiig 12 miles froni Simimit Iake to the
Twin lakes, is triliutary tu Centre ereek; and its ]iortion farther nortli,

e.\oeptinK Pereli Iake, is witliin the lielt drained liy Elm ereek.

East Chain Iake. thoUKli dummed. lias a diptli of only l,i feet, and
prolialily nom- of the lakes of that eliain are mueh ileeper. The maximum
depths of some of the lakes in the Central eliain are reixirted as foUows:
lowa Iake. 1.5 feet; Silver Iake. the deepest of tins séries, aliout .iO feet;
Hall's Iake. 20 or 2.-i feet; Hiidd's Iake. l(i feet. and Lake Sisset'in, at Fair-
nionf, S feet.

The West eliain of lakes is le.ss distinetly ineeted than tlie East ami
Central eliaiiis. froni whieli it also differs in liaving the longer axes of some of
its lakes tniiisven<e to the eoiirse of tlie eliain. and in having shorter séries of
lakes .joined witli it a.s liranelies. Tnttle's lake at Ihe south end of tlie eliain
lies on Ihe state line. aliout four miles «est of lona hike, tlie south enil of tlie
Central ehain. Tlienee tlie West ehiiiii reuelies 20 miles nortlmesterly, tlien
niiie miles mirtherly, and tlien northwest and «est for eight miles lo Mountain
lake in Cottonwoo.l eounty, its «liole extent lieiiig .î; miles. Its successive
portions fr soutii to nortli are triliutary to tlie East fork of Des .Moines
river, to Centre ami Elm creeks, and to tlie South fork of Watomvaii river.
Tins West chain l'omprises aliout 2.'i lakes. extemling tlirough a reKioii of
nioderately umlulatiiig till. the direct deposit of the iee slieet. with no iiote-
wortliy areas nor unusually tliick iiicluded hiyers of watçr-deposited gravel
aiid saml. whicli. imleed. is true of ail tliis eounty.

The lakes of the south lialf of tlie Western séries lie only 10 20 feet
liilow the average level of tlie adjoining land. «Iiicli rises in long, gentle
slopes froni their shores. Xorthward. in Cedar. (Min, and Mountain I.ake
townships. Il itour is nearly like that along the East ami Central eliains,
tlie lakes lieiiig liordered liy liluffs of till, of moderate or oflen steep ascenti

M..^à-
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THE »AN(iAM<)N ISTKHULACIAL STAfiE IN MINNESOTA AND WESTWARD. 4.ïft

This liilu' lay npon tlic ari'u that strrti'hi's frimi llii' lii'Uil cif Miiincsiitu riviT

«outliw-ani to central Iciwa. iiicludiiiK WatoTiwau uiul Martin countics. Its

wiiith at this latituilc, at thr timc of lorriiatiou of it.s cmtvr at, Altamunt
nuirailu-, «as from AlbiTt I.i'a un tlie rast tu WortliuiRton on tlii- «est along
thc sduthcm ('(Irc of MiniH'a(,'ta.

In Martin rounty tlicai' tlim' i-liain» iif lakcs, anil tlie i)rincipal liranch

of tlio West cliain. ap|)i'ar to sliciu- that, lictnirn thi' tirni' of Kreutcsl cxti'nt

of llii' ii:' anil llic date of tlie lasl lilaciatioi! lierc. inter-lilacial rivirs werc
carrii'il sontliivaril in fonr eontincnl vallfvs to tlic Kast fork of Des .M<lin('^4

rivc-r. Tlii' présent drainaw is niostly transviTae to tins eourse anil trilmtary
to ISlne Kartli river; but tlie waterslieil ami sln|M- 'lat noiv turn it away friini

tlie Des Moines are so slinlit tliat. if tlie existii.^ streains liail eliannels from
norlli to soiilli. sni-li as were prohahly eriiiled aliiiiB tlie liiies of tliese lake
eliains iluriiiB tlie rei'essi,;n of tlie niariiin of the iee-slieet that reaelieil to tlie

farthesl liiiiit of thi (llaeial ilrift. tliey v,,.,!,! continue to Hovv sonthwar.l
to the Des Moines, l'rol' ilily ail of lliis ei ,. , exi'eiiting perliups its nortli-

easteni loimsliiji was, il. iciK a lonj? inter- , eial epoeh, ineliiileil wilhin tlie

Des Moines l.asiii. wliieli stiU einhraees a part of it af the souflnvest. Tlie
last glaeiation iluulithss adileil i-oiisideralily to tlie drift. liut ilid mit entirely

reniolil ils toiiographie features: so that hère even llie inter-( llaeial water-
eoiirses that were eut in the drift are little eliauRed in soiiie portions. Tliey
retain tlieir steep hlufls and tlie |iresent séries of lakes. Tliis inlerpretatioïi

is stniiiKly eonfirnied hy features of tlie vallcy of Minnesota river wliieli seeni

tu lie explicable only by assmninfï siinilar causes.

Dther évidences of tins Sanga i inter-l llaeial stage in Miiuiesota niay
also lie citod. Somewliat the siitni' conclusion as \ve dérive from Martin
eiiunty seeins to be enforeed by tlie section of the drift just Southwest of New
l'hn, in Brown county. abolit 4(1 miles north of thèse ehains of lakes.

Again, Kushseba township in Chisago county. about ~iO niih's north of
St. Paul and Minueapolis. contains a considérable tract, sonie five or six

miles long and nearly as wide. wliicli is underlain at some deptli by reddish
modified drift. This drift was spreail by strearns Howing down from the
receding nortlieastern lobe of the ice-sheet, forming for a tinte a laml surface
which bore timber. and was subseipiently overspreaii an iee lobe whose
ciirrent was from the northwesl lo llie .southeast an, ..st. The overlying
yellowish gray till. which spread as a eontinuous nearly level and nearly uni-
lorm beil only 10 to 20 feet tliiek over an area at leasl five miles in diameter,
ciiiitaiiLs ])lentiful limestone fragments carried from the northwest. In this

respect it is in remarkabl intrast with the red till deposits beneatli. which
came fron, the northeast. eontain no limestoite and took tlieir red tint from
the shales and sandstones of Lake Superior. One well in this area encountercd
peat and decaying fragments of wooil in a water-deposited ilay beneatli the
lîray till. and entcrcd gravel and .sand at tlie top of the older underlving
modified drift. thus testifying that a land surface with peat and f./rcst trees

existed thcre previous to the very latest glaciation, wliieli brougiil tlie yellow-
'-ll gray till.
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in thc Cri-at Basin wrrc attiMidi'ci «ith iiuTcuscd srwwfull aiul ulueiatiim
uixm tlie ccijitiKuuu» iiiiiuntain rannf». Tlie twii stages of great rise iif tliesf
Pli'istinrnc laki-s, s,-i,arat«l liy thc iiitcrv-i'îiiiiK stane iif tlii'ir desireatioii.
wlicn tlicy wiTo iinirly iir wlmlly i.vu|»iratcil away. are iluulitli'ss corrélative
on more nortliern and castcrn parts of our contiiicnt witli twci ilivisions of
tlic Icc Aw tliut wcre markc-d liy aliundant snowfall and icr airuinulation.
wliilc thc intcrval of dcsii'cation has its anabipic castwaril in ati intcr-fllacial
sta»' of flnctiiatinii; rctrcat and rcadvanc(^ of tlic icc lioundary CiLHKiir
«rites of Lalie Bonni-villc, as foliow»:'

"Thc Hoiuieville l>a.sin orininated l>y iii»tortii>n of thi^ earth's enist,
aul came into existence long hcforc th|. ;tonm.vill<. c|i.)cli. Little is known
of Ils earliest cliinatie and physieal iditions, lint it was i]iaratively
dry for a long period in diately pn^c'edinu tlu formation of th|. great Iakc.
Jiiiring thi» periiKl, alluvial concs wcrc fonned idiotit tlie liasi's of ail its
gri-atcr niountain ranges, and thc sniallcr ranges were wliollv or partly Imrii'd
by Valley deposits, The Valley deposits ma> havc Ijcen'cntiriOv alhnial,
lint \vc- nroliahly also partly lacustral. thi' lakes heing (.f small exti'nt.

: !i A' followed two cpoehs of higli water, with an intcrval during nliiidi
tlie l.asm was m'arly or (piitr. cliipty. Thc first of thcsc epoihs «as at least
five timcs as long as thc second. The second secjrcd its water mark <M) fect
hlglier tlian thc first, and «ould liave eneroacli,.<l still farther on the liasin
sidcs lia<l if not l>ccn cliceked l.y outfimv, During the epiich of outilow, the
dlscliarging currcnt erode<l the rim, and tlius loiven^d tlie Iakc 37.-) fect;
and aftcr thc outHo«- had ceascd, the water fcll liy desic^cation, with nm
notahlo intcrruiition, lo its présent levcl in Créât Sait Iakc. Thc int<.r-
Bonnevillc cpoeli of low water wus of greatiT duration thaii tlic time that lias
elapsed sincc the final dvy-, dation,

"Thc liistory of thc Honnevillc oscillations is, morcover, closely
parallcicd liy that <if the I-ahontan oscillations, and it is lielieved that tliey
hclong to a séries of elinmtic changes alîcetiiig .mt only thcsi- two hasiii- l.ii't

the adjacent subdivisions of tlic Créât liasin.

"Thc i:ioraincs of tlirec PIcistocene glaciers descend froiii the Wasatcli
mountains to thc Icvcl of the Honnevillc shore-line; the mor.iines of four
glaciers descend from tlic Sierra Nevada to the level ot tlic old shore-line
of i'oiio Iakc; ami tlie relations of thèse moraines to tlie slioi,.« of the lakcs
and thc a.s.sociated deposits imlieatc that the maximum stage ol the lake-
oomelded closijy with thc epoch of iiiaxiiiiiim glaciation.

"Tlic iiheiiomcna sustain thi' tlieory that thc Pleistoceiie lakes of the
wistern rnited States were coincidciit with the PIcistocene glaciers of tlic
,-aiiie district, ami were produced by the same climatic changes. It follows
as a corollary that thc glacial liistory of tins région was bipartite, two maxima
"I glaciation bemg separatcd. not by a mère variation in inleasitv, but by
Il cessation of glaciation,"

When wc compare thc time ratios iiotcd by Cilbekt for thi stages of

ï U.,-i,ti.,S., Mou, I, ls;»0, pp, Slli-Sl.'i,
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" "ilf (liT .Vcink.ii,. ,1,

nur iih..r f,.

nacli Slicli " karri.

'"« 'H'M-hic'lii

runjt

r « l»tsee

"iiiiH'iir
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TÏ-^l l»,ul,.inw.lr.» in i,n„u. !.Tin.,.r,.r Dur, ..lnu..»Kr„,s.. u,.,l /:0,

fr

'
1, -r-

. „ al>,.r hi,T lu,!!.- . -n Mi..l>.iKk,.it un.l Kro«,„„skmft stark

i, vZ,,-:, irilït .nan hi.T. l..-n,l.-r. in .l.T Nal,.' v.,n l,.stl,ank.K..n

l";: :t,
'

::nu„.n in ,1,.,,,., n„n ,las ,„.,.,..... Ma.vrial v„rw,..«..

i:; U.":i,n'il>' .. n. MXnruNn .in,. Kn,lnu,ran.. a,.- W,-k,.n v„n Karlu.nsan.l-

's„.i„ l„.i Il.inI,. in \V,,tfal,-u. ,n,f,.rn ,l,r au»s,.rst,.n lùssn.nz...

l)i,. nv,.it,. r,-a,la- ,l,.s Bl,.,-kr..i,-l,l>Mns vu.l,T nmnnl.alt.MlaT hn,l-

;rrit;w:in,:t:;.:;::. ;..'i "a""'".-, ^.-;;;;
-

; , ,,nt.t,-l.,.,..l..n \Vass,Tn>,.nK,-.i kral.i« autla-r,...,.! wnr,!,,., k„. u.t „ >„ 1

'tn 41)'; Cnw^Sf'srliii'txiiiliidl Kilili'H.

;,;:::^:i:r:;î:r:;^;i;:; n;".!.::.,. H..,,.;.,. ..,.<.... t.^.... a.

"
, Vl..,u. S,.,... Sinnp,,. ...al M..,..v. ..'a. '...^ Ka,wass,.nn,«s.vs,. ,,

:i;;:;;::?:;,!i:::::.l.';;::'K,;:;.a,...H...
^tr::;::::r!;:

:'::;;;iJ^«.^:rs:s;::arï^rr:N:;ia..:.:r
1, . „„.! in ,l,.rsu.lli,-laa, Ma,k .nf,a,.,-l».n. Lal-au-n, Kaa,. .'"'l"";-'"'"

i -" '---v; •

,^"„Ttn::;,:.:;'t;;;:;: r;;:;^:;:";;..:;.;"

:;;::;:;:ri:itr ^" :::;::x.;,., -n,... .. .. <;.;;.--

,l„H,,.n,s,O.Mn.br,>>,-aln . ,

.^
^^_ ^^

,^ l,,,,,,.

st,.ll. M^ i«,,.r,.,.nau.K,'l..<àt''t.™>l;.™.«'...««.''';™;'''"'-
(lina'.i 1,1 ,1a

E.i'liicnt ,'ii. ,l,.r /.,) Wir fin,l,'.i il.n v,ir ,:lui \Visi.rl),rBi'n v,>n Osnal.riiii-

rârts, ti,i Ha ,T mal liran.is,-l,w,-iu. sû,l.i,'li lier Kll«' v,>n Mas<l,-la.. :

an. .111 Ml,

Wcifl.scl niit.'rtiii

liu ,1,» (il,,lîan-liarii tliiT
lislninitalcs mal v,ai ,Ut 11,1,'r iiis zii

> Wars, I I., 1 bis zn ,1,'n itns iTsl,'n (inM

1 ,1,'r lairi

ilis,-iali' luntliis^

liscla'ii Dilnvinins su ,1 ili,' ()li,Tlla,-ii,'i.l'iiniali.

les iilunu riilirKrulali's iliia-n kraftieiT,'

<,,\v,'it ni,'lit il' I

Ailsilr.a
''

,in,l,'rs lailu'in Massi- is,!!latt,-t. >,-hlicsslii-li ki'ilt sii-.i ,.if Mnri'



'""" '^"^"'- ^^'"~—o„„..„.e,„...„. 471
''"'';'<'• "'""• "Tstarkev |{an,l„.|„v,,||,. „.

k:m>IU: Mk ,!,.,„ „„„„„.,„.„ , ;
'

;

"» -'«M .,.rf,.„,|,.„ k,u,„.„

N'"l;'^rl„.„,,a„,|,.rW,..,,
„m.I S,.al,.

'" "^'-- '""'"'-. .. H. an,
!'" WanilcriiNK vcm (I.t (l.t^.

-'Y':
•'''""" >M -la. nau, ,r .,t:";;"",'t"

^'' " '" -^"-4

'" '-"•--Ifll.T lr,.,.k,.„. „,,,,„, ,:a.T .,,'" '""' «•""l".li.'l, li,.f,.„

"l'i.'fs Fl„s.,al „i,„„„ ,„„ ,,,,", ,,^

""" '"'•'' Ki" ...„mai ,l„r,.l,„,..

»-.Tr(mr„„« a,. M„.i„. „, ' i^; ,., ^
'-

^
î'"'l""« Pr r,i„„al ,1

ni-k auf U-.,„x.s,„,„,,:„ K,„„ ,,!;"' H-'l'.'l'''^ al,.. ...ia„,. „,,. ,.i„

'""tl.'n'-i u,„l „s,li,.l„,„ \„r,|,|,,,, ,,
'"

,

' "'^''" ""'11' n.„ „ „„,, ,

'''.-.l.al,>i.O,vi..|,,,,o,ra,,».,.H',M,
;: ,^;

'.^'''""- «">' "^ ^'^i-n lA.;
Dapw,, I :,.,.l„-a„k„„ si,.l, ,|i,. ,.i,,,„l

';'';''"'""«-"''""' Tal.„p.;
S.'-"-.. .,..nlli,.l, ,|,.s -na-r,,-!.:,,,.

'"""' "''"'^'"™
' "„. ,11,. H,-

"'/'''.<*•,„„,,,„,„,,,
I,,,,

„,„,-.'"'''•'' """"'"^ i''^ li.iscal,. ,.i„e

"a« „;i„,||,,|| 21
I

,

» "
;™/«-.-„«„.„„r:,:;;!,;;;;; !:;;:;;;;-:;' '"".://-..,..„. „ „„ „,,
t.vpus z,„„ a,ul,.r,.„ „i,.i„ (il II _

'".7 '"'«•"« v„„ ,.i„„,„ I.,„„|,,|, f

''rn„„l.al,is,.l,™ K„,|„,
,.;''' .""' ""'" '" i'''l"r Hi„«i,.|„

,,,,arf t
^-'1""1'T Krl,al„,„« "„,";'"",.""'' ""'"'""'» ''"-l' l-,„.

'

-i.af. na,.l,„.,vi,...,, „i„ ,;..,.^. ^^ ,

',™';'; '""
''"^r:"-'

< '''-"l-
•''•"'1 »ii"l. je „a,.l, K„„',|

,T, \-
Ki'tatl,,,,] i,i,.li( s,|,,

"il' (iw,.lii,.|„

>i„ati.„, i|,.r Fakt,

a,al,. ,l,.r

"l'i, (Kli,;

ïTfall,

" zif„,li<.l, ti,.f i„„| i

""<! f<'Ms|,a(l,altitt,. (

J""i.'M,„ .M<.ra„,.„la,„l.

"a. H„ii,,„laK,., (1,„,„|.

'''",lt,.rt. ,l,.ra;

" ."i",!. H,.is|,i,.l,, ,|„f|ir |,„

<'«li'i,u., /. H. (V

i''l' smvi.1,1 1,1 ,l,r .v,i|
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„i,,„ ,„„ „i,„. ,an.. Kis^Ht .m,r s,„a
/;: ^^ :;^ ;\,„„„„, ,„..in IS.st

S,„«lps f,.ink„ruiK.> ..l>'l (."pi'nB;
'
""

^ „„ „|,..r..i. Cbzhd.lilmium

'^^^t't;'::;:. t:r;i:"'; i";-;.';:;:^'.™- '»- '
'^fr'^ 't't'I't

«i.r,,.u ko>,™n. AIR",
^^^^^.^_^ ^,.^ Wnvlt.TunB m d..,.

n„.r,an|.™. Da.u S" i"";" '";7':":„ „
'

a„.l.n,M-its di. «r.tr.ut,.,

lanrt. Es is, nicl,, .u.tw..,ute

"Y""
"'

v^l '.ul d,, Maxi.nun.s ,.i,>er V.r,.i>

uns und nUht au.l, ""'"''''";''
'"'[.^sd Fall gcw.l.... is., s„ fall, u

Robild... l.al,...> kann. Vo.m aWr l.U s d rJ.UI g
_^^^^^ ^.^^ _

Lss- U".n>lHs,.i„.,.,.,.n.. ,..^d ..sa.,n.n,
^-^-^;'\,^,. ,^. „, ,,,,,„„.

Tcil a<T H,nl.Tlass,.ns.lat -l.s
'"^^'; "'

j^vrilis.'" rr'^P™'*'?''!'""'
^>

:^:^:;^;;^=.r::;i:;:a::K;:.ii,,.^. .^o.,,,..



n;:';:;';;:;„;;f:tx,;::i;;.;'::;i'
";«"— v^...,,,, .,,,„. „,„ ,,,,,,„,,.

tal.«,. Als „,l,.l'. J, irf .lif
,""" *'""""" >^nru<-kK,.|„ss,.„

.N-or<idcut«.|,lancl ./ ie.nVr ''';'';'.' ""'"" "'" """""l"""" i"

''''^r^=r.r-j;;;;:;;:: 'r^

nH.i,rfa<.„ „„„„„„„„„, tr,.™.^ ;-::^,™:;:;7;; ";!:;' "- "• --

Dli' Annahmu nii^lircrcr L-clniiiitcr \;.r.,\.t i

v..^:......;;;:t:;;;;;i;t::;j;::;t;.;:;;::^^^^^
l'i'-tiliiiril. /;,,., r, m/, /„)„ ,„ I

"" '""rpiiiiUiBiM.licii Wcmmti'ri

li'*-...l.-.. (;i.uiall,il,i„„K,„ \vl„ V ™
""''";'"'"" """• """l'"rs'

'"i' i..ilti.«,I„,„ ,„„| v,r , , t „
'""""""•' "" '"'- ""'i I-"kalnioran,.„

'Wn,.r KK.i..l,ar i,^! ,.w^ : ™ ."-v.^.sH,,.,, (I,.s„.i„.,„a,..ri„l 1„.„.I„,„;

>;
" ««-. >-M 'i,' 1 : r'i';!;,:'';:r' H

'"""; "-"•'--'""

..i..,»„eh„,»i..a„id,„,,,,„„,^,„,.„,™™ ^«°d ind ^on. E«t di, „.,i,„ Grand-
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von M,la«.TU.iB.'" m Nnrd- uu.l Mitti.|.l..uts.l,lan,l. Dir X..rfl,oc sc\mnt

m .ilicrii frul.,'1. Sta.liuiii IxToit» .Ut iiltf-tc.v Vcmlrf-cl.iTUnB ,-nt»vm-

wirkt zu luihcT.. In ilui «nkmilen (.,.l.i..t,-u von Nicdorland l>.s mr Niecler-

,.11». Lwcrtcn -ii.li HuvidKhizialo i«lcr n,.c.k™»e,lhn™ti. in C.i.i.talt inai-l.tiR.T

l'rinsai.,1- .nul T<.ns..lM.-ht|.n al., ilu' s,.l.r ,,..arzr..i|.li .n..l kalkarn. s.nil u.i.l,

si.frrn si,. I),.rivut,. il,.s w,.i,.l.,....l,.n iill,.strn Ki«.« .larst.-lli.n, l...v,..si..., ilas»

(li..s,.s ,l,.rt wcniR ...achtiR .nul "irl.t i... Stan.l,. K,.«-(..s,.n ist, cl....i a.ifR.nd...-

M,,.,,,... ,.i.il.,.iniis,.l.,.n Mat,.rial ansiLnli,!., Mi'nBfn nor,l.»,.|.,T (.,.»t,.l..str.n..-

„„.|. I„.i,.„nu.,.s,.|.. K...lli(l. «ritï .li,. Nonl»...' «.'it in» La.ulK,.l....t ..... .....1

.,.l„v,.......t,. iil».r .li.'s,. Schi.-l.t.... i... Ni..,l,.r..ll.K..l.iot i!.r,. mus,.l.,lr,i|.|...n

•(.....l- n.ul Schliikahsiitz,.. Dii' Kan..a iUc-sit ...ari..,'.. S,.,li.ii....t.. .st t,-.!.»

M.l.arklis,l. ....,1 l...n.al. mU vnllk,.n.n.,.,. ......assist, ....,1 ,s .»t wnl.r»,.li,..n-

li,.],, .lass ,li.. l,.|ztK,...a..i.l,. .li.. jinipr.' i...t. Mit .le.. Kla,.hs,...s,..l,,..,...t....

w,..l.s,.llaK,.rn .li.. ..1..... •|-,.rf.. v,... Ct.-r...... Pris.l..rf. II.n..n.i.l»l.l.tt..l, H..lt-

l„.,.k, I.a......l,..rK .....1 a...l..r.... (Irt.-.i .l..r r...K..l!...ul v.... Han.li.irK. !.. ist

w..lir<..,...i.ili.l. .las^ a...ii .1..' I..ari...'ii nil..vi,ill.il.l.mB.'n .1.'» .istl.i-l.on M'iili.s-

,v'.B, V,... U..B..... W.-st- .....1 (l»t|„v...s.... .....1 l'..s.... .li..s..r al.i,.....-Blai.,.al,...

.M,.,.r,.stra..sKr..»s,.,.. a..B..l...r..... Di.' Ka....a ail .li..s..r .....1 .
.t ......L-n'Il,-

liiill tr..tz ..aiiiT V,.nv,uults,.l.aft kc.u. iliT s]i..zih..<..|.

Xi...l,.rla.i.l ...l.T .l.T jin.Rsti'n

... NORDMANN i..

wcit v..rt.r..it..t.

iscli.'n N'i.rki)......,... .'iittiii

jni.Kpli..zâ...'.. K.iriii.... i\i-' A...sti.|ii'..s v..n

r,.,B»..l.i.-lit.... V.,.. N..rl"lk. lli..K.B.'n ist in il,r .l.T v,,.. Nobdmann .n

l)a„..,..ark z,..Tst .rka....... r„i„s „„,t«» var. e,„,h;,-i>: «-,..t v,.rl.r...t..t

In \V..stim...ss,.n liisst si,.], .li.. (:l..i|.|.altriBk...t .l.'s .....n.u.n D.lnv.nn.s ....t

,1,,,., Paludina dihmam-L-^fi^-v n.u.l.w..is...., ,las i,. zaLIroiclu'.. H.,l.n...B.'.. v..,.

,l,.r Alt...ark his .....'I. Ost|m...ss.... ..„B,..r..lT,.n ist. IV... Pal.ulm....laK..r

,.nts„ri..lit in. (l.-l.iot .l.T Saal.. n...l r..strnt !.. Tliii.-i,.B.... .l.T ( ori«™(o

«„,m'„afe-S.I,„tt,.r, Ks ist von I..t,.r..ss... .lass ...a., z.l Ol...r..ik i,, .Ivr l>r„v...z

I>.,s,.n anf s..ku.,.lar,T I.aB.Tsti.tt,. i.n iln.Kst..n (llazi..lk...s s,.w.,l.l (,.... .VU'..

,l,.s ...ari...... DiL.vinn.s tCmlhw, i./i.M wi..C..r(«V„(„/(:,»m»,(..« ...ul I «Mimi

.liliirintin in (l.si.llscl.att V.I.. ...rtiar.... Ci.n.-l.yluii B..|i.n.l,... I.at.

Non -l.T .-«,. (<« Uttilllnni] VnyM^clunimj wir.l a..B.'.. lu'... 'I.'ss si.'

all..i.. .Uis K.sa...t,. .u,r.l.l,...ts,.l,.. (,lazialR,.l.i..t v..llk.,.n....... a..sK,.|nllt l...t,

v.i... \V..stuf,.r ili-s Ni...l..rrli..i..s Lis z.. il,'.. Sn.l..to... Xarl. nu.in<.r A..s.i;l.t

niuss... il.r an. Xi,..l.Trl.,.i.. .li.. llau|.tt...rass..ns,.|..,tt,T iKiu.valcnt s,.ni:

vi,.ll,.i,.l.t k„rr,.s|,o,uli.Tt .li,. .l..rtiRO Mitt,.\t.'rrass,. ...it ,.i.u..n ,.t«as spat..r,...

Sta.li.in.. Fer..,.r Bfl.ort .1. r (iltiTO I.f.ss an. Xi...l,Trl,..i.. znr (,..f..lBs.'l.alt

il... z\v..it..n Vi.rBl..|s(h..n..iB.

\or....l,...liil. a.lssi.rl.aU. .li.' .•ir...n.il..iltis..l...n Bli.c.k...iirani.n B>l't '-

n.,.. zal.ir,.i,h.. li...nis.l... Al.laK..r.inB.'n. <». fa.n.istis.li ..n.l llonstis,.!, v....

den si"h|.r,.n P„stKluziall.il.lu..B.n ahwi.icl..... n.id «.«..1.1 .l.'sl.all. Wl,. w,-B.'..

il,r,.r I,ag,.runBsv.Tl.iilt..iss,. als ,.i.. jungeri-s. zi,r!te« /„^T!,^.^M,/ anB.-s..|.e.,

w,.r,le.i Faunistiscl. si..,l sic b'*"»"!"'»''"»''
'''"'''' K™*'' ''''"^'"'''' ^".'«"

ti.T,. wi,. Man....ut, Wollnashorn und Kies....l.irscl., .sow.e .lurrl. ,.....S.

Bi..n..nn.,.llnskcn wio l'al,„limi Dnbomi ...ul gewl.sst. Bcltr,m,l,a-.\rU-v

floristbch ..clnnen sie <.i..o S.....kTstellung oin durci, .lie lùhrnnB v.,.. I,ar

eicelm i jetzigcn Kiil.m.gcl.ictcn soviic von Unrxmia pnrimrea .....1 IM
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-^"" ''""' " "'"' i" -1-

»il.llu,l.„.i„i.,,,,„ T„rf,.„ n„ KO
"''''''' "'""'"'"' "" ''"'

-.'I. .liv ,lur,.|, ,|as (Invi,. , ,|. T).,k r''r""'""'-""
" ''-'""

2"K.-.i .si,l, a., ,!,.„ Ki,.s,.lKul,ri.,i„ ,^

""k»a,„l. li,.m,rK,.|,ra,.l„ .«,.in k,„i,„.„,

«l-ial..„. IIal,i„,.. l,.,' ,f , 77 "'"=-';; V".. K.-ss,.r,.,„ .U..,na.s ,„„l

'"'"" ""'i -li- Hi,iii,.i„,„ ...:'!"•,';,'''''"''''' ''^'^^''"' ""''1-

k.l..K.'.. an„,.h„r,.„. AlorkoOnli.^,^1 ;''"" ".:'"-l.i'"l.'..-.. S,.|,wa„-

«.•N.'t ...«tli,.|, v„„ H,.|,|„,f „,.',. " "'"""" *'''"'""" •>" "" Ki !.-
i- In„.rKkuiai,„rf.- ^ ..^ , K ' ;-"r;™'"--'-"»'. -.f.r.„.„. wi,.

«.-I,i,.|,„.„.„ .Sa,„i „,„| ,larii . . „^
'"'; '''%:"" ^""'"''l' ...S.l.tiK.m

ilinTs,.],.. „|,„r,,„f Ki,.«„
1

,""" ^'"•'""""- '" ''k' -ii..i

^^..*..•..i. .-kun^, ,;;„," s :
;';:'"""'"

i^""'"'-
'^^ "•'" »-•.. -.

L'.-».. var. ,«„,„,,,, ,1,.,
,:„

'"•""' ''""'"'lit .....I cii,..s,.|l„. auHall,.,,,!

».-.pr,.„»,.a fi,„|,.,. Di...... \>H,
.'"'":'

'''I-'^'^'"'"
'"-I" U..I

^M..B;'run...„ ,1... x„,|. und o 4. ; ,.
*:,'"

T'':""
"'^"""^"'-

'I'- l..»c'l Ha,iR,.r,.„K,. v„r ,l,.r (iL ,

'î;'K»r.«a,i
, au.s dvr .Val,,.

'-!'' ....... » .r."..!!.» L :Ti'""V'r' '"" '' ""' "'-
f- li.«t .so„,i, k,.i„ (;r,„ul ., "

""'' ''" '"*•"" Alluviun,s.

!.. !-........ .la... „„r ,i,, I.ag,.ru„Ksv„rl,al,„is., ,|„
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'"" T .r H i n,a..... untorn l'clsclan,. lic«t .1er jun». Infr-

'"TT"
"

n, , t H T,rto-r,.li.l«-i Ku-1 vm ..arhtipT .^rM.ulnu.nm.
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Klaziiilzi'it": "jiiiiuiTni Iiii,.

j,„i...„ J%.uii:!:^'!'yT ;'"; "•^''''•'"''i'^" ""'i vi,.ii,.i,.i„ ,.n,.i,

!>.. <;r...,z,.„ ,l„r j,„„,,,,., ,, ',
""^'l"-";'.-'' --""...MK,-l,„r,.„.

AI1.T „.„i i„ ,ii,. ^Ia„,l,c;;, ; :t''''\
""','''' ^'' """ -^

;f"
"^^ - "-" '-va ..uM^n^^Ïi '

Xi,.;';-'"" Tf" '^ ^ '

l'"s,.,i urui <li,. tt,.i,.|,s,.|K,,„. ,„||| r V,"~""-
''"•' i""i .lan.tsHii.i i,i

' »,.s,ii,,„.„ T,.N .i,,,,!:C :
'!^

;:;
;'-— i--- N..i.or,.s a,,..

KK„.,rA,K, \V,K„K„s „„,| V,,,
''"'

'l""'»>'<l.'r.r.l..i.MKNzKL,

v..m,-.s..i ,.,„.„ \-,rtu,l ,,

'
''''"'"'"""''" "" «a"^<" ""i. «,.i„.,. su.hvâ,.,»

'.'""M-'':t:;;:;:::!::t:t'r,""7"T '"

-.. •Aii..r,,i-.>«iih.,i.,„.'
^ , m:; ;S't:;'::',T''"''''^'r'-

" '"
i.'l. "wr l„kal,., vo„ dnan.l,.,- v.rt , i

,

^' ''''"" -«-""l"!'™ >fri,„w

I>..|,..i,„„„„„ .u erk,:!,",,,;.

'"" '""' ""'" ''""'•'"-• k<>..te„„„,ra,.e

ail-.. r,.,„ancl«, .„i».,g|(i..k;!;;

^ •rKl.'t«.l„.n,„„ ,.„,„.I,iel.t. ,„us. „,„er
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Dr

"M C. ALDK.V
'"'"^ ""•"•

'"«-'«-•,,,„„.,„„„„„.

With a map,

""""'""- i" Montana Ivi.irhH™:,'''"' r" "!""' '
' '«"«....f ,h,. H,„.k,

'» !..• Ha,kf,.,, I„,li„„ H,.„,.rv;„i,„
' r •

""""'" '" '' "" ""' '«'
Ka ,,,„,,,V „„. „,i„.r and M, y .^

' ' ""' "»"' i" Alher.a. I„v,.,i.
"f < •!."•.,. Park l,v ,l„. r„i„.,| s,„,;„ ^^ "! i;"""""''""

"'"' "'" «"""V"'•r and Mr. Ei„knk Stfb.v J, i„
*""'. """"'' '» ^>"- ">.l l,v tlù.

«-...Ky H ,LU, ha, Kiv..„ „„. „„,„„ L t„!
""' ,"".'"•"''''" '" »''i''l' Mr.

'I"ft thaï «„,, dqH,„i,,,l l,v an V,
,'''"''''"'"'''•''"'

'•'"litVKlm.ial

- "V-
Plains i,! ..rlyf.iZX'Z:: "' '""'' ""™'-"k!^" -

"'« '"'.';"" "«' x„.„,«i„„ of ri "''' """''«''"""' l'.v «'«th.

"" 1':">>>-"> Mi.,.,i.«ippi valle.v.
tl"' ( o„t,n™tal i<-P-.s|,e,.t, i„t,i

'lHTclatiim.sof (lies,. |,i„|,j,.,.,.i ,, , . ,

-nt draina^. Ii„,., „, s|,„wn „. , ,

.

'" "" """""»"'» and ,o ,h. pr,-

a.v .i.vu ,. an,l S,. Man- ridg,. Jtl,L'' "'"'"' '"'''' ™ ""'I»™-r n.lg. „„d „„„. ridg,.',,,;,,.
i,^';',.,f

.;>• ""- «"'I lako, „„ MUU
' ""'a"i< "«* and on tli,. ridir,. „„« r ,

'"'• "" ""' "'iKe .«oui?, „f

'
' »'"" '"a-l<'vl and at L^igL ahmv

•'"•""""» "' ««K) t„ 6.300

479



4W)
«...-.,r..,

l,r..,unv Ul«m II... phiiu -.,v,.r tW -nplH. l ira

,,„„| „.,...\,n.t » '''
\' '''"',

|^,,,,.,|,,,,|i,,j,,,(,l,rn..r. ml.„-l IHUl-

:;;,::;;;:',:;",;!:„.„!-,,..u,..u .,....,.. >
>' '

""V ,,..,. wi». -"'""'•'•
"':T'^^'''-':i™;r"

'

,„a,ns ,u,.l l"''"'
: ;

" 3,
, ;„i„, ,,i„H„, ,„„1 l,„lï „n,l «n.y lin,, M,.,. ,

xL:;:;n;^;v;::;r::; ,:^£ ;»-^^^^^

f,.,.t ,li.|.ii unil nmlain- iv" ula'ial ilnlt.
, .

r,,,,;al,k:X. -:.....,, a,. h,.., .0 ,„ll,. rn„„ ,1.,. .....a„

,l,rk.

,IM Of tllO limt

..K..-,o„ .,... w,,,.,;n; v'-sfrïïxrE'™;;"";:;; :,. M -

Fork ot Milk riviT On middli- «rouml) i« cui ïu.i

l,igli-k-vel plain. (Frnm lilmtonruph.)

;„ WM HiviT riilci '
<!"' ""''' '"" '''''

T„is ic- .Pi".-d tl.n,u« .up.

J^'^,\,^
: J ,'

,^„, „..., ,,„,„. .lu. P.v "-

a aWuncc of 2() millira or Tuoio irom a imint on <



MHi.ï m:iM.„Kv,: .;,.„ni,„v. ,;„,

clrifl-ni|)|i,.,| ri'inimiil. of Mi.- niu.-kf,.

",','' ".'."".''' ""'"" "'""' 'I»' •ii-'.'.'i",'i

"" »" riKiil ..r„„r,l, t.. ^r,.h;,;',;;;"',"',
?""""• '"'"''' '"""''"' "'"••"l"i"

Hlufkfc»,! |i,.nc|il,iir,.

'

'"""";"' i-""!''..!... Ti„. v,,ii..v „f .Mi.i.ii,. K,;::;;:; .''', '""'

""' ' Hi- '•- piain, ,;;;;:;, '::::::::'";'•:- -:' '- «

«l'i'U If i'ri~i of Si \i„r, .. I I

"iiiMii' liiiikmiMiii, III,, I

r r s, Miirv ^i;;:'

""" '^"'« """"" •'- "» .-.. .„ ;

' '""•'l""-'".ir.l liHiii II |,„i,i, ,„| „„. Il,,, ,, V ri

'I- i:.»l, ..I- lllai^kf,!;,, ,» ÏÏ tai I L7'""'"";'.""'"'"'
"' '""'«'"""I. I"i r. . ,n ,rm f..r. „r,„„„|,, '

'""• '" I'" >>«" I- U r.>i„ ,,1, ,„„,,,, |„„|, .i^^ZZin-

""• '""'" l'"rl "I' Milt liiivi ii,|,.

;;,:!:;'•
"- -'•" '^i-n "'^''::;i;Vn;:;:^;:';:,!;;;;;;;,;::

'a»'w,>r,l ,„i t„ II,,. |,i,,i,.„v,.| |,|.,i,

..^''"' ,«'"'"'•• '"^'•"1 "I .•M..|i,|i„„

f'H "f Ihc riik... T„ . '! -V""" "'"'Il 'Il Pl.liv« f„nii< I ,,„„., .,„,, .,,„,M iiK riilKi.. In tlii> viciiiiu „r |)i„.L |.,j,„ ,,., , ,,
"l'I" r .iiiMmi

""'"""• ""•ir.-li"« lli,. Iak,. hasii, Th ,.,
'
,?'"'" "- ""'"-

"^'"I

;:' ;" -''-i'ii-'fïl!;. ;^T, ',^'™':''•''''^J"•'•-"" """-"II"' "f Ml,, lati.r drifl i, -iiK, f,,,., 1,1 „
' '", ''''" "'"'"Il III ^IK. -l.

Kravi'l." Ii..|,| „„( |„^.„ ri,,„,,,.,,j |,

' trave

y iTiiaiiin—a ilistaiici

'il



IH.!
«l.lt»A.

K.nu.'lv

I ul

„t „..,.rl, l.-i M„l... 1, |...M,1 «I.... II.. I.,t.r . r .1 -In. I.

ul.i.i.il ikI.I.I.- ».r.. I. .1111.1 111 II..' .I.I""ll-
. , , , ,.

•n... ..I.l ,lnil 1- .M".-..! i" >l..- '"i""! -"'1' ' "" "'" ."'
'"'"

. i,rr.iit ri.!».. I.IIHI h. I '.''NI I..I nl-v.' >!. I"'- '" •"';"": '"

ri,l„,. ,n. 11', I ir"« niiiiiiHil ..1 H..' I.ml. .In"l" ">' i""'

,|,„ ,
,1:.. -!..,« .:.-l ..I l'.i:> "^.l. '.•"«'•" I " "'"^" ""-

""'ll;:„ .1 v.n i,„.m,i...M....iM"..n...i,....iil....i.r..-.>-
.!. .-Hi.^r

„„.l l.,t.r .1,111 .-.V:.l.i,' f- H..' i„,,..ui..|,l.„T.I:,l,"i.- !.-' "'"'I I' '"

zB^ûi:X^^Î^^^^^^^

,,1.„ .I.,,,' (, lli.-.l.K.v.. ..f l„.,.i,li.-..l,.

m, r«., M.- i.lu.v ;.- ..Iiva.lv -l.ii.'.l. "li

ll,c .,1.1.1' .Irill l.y «(:,ll..ril.l

ll.i.'ki.

:',;;;,:::;:: Mi:rvri,i...wi.,.r..,i,..v i-.il., ,....:.ii> :«-<.—;

!:„l.inn,,i,..i i~-i.i.i.'
'-'-

;""',"';;,:;;;,;;;;;

,,.,„„v,.l l.v ...l,.li..ii fr.,.i. tlii' u,.,K.r 1.-, ,.. -' .! .,1 -I- .I.P"-I. m 'I "
'

;„ ,„ !,„« i,.,.ii ,.,.iii,.iii..i l.v .i.M.,s.i...i "ï ."I'-""» »'i-"f ';•
" '';'^''

""•

e„,ml..ii,irat,.. Tl.i. -iiiM.- i.< ini.' " ..H.vi l'I"''- "l''''- ""' '''!""" '" ""''

,

Wl.'r.. il i- ll.in .,„ li.„.-l"i..'- ".'. l,.ii...l. II., y l,iiviii« I..-,;" i"t.n;l.v ' "V''l

,,v ,„l,„i.,ii. Tl,,. ili.iri... l»l - '" '"" ''I l-"';-X™ti.,l. .111.1
-1

.

«iai-iiil ,trii.. li„v,. I .1 r,.n,uv,.,l l.y il.lii.m tnmi a ""-> "» ""• I',''''''"; ,

''.i

",.,„i„K V th.. .Ii"si-t tiMi-Bmilii.l -il..'.-"- r"'k-- II"' "''• "'I' ""-'"."

Zt .„> .lu. i-.,i.i...i —. -i-".i il. .-.. 2 -n,,..,. lin. <m;- «';;•

l'iiurtivrr *

Tlic iinivi-l .-aiiiiinu lli.. is.,la,i.l lli,rM,l.i.( aii.l I. l-li.l<' I","''

411 uiili's fn.ni llic iiii.uiilaiiilaiii-fniM,. is 1,1 Uif -aiii

thc limulitain? . l,u, ' liil ii.,t liml aiiy »triiitr.l pil.l.li-

It is ..viili'ii, llial 11 viry ! TB.

,l>im-,.tli.'.l"-i»>-i'i..""

I;i. i.laiiis ha- I .

,1111, iif ,.r.,-i.,ii .,1 tl:.'
1

,f ihis ..arly .Irifl. N", "uly Im* I'"'"' '



•""'•' II.H-I.MV,:
>,,.,^, M,.



i]f wliicli uri' «hiiwii l^i'uvily sliudril

4S4 » '
''

ilifs.Ttioncittlichighcst pimn, riiiMuiiit.- - .

„„ ll„. ,n:Mi (l'I. 1). Lut IhcT,. al»., was ,I,.v,.U,im,1 u s,.rou,l. l.m-iT. ..xtonsiv,.

1ht pluiM. wh„s.. r,.,n.uu,ts. ,-.p|«.,l l.v ,in,il.r c-urly .Inft ur. »h..w.. .,.. Il»'

„„n, l,v a liRhtiT slm,l,.. In this «i-n- .'Ut vi,ll..ys sc.viTul u.n.ln.l f,.,.t (Urp

witl, l'.roiul Imttcin» rcprosciitinK .i tl.ir.l stw of |«..u.|.lunatHm. ,u«l i.ito

tl„.s,. tliir.l plain» \Vis,',.n.sin a.ul ,«»t-\Vi*„„.«in s,r,.a.ns hav eut slmip,

ituHT Valley:^.
, i * ,i - i..

In Ihi» brii-t papcr a tull iliscussi.m c.f tla- plicuc,nu-na a.i.l ut tli,. r, a-

tioMs with 11,,. ,l..p,«ts i» s„utl„TU AllHTta ,.an n„t !» pr,.s,.nt,.,l. A i„„r,. ,!,-

tail,.,l ,lis,.us»i„n is pr,.s,.„t,-,l in tl,,- BulU-t,.. ,.f tl,.. (:,...l,«i,.al ^o,„.ty ,,1

An„Ti..a, V„l. XXIV, 11113.
, , „ . f ,i,

WlaTO 11,,' «trcanis 1„™1.m1 in tli,' m.,unta,n«, aln,„»t ail traces „l tl

,

hi«l,-l,.vl plains hav,. l,,.,'., r...n„v,-,l. Thv ,.i„untain wat,.rs wln,', >v.,ul,l

„,l„.r„is.. hav,. 1„,..> tril.utary t„ Milk riv,.r hâve l„.en ,a„tnr,.,l t„r tl„. Iln.i-

„„n Hav sv»t..n> l,y St. Mary riv,.r, s„ Ihat in th.. M.lk Ii.v,.r l.asn. ar,. tl„.

l,..st pr;.s..rve.l .Irift-eapp,'.! n-nuiants. Y,.t ,.ve,> la-r.. tl„. a,n„n.,t ,.f ,.r,.su,M

has lK.,.n Kr,.at. X,.rth ..f th.. Int,.mati.,nal l,„nn,lary n.i su..h r,..n„anls

are kn,«vn t„ th.. writer. ex....pt,ns in th.. vi,.inity „f IVlly riv,.r. On Ol.hnan

an,l H,.llv riv,.rs ,U.p„.sits of pr,.-\Vis,.„„si„ .Irift .>f th,. K....watn. sh....t

hav.. l.....n fo,m,l hy D.uvs„n an.l M.'C.nnell an.l als,, se..,, I.y th.. wr,l,..

in ,,la,...s in the vall,.y :...tt„n,s. This ..arly ,.„nlin,.ntal .Inft is n,, kn..m,

t„ Ih. as „1.1 as th.. l,iah-l,.vel .Irift in Montana l.ut fron, Ih,. fa,l tliat ll.is

.Irift is ,luwn in th.. valleys i..st,.a,l "f nn r,.n.nanls ,,[ h,«h-l,v,.l plan.s. ,1

,„„v ;,e inf<.rr...l that in th,. r,.gi,„. M„rth „f th.. l,.„n,.lar.v ,n„r,. ,.ros„,n ,a,l

al„-.a,lv l«.en ae,.„n.plish,..i than in M.mtana. l...f„re th,- ,.arly sla...atum

,„.,.urr;,l. It is thus possihl... if not prohal.l,.. that tl„. ,.x,.ava,„,n „l >.

Mary vall,.v 1h.1,.w th,. h.vel ,.f th.. hiBh..st plan, was l,,-)?,.., l.,.f,.r,. th,' ...
.

>

,„.,„„,ain i,... ..xt,.n,h.,l ,.astwar,l ..n t„ this plain. A .-.Hnpar.s,,,, „f th,.

eapa,.itv ,.f th.o eatelnnent basin ,.f ïw„ M,..!,,-,..,. sla.'U.r ..f 11,.' last sta ,

of tla..i..r ,.xteasi,m with that of th.. .al..liin..nt l.asn, „f tl„. i,'.. «I,,.!, <!•
-

p,.„it,.,l the ohler na.untain ,lrift farth,.r norfh sho,vs th.-n, 1„ 1.,;
approxi-

;„at,.lv ,.<|nal. an.l iusp,.eti,.n ,.f th,- topoKraphy also s,...,ns to iiah.a ,. lh:,l

th.. ri'.lK,.s an.l valU.ys overri.hU-n by ïwo M...li,.n„. Bla.'U.r wer,. sueh as n

oflVr al.,.„t the san.e an.onnt ..f r,.tanla,ion „, th.- ""-"'"""'";;,',;

hav.. l...,.n ,.ffer...l by St. Mary ri,!». wh,.n St. .Mary va i,.y was «H t
.
U» i

f,.,.t l,.ss ,l,.ep than it is .,„«•. II,.,,,.,' I think it ,nnst l.,' ...,n.....l...l that M

M.,rv valU.v has been ,le..p,.n...l at l..ast SlKl-l.lHHI f..,'!. a,„l thaï a roru-

p..„.'linKlv larg.. an„.unl of senlpturi.iKof th,. .nonntan, inass has b...... a..,-,.,..!'

lish,.,l si,i,.e th,- ..arly PL-ist...-..,,.. Klaeiation.
. r ,

•

, i
,. '

Tli..re ar.. s..,ne in,li,.ati..„s that Ihe ,lrift on th,. '^';''""'^;;';'!^'
!z!ZZ:.

'ciiinuntsPl

intcriiH'diat(^ tM'twwri the sluciatioti

cxteiisiim of tlic rI

Wiscoiisin. statïc,

a? rnin'lusivc.

,i-iiTs (lown »m

of tilt' liiKln'^t or Bl!ickto<it plain aiul ti

tn tlic thini set nf plains at tlir la>l- '

TIic évidence in n-ganil to Ihis. liowevcr. is not ri'Kanl. l
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L. J?!. Georojir-ul Survpy
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tHti
,

I). imi.si'.

Vor<„0„.,„U> Lut I1..I.M l»r,.,ts in ...!,„.., Aul,.,l/. -Dn M("mW'..-"

„„s..in r«,.»,.,... In .-in. "-f". >'•<'' v"Hu-«vn,l,.n .Vl,i„u,.llu,«

ui'lit CT in ilcTsi'llpi'n Uirlltiuw wi-lliT.

),. Al,h,prn„.,-n ,1,. Alnarp^H"— -«"l'I »i,. ,1,, r„n„.rHu,..

«,..„,',., ,i,.n, u,.i..n, ,i,.,- .inn.i, .li,. M„s,.i,..i <;,. -n,/,,
'"";;'"'^;;

'

ri,.,vu wi,rnu.li.l„.M,l,. I(,.,l,.i,ni„llnsk,.n .l.an.ktvnsnT w,n .

'»'•'

li,.w,.i... a.iiir l„i)<H,™'l.l. .liis> .li.-».T H,.ru.mt m Kn|,l„n.l. IL^Ibl'H nn.

N„;,l,l,'n.'.hl:,n,l rn.iirin^.n, als plinnu., 1....W. ,U,r,.l,„u. ,m>Kla.n,l

"""n;:";::;;;':^;;:. i. ai,,.,- ..n..., r «...i.,,,. wi. ..,. «;.;^v';:-

, ,-Il„ri,,„„l, nn,l ,lan,it «l,.i,.lK,l.ri« is. an,-!, ^U- nlUrr ,hlnv,al,. Pau, a

,„i, .Um/.»„„,/«.«. Tr,.J..M,ri,„n. C, ,.W,r„-, A/.y.'m^ n,,!,,,..^ W

r,„... .l/m/,<;, (Vn». riiniirn., nn.l .uul.Tn Sluig..tUT,irtc.,i. Da».' tanna

ttinl 'ikii ïli'iillfalls niiiiriin unil praKlazial.
, . ,

i

E ,

;'
, un,l,.r,

'

. I..,.ni..' 1-. .la«.'«- •!- Kauna ,:,t ( liaxa,!,,,.,,, ,. nn,

«i,. i. ,t.ulli,1, ,l,arakt,.risi,.rt .Innl, ,las Anflrcl,., .l.r l,o.ln,nr, hs,-! vn

•n,..; in Mi...O,.nr„pa. <l,an,k,..n>,i.l.. Ti™- '"-h,. K«..„
...J^^

V in- ,li,. F,.stst,.llun, .Ur .lr,.n...n ,1,. 10i«,.i, bat jM,,, ,
.Ik- .nK..l,o„„,.

*i ,^, i rfauna. .li- Ih-.t l...ka,n„ i-. (lnu-akt..nst,„.l,.. Afl-n s.n.l:

^ ,... i„„.l„u,r,lis...a.n Art.-n in sti.lli...,,.,-. n ^'^-
}-^"-'''f'^^

;!i„,.ntli,l«.n n.„,lli.-l.,.n H..i,nat anltr..,,-,,. .lau.Tt ,1„. h,s.,..t an, alHT ,n,.l,t

'""'w,.n,U.. nn,n .li..s- B...,l.,sis<l.-.. H-snlta... auf .li- Ar.l.a....l.*i|; -^ -

,.rci,.l.t .i.-l. .la- .las Cla.lUV,, pradazial wir.1. .las Ai'l„.nlA.n .uni .l.T li 'SUU

1^!: M.,nstéri,.u r t'l„.r«au.s..it zur (na^ialp-ri an^.l,.ir,. waluvn.l

r sniter.. Ahs,-lu,itt .l.^s M.,ust.-.ri..ns in .!.•., H.,l„-p.".kt .U-r K,s7.,.,t tallt.

Dio rtrit .lau..r. s,„la„,> wahr..n.l .l.'s Ban...- l>ala.,lithi,.nus lus ..un

Îm,h ,.'l Ma«.lalé..i.ns au, Wal,r..n.l ,1,. Mit.,. .U-- Etsz.ut. l,,.«v.

V. ..n.l .1..S Anri.na.-i..ns ,n,.l S.,lu,m.us v„ll.,.B .i.-l. .u,lfss.'u .l- lîr.,ss..

aUi . .'s..illati„n' ,l,.s Inlun.l,.is,.s. .li.. wiilu..u.Ul..s Ma^.lal^MUen. .lur.-l,

I,i„'n «,.ru,«,.r,.n \-..rst„ss .!.< iCis.. his .,uu l,altis..lu.„ H.,l,..nru..k,.u abs-s.!-

'""' H^!!î'";v,.l.l„.r snl, .Um,ks,.ns Aus,..l.t ub..r .li.. Kal,iBk,.it .U-s Man.!-
"

v.irzuruf(.n, an»..!.i.""<

PIS»..s. ilnrcb s..in..u Pnn-k l.an.l.isi'ill!

.ti.bunK d(.r Eisz(.it
crklârt, ilass .lie Kiits auf ti>rtiâr..u LMulhi-bungi-n bcrul

uii.l ibri. n..|.n.liKiui|! anf .1™ v.)m Kisi. selbs^

M an kanu ab saB... ilass .lii' Kizi.it ibrc -igcm Fxist.'uz V

Lamlsf.nknng

i.rnifhtet bat.

ri'n

tZ i.riW.a, lZus.nz ..U.r..a,l .l.-s l)r...k..s, v„n N, .), II..U,T,)
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'-''"'''

"""I "m-u l,l,.ih,.„ „ur «-..niKi. Hv„„ ,
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•

"'^'«l'"'l'tl»l.". Kliina-
"'•-". «v,,,, wir vc«tl,i«|.*\l

, Il
"«'•"tli.O, (Irupp,.,, v,m ilvpo-
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Iiiliuin in llilr.irlil, wu-u.iiil ,ii,-lir«uilliilM' ll.M"ill"-rii li". Ii ImuIi' ilir.

AliliiinmT liiilii-li. l-'r.ilicli i-l I- iiirlit iiii-K.-..'lili>ii,..ii, il;i- ini l.iiiilr 'Irr

Kr.lni-.liiilMr .lil' l.llKi' iliT l'i.lr ihhcrIillM' «.•wi.HT ( Iri'll/.ill -.'l.uiillkli' iiikI

lliilit mil fiinilit «iril iihu.ii..mriiiii, ilii-- -ii- mr Diliivialz.il v I.r «.«ii-

«iirliuvli iil.wiili.' Wcnn un- iilur •h- imhii.kliiniili-ilnii rrcihli- mi' l'"l-

virlt«iniB.n rrli.liiirii «cilll.n. -Cl , liiilliri «ir wu- Kcik>;n I' i-rki iiiiiil

niir in iillc'ii l'iTimlin, min, in allrii S.l.i.lilrn, S|iurin iIit Ki-zrii zii

i-r«arl.n.
"'

Incl.'- k.inirnl r- l«'i ilcr Krkhirnrm .li- KliniiiiM.1,.,1- .I.t

Viirz.il \M-.ntlirli uni .lie l'nwr !in. wiinini in B.«i-.n l'iri.Hlin .l.l-

(;,,(..n>ulz clri' Kliniiiz n lii- zni- Au-I.il.luim v..n Inkiii.l.i-.i. .k.n -iili

vil-rliiirlti-, in iin.IcTrn r.ric.l.n ihiidurn -""ril iil.uo.lmii.lit «nr.l.'. ilu-

niun lu»l vi>n cini'ni nli'iihinii»-iuin Kliirai iiul dir wmzin Knlr siir.'iii.n

kunn. I)a lu»»™ nn-dir r.ilv.r-c-liii'l.nrwn ini Stiili. DisKlciclirn v.r-,iuli>

onili .I.r V.-r»Mi'li, zn ilir \ , il.riilniiu .I.r Spinvii iI.t p.'rnii>.'l[.li \.-rii.iinu

pin. .'nl»|ir.-.lii-n.l.' I.iin.' .I.r l'"l.' zu r.k..n»lrni.-r.'n,

Nai'li Ai.~»iliiillunu .I.r piiannl.n ll,v|i..tli.'».'n lil.ilK'n zur «.il.ivn

B.-trii.'lituMB lin.' lii'ili.' v.in lirkiiiruhil-viT-n.li.n. .li.' iili iil» .li>' «...Biiiplii-

rli.li ilMil .li.' IliiTlni-ili.n ll.v|>.illi.».ii .inun.i.T Ki'«|.nlil..T.li'll.ii Iil.'.

ni.'w l..iil.li (iriip|»-ii V..11 llv|.i.ll..».'n hil.l.n, ».izu«i|irn. z«, i l.iinir. in

«l'ii-lii ii.B.'inviirliï .li.- in.i-tin iin.l ili.' iinui-.li.n»l.'n Sliminin lll..r .li.-

l'r-ii.li.' ikr ir.lg.'Mlii.l.lli.li.'li K:ill.-p.Ti.i.l.'n ucl.'ilt sin.l.

bu; ..K,.lll|IAI'in». IIKN IIY1'..TIIK»KN IX» HIK lOU-LV. DKK .;Ki..,n M'Ill». IMA

rAkIl.UKN.

l'ntiT .li.'s.T ll.'Z.'i.linnni{ lii".' ii-li 'li.' i:rkl:irimu>v.T-.ii 11.' zusiiinni.'ii.

ivrl.Iic vi.li .li-r V.iRiil".lziinK iiiisEiiiK.'n. .» ".ii'ii .lii' it.1«. M'iiii-lilliil..'.

V.T.'i»unK.'n nii'lil .Inr.-li .in.' iillKi'in.'ini' lOrnii-ilrinunK .liT T.'nili.'riililr

HincliTO iliir.'li l.ikiil.' V.iin.linnii! ilii.l Anl.iiiifinm v.ili iit «pliiiris.li.n

Ni.ul.T».lilliBi-ll in f.'SliT K.irin l.i'.liMBt |i.w.'s.n. l.i'tzt.T.'» sll.'lil iniili nin

tinfai-listi'ii ilim-li l,.'.l.'Mli-n.li' lli'l.imn.-n vim .inzi'ln.'ii 'r.'il.'ii .l.'r Kr.lkrn-l.

zn .rkliiri'U i Kl.'vati.in^liyiK.tl.i-M". An.l.'r.' .laif.wn ni'liin.-n fiir .li.' Ki-

zi'it.n l'iui' II.'» .ii.k'ri' V.rt.'ilnni! v.in I.an.l nn.l M.'iT an. im Zilsannni'nliani!.'

wiiniit ilii' Vi'ri-i»iniK.'n ailt .Xnii.'runBi-n ini X'.tIuuI lier Mi'iTi'»str..liiiinK.-ii

o.liT in ili'r atiiuwiiliiirisi'h.'ii Zirkiilati..ii ziiriii'kKi'flilirl w.Til.'ii. Ziinii.li-i

liulii'll "ir ilii- TniBw.'ito .li.-si'r Kakliiri-n zu li.'WC'rti'n.

Fiir .li.' ]i.'nrl.'ilnuB .I.r U..II.' v.iii H 'imiiK.'n k.innnt e» ilaninf an. .
"

wir mit ciniT r.'Ki..iial.'li. .'inli.'itli.-li.'n Inli. 'isiK-i-k.'. mler mit .'iiuT l.ikal.'n.

in wtrcunt.. Eisstri.in.' .lilï.'r.'nzi.'rt.-n (i.'l.iri!»v.'rBl.'t,<.'li.'riinK zn liin liai.. :.

lin ersteri'n Fall kninliit .li.- H.'l.uni; iilii-rliaiipt nii-lit in Hi-tra.-l.t. .la .1 .

grin-«n Inlanili-is.U'.-k.-n nii-lit vuii liii<'liK.-li-K.-m-n. sonili-rn ini < M'is.'iiti'il i n

Er.lariM.
IIi.KUM]». .I/I.r. "...' »•'.". .l»".«-/.l..i .i'»'r l'.'r(.'|)iini;.ii ./.

OrnloC Co». in Wir... M. I. IIKW, « 107.

ÏK..KBN In.linyt Vrrm. N. .lalirl.. 1. Mil..-r.il..K..', .'!.'. I-i'.lbaii.l, ll«)..

M'EV.K, ;>.. Kitz^kn AmlnUm,, Z.-il».'lir. .1. ll.'«. 1. Knlkiii..!.' za H.'rl

XXXV. 11100, S. ira

.Ml.
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llviK,.!,.-,' .lu., .lir .liliivi»!.. Ki.«Hl .lur.h ri Iunl.«r,i(v.i.l.' Au.l.ruPW

a,:r ,.lm...|.luiri..h.>. Zirkulati.m l,.rv,.rK.ruf.l. w«r, wi.- .... v,i.. 1Iak«.:h

,,, It wur.l,.. f.r...r ...r A......!....- (Ul.r...., .1»- ~W\.-u-,.,mt

Nnlur.,,».. .....I N..nl......rik». ..i.h. «l.i. .>i«. '"'"l™ ..l-'"»""'l

, r,.| K..k..,r...., «M«- m ,li.- K,..Kr..|,hi«l.,.. l...«.-,.l..v,.. h.-.

,.„ ni..,,.r:...*....l,..t.,-.. i.. kl.i...T.... .-I.r Kn»..r...., l ...f»..».' l-k"!.' '

«„„.„. N,...l..l.-... j. L-ii" f..r..-l.r.i... K.,....l(„r...l,„>.K «.-.K^ 1 •

i,,.iwn .1.T .liluviul.... Ki«.i. ..iKT .li.. «I...I.. Kr,l.- ...ii»! - . """I"
•

'

f , S, ,m.,:.... -li.. M..i..u..K ....f...»-i.-.. .!" .i-i-l..-!"". 'l..l-«»v.Tgl..-

,|„r,l, .la, ,„.r.l...r..|.lu..rl... .....1 .I"- ...l......r.k....l,.-l.- ..I"".l<l- '" ''<'™ ''

' V „„„ ,.i,„. ,..;.,..,1,.1„.... Ki,ll,„l„. .!..... .Tk..!....,. .,. Kmn.,» u,,f
,

r,.

k',.ul.. .11. .rkah.M.' : ..rk....K v.„. Kr„s.,.m. M.rr..».,ll. ... ,1,.- ...ri.

n '.r,. M...,ut,. .1..S « .!...• "tark,. Kis.l.rk.. traK.... (ll...l.ol.l.al. < M..f.-

ki..l„~ M..rl. ....f .li,- ..,.«r....7,.....l.... ï.il.. .1.T h.....i......t.| ....«.ftll.rl «.ni....

J,.l,.nfall- al..r .....-«.. .i...... ""l'I"'" K"'""»» '''» 'l'I";'"''"
,'.'

"'"'-'-

; '"'.....i.-!,. ,.ll.,..v,.i.,..;r..,.«...«..e.«. «..r.l..,.......l ....fr k........ l ...M.M.I...

s., ....,"„... ..l...s.-l..r„...r... .l.r l)il.,vi,.lz..i.. »... ,„ .l.r Halk.... ,., I--

i„,,.l ,,..,1 i.. .1.... Tr.,p...., I.I.». a..f .•!...• F,.r,.«.rk....K .1.- ....r.l.,,'!.... I..l....'l-

\Val,r.....l .l.r v,,.. Il,....v. v-rtr..!.-.... (.•.la..k,. »...;.... „.- ..-L.a.k..

F.T,. irk....« ,l... ....r.lis.l..-.. I..l"."l..i»» fa.«. v..r.....«.|t 1,1... .
s.,d.t..n .....l.n

V.r..r..T v,„. K.-«r.-l.is.l..-.. Ki«..i.l..v,...ll..-.. .l.T *•!,»..'r.^k, ... .1..

au- ,U.r ,v..l,u..,.p..........l-.. V,n.r..i.....K v.,.. .liluvial.... ( llazi..lsp„r..n orw... ,-

Thr.-!. .li.. A....al...«. m h,wm'". .1"- 'H" ''""""'' ^ ','•''"""<

"l^'"

"'"' "'

,1, ,.l!«.iti« «-..r. s„..,l,.r., ,..w..ili« ..url, Mas»«,.l... .l..r ... Hetra..!,. ko,.,,,,,,., ...

S,.„Kra,,l.i»..l,.... Fakt„r.... HMmum^ u.a.) ..ù.trat. \V..i.n ...a.. l,.„.,.pt.i

d„.!: ,l'.r A,.fa..|î ,,.,.1 .li,. 1>.""T 'l..r .liluvial.... \ ..r...s.mg ... v..rM.|,.,.,l,„, -,

,,„|,i„„.„ ..,,.1,1 )I,...a.. Kl..i,.l.z(.iti|! w,.r,.... »„ i-t .Le»..»"-"' »-...f..| «,„.'

1 ... al,l.,......ris,.h.... St,.,,.lp.mk,.wo,,,..l. <l..r V..rla..f ,l,.r , , ,,v,aU...K,>. -
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-

.4, V..1. VIII, llKll.. s. 2H..J1.V
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N.F. Bd. 11. 19U2-3, S. 303.

A'ndA; ''<r

,„/ll, ;,.,„.(, (;..i.l. Mi

\V.H.h...mli



l'NCK
•"""•""'"""•""'«.<...,:,.,:„,.,„„

Ml

•*-'-"'^"
-;.î"n;.i; .'::;;;;,:;::•,"' -"• -• "- -..

.
••' "< .IKrntli,.), „i,.|„ ,„.,„:„ / """' "'••' '"»•*.. k«.,„.

:," ;" f'"""'
r KiJr 1 >" ;';";7";''-'"'«" .-. ,i,.,

'':"•";" "i"- 0.™.,,. „u, H "" 1"'" *;'" ;'" '"'""'"" '•- ii«

'

f^- i;:..:w;r,':r;'"^'
••^:--' -- -n.

:^;;:,rr
•::--• f=-^^:^

"Wnuiirl. «i,.„|,x,..
'"V"il/,.i| „i„.|, ,i,„| ,„|,

lii'

.I.T \, ni^iifin
I" v,T.rhic,|„,„.„

(;,.|,|,.„.„ .„,.,,

":'"V"
' "' «'«n.pi.i:,.:, ^ ;;;:"';;;„

-^ - h„i,„ ,„,,,„.„

;';.i- ."'|.iii.i„.r «,.i.«,.,„.„ (;„,,!,;,'' '"«- ";""• ^i» w„,.„.„

;;?'" ';:•""""» »,.i,r,.,„i,i,. ',,;,>.;'; •^"-;'-- ,..,.„...

"•'•.k.;" vvar.li. I>,„„.r ,l,.r ,„„„„|," „ .•
,*!"'' ''"' ''"" «" l"laM,|.

'..M,r„„, „l,|„„,«i„, „,,„ .,, ,-, '-"7 ''"''""".« v,„„.\„sl,r,.i,„„„,.

-l"'n;" in A„»rraii,.„ „„„, „„

]
?;{^'"'u:^i:!;::zz ':':Vr ;-™ '^•"->< «

:;i- »'"^ -ii.,v,.r,„i,.,:ii,,, v,„,,ù:^.,^,""
'""'"':"

r"
'""-" »ir ,1,,,.,,

l'™lHm„u,.r„i,.,|,i„„,„
,„ ,,„; '','7 ','"• «"li'l«.r,.M A„.,.i,.l,„„ ,1,.,

:^*'S-:-,.,;::;'"'::"''•- " "'""- '^*

""". •<
'-""-JL."

' """""- •"™"""». Cm,,;,,. r.:,;i„ X t,,„„, ...
, ,

"lt>,THA,., «»... .. .

"" ''"'"« '"""1,,
«.,;„,

^'«. ""l. vil. l!,,,, S, ,73
"'"' /Vr„. «„ V.TolT,.,,,!,

,1, r... , tr,lk„,„|,.



uni!-

vnn

• la

W VON H'ZINSKI.

,. Ki.imt™ «-.r Au- .|n.irmr. l^-"-'
^^,.^,. ,„ |,.i,i„ riu^us,!,.....

,,„„„„ „„(„„„.„ Z.i„m"k..| ";; : ^^,,„;„„,„ ,„„ „h>.bls,.an.,. i.nnu.r-

.l"'l"k,,l.nZ,.i..tunt..rs,-l,«.l..n
V. k-m

^^^^^^ j^^^,^^^^^,,^ ,|,.^

,,„,„„, „,.„, i„ ,1..,- ZMkm, .. An ,1.T
' '^^ 'i,,„,„,„,i,„U.. Pic A.m.lm,,..

,,„ ,,,„„„n.i,.h..n v„u ''-••"'-l'7:'"
;,,„,, „, , Suaubl-aU .1..- Al,,...; ."

,,„. ,,„„,a,„uTi...U. fall,., ,st v.,> l'^-^_,X
, ,^,„„ „,.cl,,,n„«i-l-" n-

^'TT:rl;:t't.nJ;:I;;:^.-:---^^
'-

„>... Ty,-n.ll „.fol«... ....™ - _^f ,,,, „„„.,„„ ,Wr Aulïassuns

«unKsluT.!.. vnu \\VM,n na>l. '>^''''
."",,,,, l,„ss zu.rs, .li. .|..a.lar.-

;,„r TVKHK,.,. .li. f..!^-'!"
„«;^: ":: ., ...... s,..l.s.v..,-s,an.Ui.-l,,

Wrdc.tsclaruMK .les B.-l.irpK.'U \\.^l."
'

, ,1, r Sclmi'|.sr"i«'' ""'

aUercrs.on .li. ''''^',
f'''*''"

" '
,, , „ar. k,n>nu. im Ost.n. nn Ha,-lan

,„.„„.UiUU.u. Das
'"1"'"^;;;,;;; i :j;: ,l.n, .....k. nass,.n,.. wa. m

,,,r,u. 11.1.1 lU-ii.'S"' "i"'"' ^'"'".'
,,':,, v„'Umav..rKk.tsrUoriiiiK lUir.h <Ur

SkaiuliiiavUii lUr ^"l\
"V-""="^;,, . \t, „,„, uai-hUi-r dimOi lias v,.,i

Kin,anluii.f....M...Hi,i..il-|=;-»^;J-' ;„,„,,, Ks habLU t-nuT .l.i-

,.s„.„ larautiTti'iul.' ,l.il.""kis '.''^"^P
Ai.»l.r.i1".W 'k- mT'li"'""-

l-"'"-'-''";'T''ru r"' r'tita.ilii.r ..>n.nin, im Wls,..! a,.

kauisili.ii liilaïuUHsi-s /m M

,:,r..»il».-l. l"-".". !*;'"" ''

n r,,. "-I,.!..!.-
A»..i.lil l».laM|«'n. .U.»>

l,i„,l,.ui™ iniil «ilnU »V"'.'," J;; ,Ta.7.a.u.n .in,.!.!.-

,.inc iillriiii

!;;,„.,„,
j.«.r.(i",i.,v..i.vi,iw'^

IS (•,m\. Survi-y- N"

.ow<.hldic\>r«lrl.a..ru..f
I

l
Ki'i'WU'iiii'^ ii'lilnii



I-BEH EI,.,r,K.scm,H,L„ „K KAUI K,.K„,„„„v.
4,,.,

Hu.l»oni,„i ,.„s iTfnlKto, ,„„l l„.r,.i,s ,.rl„0,li,.|, ,„ni,.k,„

.n.r.lan„.rika„is..l„
, V^ ., ,, k, l'"""""

'''^ .•^"^'-'"««-..rM,,,,- ,1,.

.i.s lnla,ul,.is,J , i,;;!' ; "'''"'f''
"^'"'•'"- "'l''"- 'liv Kms„.i,u„..

"! ^-'7-H '
-M;-.::i.^r ;

: : ^;:/!;;:u:-'t'V'""r

'^"-.l,.K,.„v,.r»u,.l„'
I.'..mp,n»,.|„.„ ,|ii„vi,,|,,, i,,,,,,,.,,,.,

Ks «an. f,.r,i,.r mocIi IoIk,,,,!,, (il,,.,- ,|,.„ H,»,.;,,- ,,,., ., , .,

V'iaalass,.,, „ (inl,.,, 7 .1,,
."'"""^''"« aMs,.l„v,.||,.,„i,. Kima„l„i„f„„„"ar,,i„ l)as A„sl.r,.,tuiiK«,.„tril„i ist aiir ,i,i^ ({,.|,i,,f ,..,„ ,1 ,

I''-Pi.'l ..i.a.r I„la,„l,.is,l,-,.|„. ,„ ,,„,';., ''" ''" '"'-"""art „„» k..i„

'i"i- l,.|.|,i.l,.i.,.s l,l„ < ,

,.""•' '"•'•'"''' l'i..||.|. si.ui ul„.r lias Wi.r.lni

,^' "--. .l' KiJin dl:,;'i *:;;,:::; ";,:n';""'f""'
^"''""

'"-alt„r,c .l,.r ,„„ra,„l,.,„l,.„ (;,.|,i,
'

, ,

;''.'"-''»'"' 'I"'' "r..l.'ra,.l,is,.|„.„

-'i .r a„»«i,„ „„.i ;;;.'! ';;;; '"^';'"«" "'-•«'•« '!'•» k«s

tr:
""'-'•" '"

-» «' -I. s : :.;r ;;;::,"";" -"^ '""
.

'•""
l'I'^'l Kl.'i,.l,k,„„„„.,„|,.s •.Zi.i.tr,,,,,",,]'

""'"""""""""'"'""

'-''•" ""lu .lur,.l, .1..,, I,,k. .„ \r l
la"Kw.^nR.,„. Ei»s,.|„.i,|„

I-,. vi,.|„„.,, rH^ I ;
;.' ; "r'""'7

''- T,.„,„..ra,„r„h„al„„o,

' l."'-l.v>.KI. rv.r./,,%,, „.,,.„, s. :I7IT

"»



4M W. VON LfJZlNîiKI.

DIK rKKMISCHK KISZKIT.

Wenn .lie v„rsl,-l.cii,l..l. Austul.runK.-u p-Km di.' g..oKrapliisvl..'n H,v|k,-

,h,.»,.n Kcrirhtot war,.„. s. «,ll uikUtsM.» die K,>11<., vt!,.!,,- d.e K....Kra,.tusrlu.n

ni,!,, ub..r»elu.u werdeu. \on K,.„Krttphis,-l„.n Faktoreu lu..>gt d.
r
l

.

,f.mK

",d die Duuer einer Vereisuug ai,. Sie eut^^heideu truer, "^ .l- »:*""1

,,ei eincr Temperaturerniedrigung die dauerml.. !• ,r„anl,autu,« -"<'•">•»'

es da» Beispiel <ies zur Diluviakeit niel.t vere.sten N»r,laM.... ze.lit l),m

l„kalen I.;i..flus..e ge,«rapl,isel,er Faktoren ist e» zuzusehr "• "^» "

Verl,reit„„g der I.eu.igen «ie ,1er diU.vmle,> Cile,»eher l,z«
. " ' "

gehiete in lîezug auf die Pollage eiue s„ unregelnaiss.ge uml V" " ^ ^
, J

Klirnazonen al,«eielieude An..rduu.,g autwelst. >ue es v. h .u.sku lut,,

l,a,. 1,. viel l.oheren, lira,!,. i»t h-UU-n: n,it ,1er \ erte, ung .1er p..r„„s,.l„.,

Glazialspuren der Fall. s„ ,l,iss n,an i„„>,er wied.^ m ,1er f
»"••"

"^^ ';'
'.'^

»ird, es sei die pen„isel,e \-,.reis,mg l..ligli,-l, a„f g..„grapl„sel„. l.akt„r,a

Lru;.kzutahre„.' »ass ,1,,. allg,.,„ei„e Ahkid.lung der ••<-"-;.
B..r..i,.he .le» i„,l„af.ika.,is,!„.n K.,„ti„..nl,.s ,l,e A„sl„ld„ng v„„ l.dan.le,-

de<k..n zur Folge ha.te. ka„„ z„l„ Té\ .1er .Mi<w,rk„„g v.„, K.-.,grap ,.s. h, .,

Fak.„reu zugesel,ri,.l,e„ w,.r,len. A.alersei.s ai,,. ,st uo,-h ''« >_,,.-,
J

B,.tra,.l,t zu zi,-!,..". .lass .lie A„sl,il,lu,>g v„u r..g,.,nale„ \ ..re,s n>g, u . .0 .

„l]g..„,..in klin,atis.'l„-n Bedinguug,'.. auel, dur,.l, ge„p ,.vs,ka ,sel„. l'ak,,

l,esti,„.„t «..r.l,.,, konnt,., w„raur ,1er i.mig,. Z,,san,n„..d,a„g ,1er v"™ '

l„lan,l..is.l..,-k..„ ,,,11 (l,.W,.t,.n. di,. """i''':"'";'''':''''';
''''r '"r t 1,V

,i,.fgr,.it..„,le Al,tn.gn,>g erfahr.., l,ai„-... ",it all,.r W ahrs,.l,e„,l„.|,k,.,t i„„-

ziiwciscn sclu'int."

H,.i ,1er H,„rt..ii,..,g ,l,r ge„graphi»el,..„ V,.rl,r..,.„„g v.,u «pur,.,> ,"-

s„ w,.it z„ruekli..g.'.„l.-.> liisz,.it wi,. ,11,- ,«>„is,'l,e n.uss .u,,'!, .Ue nJa ,

Krhalt.n,R»fâl,igk,.il v„„ (llazialsp,ir,.„ i., lî.'traehl g,>z„B,.> wer,l..n. Auli

^dls.. Hi,.sti,t is, zwis,.i„.„ ver,.isu„g „n,i N"»!-'-'-""'', -
'';";;:,;

sehei.1...,. FUr eiue a,.sg..,lel,.,te V,.r..isunB, ,1„. .>....„;>.. tla,-l,e,> (.,;l,i, t,

ausLreitet ,Mul eve„.u..ll l,is mm M.er,. r..i.l>t. ist ,l,e ( l,a„e,. v.,'Ur.,ss,
,

--

il,r.. Al,lag..ru„g,.n ,,> ,1,. S,-l,i,ht,..,f.,lg s,..h ..rl.al.e,, w,.r.l..„. h,,,-
, -

sel„-r„„g ,lag..ge„. .„ag si,- v.,„ g,.tr,.„..t,.i, Kar„„>l,le„ „.l..r ;"' '

fjeMartl^e,, Fir„plat,.a„ g,.„al,rt w,.r.l..,r. l„„.,.rlasst ,l,re "-Ph^bg. 1

Spur..,. u>,.l Ahsatze i,„ 1...,.t„ des ll,.l„rges l.zw. H„,'l,pl.,..„.s. ^," "

(;iazialsp„re,. ul„.r ,1,.,, .i,.l,irgsra,„l trael, auss,.,, ,.„• ,, „„a„sgre,l. «e

si,. I„.i ,l,.r spatereu Al,trag„„K u„,l t:i.,..l,.>u„g .les („.l.,rK,.s s,.l ,slv, rsl..

liel, fur ,li,. Ke.,l.,gis,.h,. t'l„.rli,f,.r.niB v.,llst:i,ul,g v,.rl„r,.,. «.l.e.,. ^^"«

ZZr reicldieh. Eisal,H„ss z„ .i,,,. tla,.l„.,d,ait,.,. \„r .,„lv..rgl,.ts,.l„.r.«

îuhrt, so «i,»l ,la,l,.rel,- was ,1. KM.Iuu,, .l,r Ui.n.M.U.jn.mn a„l.

- auf klei,.,™ Hau,,,,. uug.'fahr ,li,.s..ll,..., «.'dlugungeu Beg..!,.-,, "'<
2;, ,

,.,.gi„„al.. I.dau.l..is.leek,. iu ein,.., «'.it gr„ssere.i l u,la..g,. l.erv-.rl.rnu.,

l^^K^vn, M„./ A-,-2.,7,.., .i»n-k ;'„/,, r,r/.,.l,„„,„„ .--. .rUam,! V..rl,»n,U. .'

k
k.

B,.„I„B. U,-i.l,.aas'lall i„ Wi,',,. l!««l /. »l--.Wi.

2 V. LozINSKI, a. !l ()., H. ;W-3.).
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Art lier sul«il|iiniii DickiT^i-linlliT ,pl»tamii'n siiiil.' I)a lia» Hdtlii'Kcnilc

mit PiirplivrcrKiissi'ii viTkniipti l't. kininti' iimii un chu' iilinliclir HcvinHus-

MUIK iliT HuvidKlazialcn Akknruillution iliircli Vulkaiiausliriii-lic licnkcu, wic

sii' lii'i ili'Ti Hanilrl.llilinw" Isla:iils zur (IcltiuiK kiiinlnt imil aucli fiir ilii'

..ltiillstcinf(triiiiiti(ni" PataKoiiiru^^ aiincndn.liicn wini. (.liltt mati luin

clic MiiKlii-likc-it i-ilicr ziiiii Ti'il HuviDlîlaziali'ii Kritsti'liuilK .1er Kciniilimicrute

itrf licitlii'Ki'niirii m. si> rûckt ilrr vcrciiizclti' (;cscliicl>cfiiiul von WcstfaicMi

in lin aniliTis I.ii-lit, Ks ist ili'llkliar. lias» wâliri'nd diT HnvinRlaziali'n

Akkninnlatii>M im Vcirlanclc cin (îli-tscliir. <lank Lcscmlcrs Runstiurr Bi'ilin-

(tunp'n, ni'ili'r an» ilcrn variskisiliin (lil)irBc' liinanstral unil il™ li)kal lii-

srhrjinkli'n .Mnnini-nrot hinti-rlii'»».

du: DiA.sruni'ulsrnKN I'KHIUDKN.

Die KlcvatiimsliypiithcM', wi'lrlii' ilii- viirzcitl'ilien Vcrgli'tsi'licrnnciii

liiliBlich ilnri-li lini' licilinti'iuli' HiOiun» ili.s l)ctri'liViiili'U (irliii-ti'i iTkliirrn

iihti' u'IiiitcTt an ili'r Tatsarhr, lias» ilii' Cilazialsin ilor Dilnvialzi'il

1 anrh ilir Ausili'Inunin ilcr [irr-
i-ini' urltwi'itt' \'i'rl)rritiiUK anfwi-isi'n. nni

inisi'lii'ii Kiszi'it wi'it iilirr ilii' (iri-nzi-ii rini-r Inkalrn Krsrlii'iiiuncliinaiisjïi-ht.

DifsiT SrliwiiriKkcit versni'lit W. Hamsat zn lieisi'Kmii. iniliiii l'r nii'int

es liâtti-n ilic
' l'nitisihi'n l'hi

' in ili'iuii iliT uri issti-Toililer Krili>l.i-r-

Hiii'liii vnn Kriisti'nl)iwi'i;iinKi'n iTfasst wnrii11', inIniRi' lllT Wl'itui'tirnill'll

Vi'rsi-liiirfnnR ili's lii'liif» iliT Kiintini nti- l'ini' iillfii'iiiiinr Si'rsi-lili'ilitrrnnK

ili's Klinia» anf ilcr panzcn Krili' tii'riii'iKi'fiilirt.' Das, ni Ki'Wissi'n AI.-

ii-lmiltiri ilir KriliiisrliiHiti'. ilii ii-li iils ilinxlmiihischi' l'irmlrii U

nii'i'lili'. Krn>tL'nl)i'\vi'(ïnnfîi'n in l'ini-m si'hr urnssi-n rnifanni- i-intratm nnil

class ilailnrrh ilii- kliniatisi'lii-n Vi'rliiiltnisse, in orstiT I.inii' dii' Nii'iliTsi-lilai!-

vcrti'ilnntt l.i>t'inilus»t wurili-n. nnli'rlii'nl ki-inoni Zwi'itVl. E» ist ji'ilnrli l'int

allp'ini'ini'. fur ilii' Kiszi'iti'ii irfiirili'rlirlii' Ti'ni|HTaturiTnii'ilriKnnK in ilir

uinnUttlInirtii Filial' von iliastroiiliisrlirn PiTioilcn kantn anzuni-lnni'n. Wiiui

wir '\'u' iJrKinwartiKi' lOrhi-ImnK ili'r Kuntini'nti' ins Aniçi- fassi'M, sd ri'IiI

Asii'iL viiran. lUsscn mittliTi' Hiilie unsi'fulir iln-imal su sross ist als ilit'Kurii]):!-

nnil niirh ilii'jiniiii' vnn NurilaniiTika iTtiiOilic-li ûliiTsteiKt. (lli'ii'liwiilil liliili

Asieli an Ansililninnc ilir ciwnwiirtiK eislK'ili'cktcn C.rliii-te wi'it liint.r

Knroiia unil Niirilanii'rika znriii-k.' Znr Diluvialzi'it, als griissc Tiili' vi u

Knriipa nnil N'iirilamcrika mit Jnlanili'is lii'ilirkt wnrili'M, war iUimt ( lr|-'i
'

satz niiili viil siliiirfiT ansKi'iiraKt. Anilirsi'itM ist ilarauf liinzilBiiscn, ila -

ilii' jiijiKsIi' Kri-iili-zc'it, fiir ilii- wir an» iliin Kru»»in linfanKi'ili'robcrkrotaz-

ilicn l'niii-i;ri»»iim l'ini' mitiiilii'nili- Kini'hnnnB ili'r I.anilHârlii'n zn fuit!, 'ii

1 11.-; il.T Utl . ..Icn Murhtinki-it liiT KiiiiRinmiTitto lii's llotlk'ff'iitifa musu ii

itlliTilinns liiir Scttkuiiii .ii'-iii-r ViTPchoItt' uiiiï uiiliTwiirfiTH'U Gri)iriIsvorliind|.a vor:.

«lîi.n, wir I-» l'e.vtK iiMil llKtiKSKH (.l((«.i i». Ki^zàlallu, Ikl. 111, S. 792-7»:i, »

voii ul>rr 'itX) m rrreifhl.

2 0. ^ollU^:^sKJl)LD, «i. I'«liimll, IIHKI. ,•<. 1II7-1CIS.

3 W. Uam»av, a. a. <).

t Vgl. ilii. ZuNimTii.-ii.lilluiiK in IIk»», Du lii.lxhr. luIU. S. 114,
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f""j-
" ^-'^«.«''iH, i;^r™:::;7,-' "' .«- ..„:;

vri.,i,.,, ,.i„,.„ „,.,„„,„.„ ;x:^'^, ;'•;;;;
"—"• 'iia»,n,„„i.,,„.,;

-{"«anin.i.nlianK l.ruclitc' '" '^"«"'"•'K vim Kalk i„
iif'kiiniiflifl. i,.ii _...

piili

^

'-::tz:^:::t;"™i::rt,;:;,'r:--^ -'--.= .,.
™»K-I.'ln.tc.,„ r,„fa,«,. s,a,:„.f

„%''"'"• •^"-'"•"fal,,,,,.-,.,, ,,

oro«„.phis,.i„.„ KH„,,„„„.„ „^, ,:, ':,„^f^'^':.'"-,
'-.«.. « ,1,.,

J'-n.' I».ul,.„ Pl.as,,, ,|,T Scl,i,.l t,,,f.,l., ,
,

",-'" '^'"-l' vc ik„(l|,|„, „„„,,,

"W.r,.,, .,,11,,.. ,,„,,., ,,„,„„, ,n,,L, /;,''''''"''' '"'''•'''"'>•'

'M ..a,.:, ..i,„.,„ ^„„„,„,„ ZnMnUTV "^^^^^
"a.'l„raKli,.|, n,,,,,,.],,,,,,

-..-r h.„.l„ra,li„,.„ .Vkz..,„„i,.n, ;,;.""," "'';•
r"-"""''

"'» >'"->''
...",. auf ,ii„ ii,.ur,..ii„„K ,1,.» H,Zi ;•:;" '"''';""!"''"'" --p-i-...

IVr..«i,.„ a„k,„n„„. s„ „-a.,„ ,,„„. s ,. ;, "''"r""
" '" '''" -^«...«.-M

«.-./.'".t. Ki,„. Tran.«Kr,.s.i„„ von l„ .
, f"''T

'''•'">'>'""•• "" "..:»(,•„

'l^fauf hin, ,la.ss ,ii,. K,,s,la,,,l,„.|,i ,,
'

'
-^''"''''''"'"K '"''l i..l<.lfall<

;ia- Kro,«.„. T,.n,. ,i,r Kr,l,,h,.rfl', il

''.'"''''''''"" •*''<< -l-li......

'"•'r.,fr,.„ wu.l,.„ ..liastropLis,:,:, Ivl;,:,;;
" '"""'" '" "''"'"«-"

\*('nii wir in dcr irculdirU..!».., t

;;'-i"i'- -i^Ki'^i:;';:, 3r:; :^v;"r'":"
'""" - '-

M"n..sl,o,|..ck„„K
faii,.,,. K. „.,ir,. •, r v ,

' ," ' ^'""'''«'li"...!.-"

'"••""'l™ v„„ Vv,.,.isu,.«,.„ ,„i.i
,,,'""'• ^""'. '''"' '"'""l"" Zu..,„K-

U 77"- 7' "^ ' '- Hi„ ,a,, i„,|,„„ ,„ ,,; ^
'' ^^l'I'-Wkci, .„

liariscl,,.,, K„||l,,„.

;;p.pir""--"— <' .'. a.,,,,,...,
,: ,,,„,„

(icwÎHM srtu'int (tir. i.hcrkr t

U"L-c«hr
«.ilir,.,,,) ,.i,|,,. i,,.,„,'

""",' -^liMhlunK ain Sr|ilu^„, .j,,,. .... ,



W. VUN LOZINSKI.

Bnuri' durcli liic AuHosuiiK von Kalk und ilic ZiTsi'tzuîilî VUIl ^ilikiitcr» vnruiiM

êptzlc' Hci iliT lii'tnic'lituim iliT K.ilili-li»ilurch,v|iiitlii'sc' in i-incni fulni'Euli-n

Al.~i-linitt «ird (1er Kiniritt viin Kiszeiten in .liT gi'iiInKisclic'n ViTHurwnlii'if

n.ii'h l'incn und.Ti'n. nicines Krarlili-n» vii'l wirliliRiTCMi Znsuinnii'nlianK

{(li.li. HcdcMli'l diii-li <liT Vcrliraudi diT Kohli^nsliiirc durrli ZcrsftzunR

•Stl'ill

(TKfl

l,i!w. AulliisnnB d.T (;,'st..iuc ml d.T I.,uidnl.,TH;iclii' n.idi nirlit .•in.li

Vcrinst lier Alm.pspliiiri', du er viin der isU-iclizi-itiBeli Kalkulpsi-licidunK diinh

Orminisniin in dcn MriTi'n iicttis» uufwwus.'n winl. \'i)iii St.mdpunkti. dcr

KoldnwanriOivpciIlH'sr kouiiti'n nur div altesti'n. priLkanilprisi-lii^n unil kani-

lirisi'licn VcreiMinu.'" dur.'l, d,.n „,.st,-i|i.Tti'n WTla-ancli dn atinnr,pliiirisclien

Koldi-nsiiurc inf..li!r vi.n ausKrdchnIi'n I.andli.'liunwn ..rkliirt wiTiirn, In

der an>:<iri>r<liMitii<h licm'Btini Zi-it di-s l'riikarnliriums nnd di's Kanilirniin»

fand .iiu' K;dkauss,l»idunii; aus d.'Mi Mi'crwasscT durcli Druanisnini in

(jni^iTi'Tn Mass niiili nirlil statt und infol)(cdi'»*en gal> l's aurli ki'iniai l.r-^atz

dcr K.ihlensaur,-. dir l.i-i dcT ZiTM^tzunB von Silikatcn avlf di-n LandHii.'la'n

dcr Vtmospluiri' eiitzogcn nn,l in liislidii-li. doni Mwrc zuncfulirtcn \iThin-

duncon «i.l.uiuli-ri wurdc. I.l. n„.rlit<. dcr Ansidit v.,n 1-)alï c,itRc)5cnlrctcn.

es sci da» prakanil.rischc Mc<.nva.<scr kalkfrci «cwcscn.' Mit vicl Kn.sscrcr

Walirsclii'inliclikcil «iirc alizuiiclniicn. das» da» Mirrwasscr licrcits znr l.ra-

kaniliriachcn Zcit cincu Rcwisscn Kalklîdmlt licsass, die .Mecrcsi.rKanlsmcn

daRcgen die Fidii«k..il dcr KalkalisclicidlliiB «ioli nncl, niclit anBeciKncl ludicM.

Seitdeni alier znr Silurzcit die Kalkaussclieidunn durdi Mccre^irBanisincii m

vollcni rnifaiiBc cinsi.tzte. l.icli'i. .lii^ dal.ci frei wcrdenden KdlilcnsiinreiMcn-

Bcn eincii rciclilichcn Krsatz des Wrluslcs. «elclien die AufliisuiiR v.in Kalk

und die ZcrsctzUMB viin Silikatcn aiif .1er l,an.liili.THa.'lie li.TlM-ifiilirt.

DIK I..1K.1I.K\ IM> KHIHMSCANNKSIIF-N- KI»ZE1TK\.

Dii- Ei.szi'it.-ii, die .liireli Al.laB.rniiBcii Blaziai.'n VrapruliBcs iilH-rliet.Tt

wiir.l.ai. st.dl.ai L'ilislii'li di.. ..xtr.'iiist.'ii K:ilt..peri.«len .l.T Bi''>l"Ki«lan

WrBanBcnlieil .lar. AusM'rdciii aluT fin.l.^n nir in dcr V.irzeit auch l>crl.i.l.i.

mit scliwiielicr.T ïi.inii.'ratiir..rni.'.lriBunK. .li.' zu V,.rei»iinKen aiit .Ut Kni-

olwrflâehe niclit fulirten nn.l .Inr.-li k..in,. ...l.'r li.,.Oi»t.ms lokale (ilazialspur™

reBistricrt wurden. In EriimliBcIniiE v.in Blazial.'ii liildungcn kann iiian

soldie schwiidiere Kaltepcri,>.len ziina.'list ans .I.'n \-cranderun6en dcr I ai-

und Pflanzenwclt vermuteii. S., ist .•in.' Timipcraturcrniedrigung fur .hc

Liaszeit anzundnncn. w.irauf di.' l).'tra.'litunBen «lier fossile Insekl. i.

hinwciscn." Dièse Ahkiililuiw .l.'s Klinias an .1er Wende dcr Trias-uiul

Liaszcit vvar von allgcni.-incin Cliaraktcr uii.l liât aui'li .lii' Mceres.irgaiusni. ii

bctroffen, sodass «ne ticfBrcif.'ud.- rniiiriiBung .l.-r Aiiim.mitcnfauna l'rfolB"'-

P:me âhnliche Alikûlilung .les Klinias. .lie zu En.lc .l.T Krei.lczcit itiivii

1 CiiAMUEHLi.s. a. a. O., s. .W8-.Ï0!). V 1 I 1

1 Dalï, Th lirnf/™ Oc,<i« of frrmtiihriai, Timr. Am. Jourii. .>f ».-..-air. \.>1 II

'""'vgi.'wcrzu S™.NM.«N. /)/. l.,»,(.n,.W„ f, iM.^. Hu.,d«-I.au, Ikl. I. I"'.

^'
"i H»NDLlll.scH, m,-f,uA,, ;„..,H,». IIHM. s, IlllX-lHill.



'""" »'«=«"". rL„„K KXnK,.K,„„„KX.—
.'ifll

fY^'r';:l:;:s;/';v!;"'::;;;t;;;t,tt-"-''7'''''""^

l'"-i-l- Fau.m ,l,.r .\.,r,l,.l„„„iJ
'',""";"' ,"''""" """«•-«i'iiru.,. Die

K"lt.-p,.r,„,l,.„
v,.rw,.,„l,.,

„,.r,l,.„ F
'

ri, ,'^"'"''' "'" -inn'irl,,,, v„„

l™..»|»,rt<lur,.|,,l„,clr,„ul,.i.,,|,,rF """*™
''T'

""""'"""' ""' "i"""

-n, , «u^lgeM,, .i!^, „ ™ ,W ™';
™T''"''•''"^'''«'''-

>"" i.M,p„,|,ahig.,n,
,l,.,n,àr,.n S „ ™ '"" "-'"•''•"•i'.'..' Al,l„«,.n,n,.

'•""; l""B,.r.n Transport von s,.i„,„ r IroJ
'''

''"'''««•'Iclritu..

'" ul„Ts„.l„.n l,a„o. Xnn fi,,,,,,,; ^J ^f"" '" ""^'«W™- ^„..,„„rf,.
Arko,son, l«w. von kiasti.olK.n A Jarru ^,'',

''"'/""'"'""'' ^''^t'""".,,, von
p''"..n, FeWspa.A,ri,usaufda„:r

i I ''""i """ " ''' '"""'"-
'"« »" .

.Iec.k.. Dio un,c.rp..r„,il ëri k 1 7""™ """" '<>""-"'kùh-

- ..nlid,.. Zn»a„n„e„l,ang .1^ k, ^1 iW '
" .""

'"""" '"»-^' ""''
-..-a' «VU,r.ndd.rn,e«,Ji;,w"

, >

""'
f''

''"'^""^ ''--k-

;.;^n «,on.,n» ,.,.„„ rl^j^'^t o,--!;-'---

' '^'^A:^>tiSn:z^"'' « '—.'... .v..„. .,r

,

,

.«.s^
J5:i;^:'rl"'-

'^"'- - '-'"-*™ '--^.. x, .„.„ ,, .„ ,„ „„„.

« - f^«"^^."STs"^"™-™
'"" «""«l- y.>. Z,.i..„r. „. o™,.ei

t"-!;*,
H,Xp„|f;M"u\it'lTiî, s » "" «"""».»'.». .l,.l,rh, dkk

' *ii"Kra|.h. 2<'irM-hr., IW. xi,

zu



W. vos LOZINï*Kl.

t*Ullil'*tfilU''

liT »|Mrii»flii'iv l'r.>viii/. Vuli'ivi-iii. Ark'

in Kl.'iiiiwifii'). l'i'' ii'Hi""!''

luul in (Icr (llicrkrfiilr war.

BhIdililuhK iM^linut, ilii' «ir

uu-* dem V

uini ..kaiiliniHclit'

lie ArkiM'iiliildinia iin l'Tili'rliu»

11. durc'li l'iiu' Kliiim-
illiT Widirxc'hi'iivlivliki'it uni

.rsli'Iuivdi'îi riir dii^sc In'iili-ii Zi>iliil.«>'lmill

.rlmltc-l'. cl.T uruuiii^clu'ii Wclt iflnluiTl hulK.ii

'srl iloftwn. «luss iiiu-li ili»' Akkunmtiitiut

(li-r Arili'Hiii'ii ("arciwr

hiiifi- iii^oftTU iiu!< imtcnilcvonisclii

Kh i^t niriit

lier uiitt-nU-vonisrlirti Arkow»

: KlinmiiliklililuiiK ziisaiimit'ii-

Altcr iUt Ciluzialsimri'ii uus ilcr "TiiMo

MdUtituin fcrU's SUiiiilrik:i sU'li lH-^tiitiK«'' niiriif.

In Auletnicht diT
^'1.01'.'

'fr(.l„.r l„.7v„rwlu,l.i.|u'n Il.à-pirlo uns d,T

„aL,«v..i«. tirf. »uKar Lis .un, M,.,T,.s,mi.au h„ml*.lK.nd.. \ ,tkI..|m h, ru «

^ vorKoruf-n .uni hal»-» wir ,nit d.T M.«li.hke,. zu -'l"";"'/'- "^

C m ,.u k„nn,.n. Wiihn.nd ,.in,.r Al.kuldunK d., Klhn,., d,e «M^
Lr. un, V..r..isun«,„ v„n «ru..T,.r Ausd,.l,„u,Jg '""•'">'';""l'"";^.^"" '

M.Tantr..,,.,, v„u wiirnHT,.„M,.T,.s.,n,n,unKvn an s,.l„rK,B.Ku»t...,.tr, :I„.,

,i;,u„„h ci,,.' Inkal,. Ki«i'it zustandc k.a„„,.-„. W.'un w,r >l>ur,.n v„n l'.,s-

Hinl,Tla«.,L.,.l,ufl,.., d,T ,Tst,.r,.u siud uIht .,,„.., Kr„sM.u '
"'l

'/;'''':

fla,.h>. vorl,r,.ia.t. wi,. ,-s fur die pcr.nisch. u.ul d„. quartar,; t''»'" '

il Vun lukal,.,, Kis«à.,'n dagewn k.>n,n,..n nur v,.R.,.,.elt,. rau,nl,,l,

; ;,.„r,:,:i.. Spureu v„r. A.s ..in,. «,lcho lokal,.

f-^^ H m"™: lir^H:
"

V..r,.i.unK auf.ufass,..,. .Icr-n Spur,.,, nur aus ,l,.r la .1.. M"U„tan,
.

c

, Su,.a«ku l,..kann. sin,l.' E» i.. n,.«li,.l.. dass «.l.r,;,,.

;"- J-;^
a^>

„i,.l,t allzu «•..itB,.|„-„d,.n Ahkiililunn. .li(. mr ,u,l,.r.U.v„ms,.h,.„ /..,( >t.,t<M

^::.nîr .,.us.,,.i,.,,woraufdi.l)im.r,.,,.ioru,,«,U.rAl...r.,pr,jvn..^^

L ,. ,„. l„kal,. \ ,.r,.i»u,.B si,.l, l„.rausl.il,U.n k„„n„.. IVr Al.ku ,lu„K a, ,1 .,

? , , ,l.r Tria,- ,u,.l Uas^-it ,lUrf„. j,.,.,- lukal- V..r..isun« ,., Z.-ntra ufr.ka

™ pli en, ,l,.r..n Spur,.,, i„, Niv,.au d,.r I.ul,ila,.l„. Fur„,,.M,„r K,.fuu.l,..,

tZ: ..1, au-1, d.. Al,kU.,luu«. ,li,. =un S,.„lus„. d,. K-^™;
/
-

,i..r,„.n Punkt ,.rr,.i..l,t,. zu ,.in,.r l..kal,.n \..ro,sunK „hrt,..
'r

''
>' ''^ ;

' '
'

,,.l,liil,cn (llaziulspur,.,, aus ,l,.r ()l».rkr..„l,. m.u Au-tr,,-

uiul

,

rili-i .,,«,'

, Nad, Ew.u, (Z.i.»hr, ,1. l.,-a.»ol,, Col.,.. 0-, M. '.XHI. 1«1. S. *^.

ni, 1910. s. .i-^-

-1„- Ï,„T. ; >.„,. * "1 ':'<«,' rM„ ..«I l-M ,«,. .m::
'

.l.mr, (....l., V.il. XVI 11,



l"l<»l.;n\,.r,.M,„K„„|,„„(i),r,,,, """'""""" <'l«i"N,mr..„
vi,.||,.i,.|„ v„„

»'"" Sla,„|,„irik|,. ,.in,., ullnmlili,-],,.,, iv

*'«.-,„«,.„ „„ |,„„„,i,,, zuKv,,o,
,,"•';''',.

'''''V''^
Kr,lK,.,,.|,i,,,„.

,|i,.

'"«•""•IH. \„,|, ,1,.,,, (;,..>,«„,, .'•'"• '"''>" Annal,,,,,, i,, „i,,„
' -"an.,, Ki«,,, .,,„ ,,„: ; ;

'' ,--'™ !- ,«T„.i.,.,.,. „„„ ;,
l>l' n..r,.r .\,„„li„„|,. I,,,,,,,,, ,., ,',[„,

''""'''""' '<"' nlNrkn.i,!,., v„„
'

' '- ""-"•" ;-;'tH,r';:M:t;;r::i^"
--

Dit;
K<l|ll.K\»j;i||Ki|v|.„T|,KsK.

ru"«,.nri,!;i";;!;;;;:;;:';;;;;.
u;;;;;"'"'";'";,

''' ;wnvi,.i,.„
<i,.i,ir«»v,.,.„i,,„.,,„

' "An>u.|„ v„„ X,.,„„„,,,
,,,l,..,,,i,,,;;

4™ ;''' '""1 >»':«>„. M,.. „,.,,,
'I- Kr.'-s.... l„„-,li>,.l„,„ , .„„,,.

'"^'aillera „l„.|, ,],.„ „„s„T»l,.„ l|.,„,l

"'r.l...ciil„vial,. l.;is.„i, „„,1 ,|i„,
„',;'''. ""'f™!'" ''at,a,.l„.„ ,„^J„

!-, Znr Erkla,.„„« ,,,. !,.,.„. J.,,, •'::;;'"" "'' '-'l-l«-ri,„l,.„ a,„„.

™nr,.l,v,„„|„.,,.
iii.riK.

"M>tral,ll,.„ «a,-,,,,,,,,,,,,,,,
,„„| ,|,,^ ,^.^ ^^^^ ^^_

'^"•"«'/uk,m!;i!;!;,,;!rwsm;;!;;;;!,,;;;"';/'''«'' "" -^'"i"",..».,, ,,„ ,.„„ ,i..r
" ^-' '"- " -.: ::r.;;r,„7ti,;:itr;"-^

"'
. '" '>'" \"ni,.rBr,:a<l

''"'" '' "•'"-i>. <i „. (:,„ lu.

lAl'Imi.
,

"'""« '•""'' .l«,,to,/„.
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1 1- :, I. \l...m.. il.r vuii «liT f^iniiM' iiiiî-m-Mnililtm

K-tvlU. 1>,. I.r \..r,..M .11. M."B .1 ^ Wirl,,,!...,,

„,„„,1„„.. .Ur S„.,M..„-.n,hlu,w «. ; '"' ^'' '

',.,,'^.,,;,,,„ |,„i,.,|i,„l,.M

,,,„„ v„n ,l,;n
';"

"-' ^ ^^ ' ^ ^^ ^ .,,„„,., ...,.n.«. «uni,..

l„.,l,.nt,..i,l vmii.hrlc Ilauf iik.n ,1,, ""'I '

,,_,„, ,,,kl:ir,.i.. «..m
N„ll|mnkt l„.rv„rprulVn. l.,....", «.r.' :.lrr "'•;''

'"'.^i^,,,!,,,

""";^,
wer.U.u wir uut .lio KohU-nsiur,...,,,.!..;^

TT"' wfvn". '«!'^"-

Z..it ,lur.-l, n.u. .s.l,urf,. Kritik «.w„1,l v,.m, ,.l,vs,kahsdu.
, « ^,m. «<

bt^:r;=:k:;i:-r
1 VrI. .uch die Bera.Ttunw.i v,.n Hasn (,i. « O., ^^. :«»)

! Cl,amb<Tlin, a. a. O S. 5r,2-.«t.
,„„.,„„„.rl„n IVr.r.mr,

rendu du XI. Congr. GM. Inf-rn».., Sl«-kl,..ln,, lUlO. ». lO^i.



l'.„;„K„„n,:„,„„,„,„„,
,^,,,,,^ _^^ ^^^

i:l.;;;'':;,.i:':;:r::,;::::'t;"
"- ;• "-- '' «...

Kiim„w..,.i,„.i iu.w,.,,,iiK,!*.,i
;'''" '" ''"" '•"''"-'"i"i"i,..„

t nl,.r-url,u„B,,, v„r, \\ ,,l ,;
(" >-'."ili"l"' I .ru.„li,i„,. ,|„r,.|, ,|„,

•^"'"-^ V, ".;",;:„::'
:t;;:™;'" 'r ":" ''""""' >-'

;;::r«i'-irv-''''''™"--"-™:,::'
"-

-."s::,;:r::::;t;'::::t,;^';!;::r'':';? ';
« -

-":i::';:,::,;:;:;::t;:r^"^-i«-'-""

vun Killt,.|„.ri,„|,,, „,i, ,1,,, M,:
,'•"'•''' ''''"''M' /•''^mrwnU.mt

~::::!:;:r:: d-rfr'""^^^^

'"f....«.-.u.r,v.r;!.„ ;;,,:,;:

'"'' "'""' "•' ^"i'."-rik.' ,„ .„,...,...,„

'«" TaiiKk,.],, wi,. .i,. ,m",lT, r ,

"" '"""""«"l-T v..lk„„i,.

K:M:j:;,:r,;:,^;r'r::; ;-; -7-: v.^": ^i;:"^:::

^r::::!:
' " "•' ^ -"•"-:""-;::H:::r''f::;;;:

' Kkh.ich. n^r K,„i.,„„,
''>>t- 19, 1902.

= l'iilLIWI, (\r,,„,,f i.il,„
> Fhk, „. Clr, ,1,

IM II
A7/»

U'«rw„
, .M,.rcroI<)j(.

. M-'-11;l

Z.ii».l,r,

II. 1 s. 4.VI.
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W- VON LOZIN^KI.

(lit- n-hitiv (ïh'icliT l'li:uiZfiiv<Tti'i

Dii Kcililcnl.ililnnit ilir Wnililciizi-it Iml lias Kliliwi zwar urimitt

lu'i'infiusst. iiiDulichcnvcisc iilicr ilic oln'ln'rkri'tazisi

Uinu ailt iliT Krdo" liiTrsi-lilf.

mr iiiciit

lu' KaltcpcriciHo vorLcriitit,

die ilu Ct'liuniaii cmst'

iliri'ii Ticfpinikl ain Sclilus»

Iztc uiul Eli'iilizi'itiR mit (liT i-rni'iili-n Ko]il<'ul>il<liiiiE

(lîT Kn'Mi'lMTiuiIi' cin-ifliti'.

Wc'iin «ir M\l altpiilàozuisi'lic Zcit zuriiokKrcifi'ii. »" lx~st sicli fur ilii-

nntiTiic.v..iii«rlu' Kaltiin-'idcU' l'in ZusaliimonliaUK mit (lor Ki>Iili'iil'il(luiiK

iiiclit IVsli^lIrn. al.Bi'M'l"'» vmv (1er .MipRlirlikiit. (lass clir (irapliillaKor .lir

iii,.t niliiri Sc-.iiim'iili' aut eim' vorilevi>iii»rlu> Pcrioilc .Iit Kohli'uliildinm

liiiiili'ilti'li.
, , , , 1

l)„ss ilie l>cric«liii <lcT Kiilili-iil.il.hliiK ilii' .larauftolp'luU- Alikulilunn l.i>

m liiuTu (Si.wissin Cnidi' I influssi'ii kc.nntiii, isal. SdUiKU zil. wiiLci ir al»T

iiuialnu is wiirc au.li iMi' Kiililci.l.ililnuK ilinrsrils ilurcl. .'iiu' Ivl.maal.-

kiil>l.,llK l..'.lil.|!t." II. àlmliduT Weise liai .pal.T P.m.II'H Ims/i'IIii. um,

Kiilili.iiliililuni! als b'iilmn eiiiiT AlikiililiiUK aiilm'fasst.' Es s. i al»T ilaraul

liilii.Twi.'siii. (lass .li.. Flora il.-r Sti'inkiililiiiziât iimOi .in KlficliniassiK «ariiiis.

niinilcstiiis sul,tr(ipis,li.-s Kliiiia .uiil.'Ut,'t.' wahri-iul ilii- Abkulilimg crst m

iliT PiTMiziil irfiilBli'. Olini' Zweifcl «ar dii- l'iTiiidiziliit dcr KoldmbildiMiK

v.iii iruiiid l'iîicr rrsaclie aliliâiigig. "nd ani iiiiclistcu liegt der (Icdaiik.^

an ciiuii .irslii-lilirliiu ZilsaiiiiiioalianK mit di'.i ,.ro(!raphisrIu.i. \iTlialtiiissi'n.

In dicseni J^innc ist cin i.idiri'ktiT Kiidlnss lier diastri.piiisclien l'i-ruiile aul

.la^ Klima der Vnrzeit niilit allsKesi-liInssin.

un: INTF.RliLAZlALZKlTBN.

Die \iellieit der qnartaren Kiszeit unil die Iiileriîliizialzeiten liililen den

seliwaelieu l'iuikt. an ileni die meistill Eiszeitliypotliesen srheiterten. Nnr

die Kelilensauri-I.vpcitliese erâffnet uas die Miiglielikeit eill.T unuezwun-

Kenin KrkliiruiiK der nielirfaehen Wieilerkelir vim ..Eiszeiten", wie es znr

Quartarzeit der l'ail war.

Einc V.rknûpfimK der Interglaziaizeiten mil der kiili.ensaureiiyiwtliese

liat hereits ( 'hamiikuLIN versi.rlit. iiuleni er auf den riiwtaml liinwies, ilass

dure'i die Auslireitnnu viin Inlandeisdeeke.i gnisse (u'iiiele des Cirnrdjîelarp-

dir suliaiTisehen. mit dem Wrl.rauil. der atmi.s|iliiirisehen Ki.l.lensanr.

verliumlenen Zerselzm.K enlziiRen wurden." Wie rielitiK dièse NoraiisselziMit:

aneli ist, du diirften dahei keine so Itrossen KolilensauremenKen m Hetraelu

kiimnien uni das Seliwinden eini r ausnedelinteii Inlandeisderke uiiil-

naehden. der entl.li.sste rilleiuruil.l «-. der der ZersetziinR unter Kle.elizelli

geiM \erl.railili der atnii.srliarisilii'M Ki.lileiisai.re ziinanulieli «iirile- ili.

émeute Au i|iilduii(! eiiier liilandeisdeeke zu erklaren.

In .1er Aufrassiinn vi.n ('mamhkulix erselieint .'ine Interglazialzeit al-

1 (ii.TinN. l'iilim^uttniiitf. (Hiiiuiwerlirl.iicli lier Niiliirwi.ssi-iis.hiili.'n. Hii. VII'

S. 4.W.
Dir :i,Mr. Ziilsi-lir. (I. de», f. Knlkuiiile HU Uerlin. I!«''i.

ClKfiiKt'ji iHtluiokUm. l'TiMimi wu-. S. 1-17.

* GoTHAN. 11 a. O , ï*. 4.1.5.
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W. VON I-nZINtiKl.

WiirnirstruliliiiiR iliT KnKrili.
wIkmIi'H ans iillmillilii-li inn ciiu'i

inliafli'ii Hi-lraB 'rlmlit «un h'. Inwif' cit ilalii'i c'im' ..rinkiOinma iliT

WuwserzirrkuUiti* 11 M.'.T. slii'IVll". wie , Chambkkun vcriungt ,' ciiitrrtc'li

ncliiir Durchnarnuinisi <i-lu'li ïicfi'iiwa»!-issrrs lii'Prlilvunijïi'U koniiti'

i»t ^cliwcr zu iKnirtrili

Die vorst

turvt'rliiiltniïtsc

lu'iul.' ISilrailitimij fliliil zm

clin

cli'in Srlllnss, ilass ilii' Ti'liipi'ia-

lii'ciliHll^'atKlilnuaniUTimBcn

r.l.u. Wiilirciul (liT vorzc tlidic-ii KiiltciHTii»U-n «undn\ dw Mi'i'n-slii'fi'u

rdiT mit kaltcln Wi ilusKcKUlt. wciBcW" i" (U'u (lazwisrlu'U

licfifiii,l.n W; iniH'pt'thmU'U *'ini' .rliiOiliilic' ïcLiilM'ratunilic.huliB ili'

,,|„,„-ri,.|V.ivvass,.rsei..tn.U-u.nu>sl,.
,|,kf,l,|unB .!« Tietv..«a»s,.rs

n,„B.nl.i.it.Tlass,.nkau.i ''^,^'';^'
"",';,,,(,,,,,,,.• hâttc-n «ir v.,r alk-.u

tazus ,!,.> alp.nn, I.... '",,,, .,i,„|ru. .li.. «ir au.h aus an.l.n,.

g,„ ,1,, ta.|.n.n ^'^^^ f
'^'

'
™.^j.i,,, .l.r „Kran„...zvlkalkc." trilt un

Orumli'H vi.rausB.wlzl liai. n. iJi
,-.. „.,.,|,;,f,i,i„„„ ,uif uud reid.t l.i>

I),T Bn.>M' l.m^u^,. .. „ ,,„„ i,,,,t,.ii i»t ii,sl«.sniiiU-n. voul'llKOi

K„,wa^kluuBsB.u,B;l--Ba.i^*^^
H,a^^^^^^^

uu,l aud, ai,,,.niK..u ,1..,

~
,„/ „/,l,..,«." "rr»l«(. I"ur. (i".l., Vol. XIV, l"«'

Piliupn, Diut..h« Si -polar-Exlwlition, IWl >i1 CuAMHKRMN.'^" " /«''^''"

2 Vul. die AurtfuhninKi'ii

M"'^™"*-
, ,, ,i,|i„ isul S -ss-«KI,

4WMIsKn, Znr k./.r.i,»».*." M'" «'"'""« '"'

'

GeoloR. Hi.irhmuistull
,

lK»li. <• '''I

,.,,il,rkn, TmaM. Ari'liiv tllr 11" »
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•'"Kll KHlXits HlfHTUniK KAI.TKPEI„„„EN.
ii:i

VH.| l,i„g,.r,.n Z,,i,„.,„„ ,'f,,r,Vr, „ I r Tl" "''"'"' '""' -^
' ^i'-"

:•"' '•-•i»tnt. ,.i,„.,. Ki,|„,„.r 'r
'

i

'; '"'""","""'l" l-"lar>v„»,..r

-I"' <)r»,Mis„H.„ ,|„r .M,,,r,. ,i,.f,., k„,,
"' '"'• '^">-<""nK fiir

Zu.a,n„,,.„,,„„,,,,i,K„,,,;::;,
,^" ;;- - •^*<^i.-..n. ..i„. .L i,„

cnuT Kr»-âmiii„K dcr .M,,.r,..|i,.f,.„ ,|

'

,

'""' '^'" ""'1' v„llïi,.i,t. H,.i

kaun, „,6gii,.l, s„ is, a,„.|, ,.i,„. d,™ L k,
'"'""" '^'"'« '''• "Wmis,,,,.,,

•1<T ju,wpal»„z,„s,.|„.,>
H.-a,.l,io,>,„l,.„f ,;"?,; ''"'

-"'"''''f''
Aus,„.rl„.„"

'"""•"'i' <las Ti,.f,.„„-Z"r ,
; !

"""''"",'"""" "'''' "«•l't -l-'-kLar.

K""Kra|,l,is,.?„.n Hr<.it,.„ ,lur,.|, ,1,. Pr^," """,'" """'"'"- '" '"'"l""-"

'"'fcl'3 ab. Ein .\I,.,T,.»l„.,.k,,, ,|,
' '•''" '"""'""« l'-'-\I"T.-

^"1» 2irkum,M,larm (ù'hi,,,.,, , • ,

'''"" .'-""l""t!<-'" .!.. kal„.„ «•„,„,.,

|;i':"'t in .1er (l,«<.„„.ar, ,las Mi,,,.;]' l! Jl'T "'"''"•" """''" ""f"^
K-'-PM- In ..i,u.,„ ,|,.,„,-, alK 1 ; ,^"r

'';''' ""'""""' '"^"""t.-.s

>.l,«a,.l„ |„„, ,.„,„^,^.„ „.,,^,;;,;_

'•'"""- ^"" lval„,„.r,„.l,.,.
,.,.,„.l,|i,|, ,,,«„.

""'-'"'"il'klunipB.wliiriit,. ,!,., marin,.,, I,,

'"•>« luwr Art,,, v,.rl.u,i,l,,, ,,,,,„
"" '^ 'xpkisiv,-,, Ehtwi.k-

l«™«l"" n.i, ,.i,„„ AI,kul,i„„„;.KM,:fr"'""'""'"^ '"""•"«""«-

';: -•I-Paia.,.„is,.la.,n„„|^,, ,„,^
'" '""^ "'" '-"""". «i,. a,„

' Al,B| /), -ir—»"'
„ ",'",rw, h,„iit„ M, n

• •'•< ll-,rfcV„,,.

". w. xi.viii.

'"-s-.rvt;;;!i:'r::;-i-ïï;i--,ir- -



M 4 w. VON LOZINKKI.

.tamiffiil.iion (IrRanismcn viriiiclili-tf. wiirili^ tMtWuh iluri-li <ho «ifhllchcTf

NulinniBf|>n«i"kti"" >"> kaltir.-ii Wa»»<T cin rasi-hi^s. I.uilistalilicli ,.cxpin

»ivis" Aufl.lilliin uiul Au^l.rfitcn voli aliI)a«»uiiK»fiiliig™ '1 iiTHruppi-ii

l)i'BUnstiKt. Wiiliniicl lier \Varnicp.Tii.ilcn ilapni'ii niu»ste, infuluc l'JiiiT

laii)!«alii lortscl.rcili'iulin KrwarmuliB (1er ozfanisctmi Hccki'll, du- iMeiilte

.le, Sauirsliiffs uiul (1« Planktcns, «.mit auili d\v Xalirunn»produktHm un

M,.,T«a»MT zuruc'kBi'l.rn. «,.lass un St.llc .U-r jalifTi rinpriiBUnKslMTHKl.'n

cine iiuswrst ruliigi- ural laniîsain.' riiiliildulig ilir Micriwfaulm trat.
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ni II WARREN UPIIAH.

Thf ilixcrimiiwtiim of >" Mvf urca» "f ici' ariunmlalion unil i>ulfl<>w

williili thi' Rri'ot l'xpanw iif II,.' I-uurciitidi> nlacii-r i««t of thi' Hiii-ky iiioun-

tain». sinof namwl tlif Kwwutiii aiul Lalirador arra» of glaciation, wa» suu-

gesti'il !>> Mr. J. II. TïBHELL froni lii» ohwrvation» on thf \vr»t «idc of

Huilsnii iiav. I,aki' Athaliaaca, and Cl.uri'liill rivi-r. Tlii» wu« firKt «liown liy

Ch.imbkiius in 1804 on a niap of tlic North Amoriian ici-shiTt. wliirh formn

tlif front ispicco to thf chaptpr» lie contriliut.d to thv largcly n-writt™ lliird

udition of Prnf. J.iME» Ueikie's adniiraMc work. Tlie Cirent Ice Ane. Tlii»

littli' niap. with siiini' modifications and addii': • 'f tlir nanics of tlic l 'ordil-

leron. KiTWatin and Labrador ici'-»hwts. wliii'i Ti- niirgiil intn oni' Tontine !it-

wido mer Af glace, is rcprintcd in ChaM!.i;-...i.v and SALlsiunv'» (ienU^^y

{IIKMJ. Vol. III, p. 329).

Kccwatin. tlii' Algonquin word for tli, nortliwcst wind, wa» tlii- riiinic

applii'd to 11 fornuT govcmnnmtal district of Canada, lying «est of .liiniis

ami Iludson liay» aiid oxti'nding north to tlic Arctic sca. lliis district, imilcr

thc prcscnt civil divisions of fanaila. foriiis parts of Ontario. Manitol.a. aiul

thc North West TiTritorics.

ïlii- namc I.alirador. as hcrc llscd. ri'fcrs cvidcntly tii tlic grcat pciiinsula

boundcd liv tlic I.ah'ador coast of thc Atlantii an on tlic cast. I.y tlic

Guif of St.' Lawrence on th ilthcast. ami hy Hudson strait and Hu.lsoii

and James liays ou tlic uortli and wcst. Lahrador pro|i<T. howcvcr. as tli.

namc was originally uscd and Is now govcrnmcntally rcstrictcd. comprise-

ouly il limitcd northeastcrii tract of this peuiusula.

Professer Chambeklin wrote of thèse central and eastem areas of our

continental iee-shcet. as follows:

"Perhaps thc niost plausible liypothcsis at présent is that glaciation on

thc American mainland set in indcpendently in Labrador and in tlie regieii

northwest of Hudsonbay. ix'rhapsiu more tlianoneloeality. and thaï tlie-c

nucici grew until tlieir liorders coalcsecd, submcrging thc Hudson liay rcsicu,,

and at Icugth developing a grcat arcuate zone of accumulation aloiig iL'

Laurentian uplands froni the coast of Labrador ail thc way round to tlie

Arctic océan, embraeing at llic maNimum of glaciation a great réservoir i-f

ice. as nr. Bell hascxprcssedit. in the Hudson basin. It is possilile that tin'

ice over this central basin grew to be a central einbossnieut
,
but tliere is m

évidence that it was i-ver so domiiiaut .as to cause the iee to pusli eastwind

over the Labrador plateau. .\n arcuiite zone of accimiulalioii. in a mm rc

restricted sensé, has been a favourite conception of some .Viiieriean glaeiali-i>;

but is doubtful whcther it eould liavc origiiiated as such. and the coucepli. ii

camiot U- pushed very far in vicw iii the abuiidant cviiU'iice of trausiKirtal :
ii

froni Hud.son bay s„uth-southwesterly acniss thi' Laurentian tract, but i 't

in the opposite direction.

There seenis mi prcMiit Broiinil for believing that the l.aurchl ;iii

iiplaii.i- lietween Hudson bay aiiil Lake Sillierior werc eveii gatliei ne

ground- of such dominance a- to produce a norlherly uiov-nient ol the i

1 riitUnnl 1er .L»'. IS'.H, |,li. 7:i:i-4
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r. iiml iiitn tlii' mlj lllt l'ilni' "f \Vi»nMl-ill. im'

llii

.hiiiR liiirk tliv ire

.<l lill hniimlii l'y
Triiix riv

furrrllt tliat nmii- fr..in l...b. Siiprri.ir. .in.l n.vnim tli.' n

,1,,,. !« wilh .1... ,.|„ir.„t..|i-ti.. I.lui-h Bru, lill tn.n, II,. n„rll,»,-«l ..."I -

Tl.i, ,l,.u,«.- in tlif r... of lli.- Ii"v "l""» «'""I' "" ""'•;"" "' "'"

«,..1 a,«l ou»l portion, nf ll„. i,,-.! I n,..| i- .In. lo 11»- .I..m,b.-I "'•^'»'o-

l„„i,-«l c.n.litioMs „f ll.i- linuv Dnrin» Un- in.Tv,...-.l .r,..nuatn,« ullrmiant

ui..,n 11..' r,T.>-i..n of II..- i.v-li,-l,i-. il... prcvailin» «-.«lirly vin,a«. ..s tl„-y

«v,.pl ..v,T II,.. «.«I.Ti, .i,.- ..f II..' i.'.->li...'l "l«.n th.. <'„l..,>n .1.- 1 rair,,.-,

un.l ....stwanl, l..™n r,. la.l.n «ill, nmi>ln,v llmn m tl arli.T pari .,f

,l,i, \Vi„.„n,in »laB.., «h.'n lli.-r.. «a, r paraliv,.|y Intl.- m,-\<mf >«^ ll">

Hurtan- .,r th.. u;-. a.ul llu' in.T..a»,.l l..,n|H-ratnr.. vnal.1.,1 IIh- «na > l(

carrv tlair n,„iMnr,. farlh.r ll.a,, «la-n II,,, in' l.a.l il» «r,.al,.r ..M..nt. I)nr

i„K il,i. ..arli.T p,Ti..,l rain ami >n..« «.,-. pr,-,ipilat..l lM..r.. ula.n II,.. «.•MHn

,i,l.- ..f th. n-i- i,"l hil.'r. I.v r.aM.n ..( th.. .an».^. lar.- na.nlu.n...l. Ila^ l>r,Tipi-

tuth.n pr..).al.lv iKH-ani,- n.u.h «r.at.T ..n th.' .a-l pari ..f <\«' l"!..' ..1 H"- ,,.-

«h,.... Ihal ..XI,M,K.,1 M,ntl -lwar.1 In.n, th.. H,..l iu,.- valh-y I., .-ni a

lowa ll..r„r,. thi-, l.ak.. Minn.f.nl.a ami ....Irai W r,«hl ...nnly L»'! I-""

th.. iin.i. wh..r,. thi, i.-..-fi..» w PP...I i.y ,1... ..Pi«.»inB -'•>•"';"<';;;''

Luk.. Sn,-.ri..r; l.nl n„w. lK.,.anM. „f II», r.lal.v.ly ami p.rl.ap. al.H,hil.l>

gri.aP.r thi,.km f thi.-. |.art .,f il..' i.'.' fl..«i"l« f.-..n. th.. n..rlhw,.«t. '>''"""<'<

pnsh...ll,a..ktl,anvhicl ,H.,...li...nlh I l,..,v..r,.,l ,1,- ml ulll.n.nphl

l,v Ihal i... «ith l.lm. lill ...i.lainini! nlnnulanl lin,..M,.m. l..>.il.h.r,..

"

Th.. lin., wh.-r.. th,.s.. K....«alin an.l I.al.ra.l..i-..an i...-li..|.l.- n,..vnnj li^....i

th.. w..«l an.l fr.an th.. m.rth,.aM m.w ni..t. 1".^ i" th.. «.ntl.,.rn liait „ Mill.

Lac. Kanal.,... an.l l'n unii.... Minn..s..la, ami ..v,.n l...y..n.l th.. M

Cr.,is rivi.r at tl a<l si.h. „f ( 'hi^all.. ....nnly, fnlly T.". mil..-. ..asi .,1 11... hn.

,vher,. Ih..v fornu.rly ,n..l. Mal il -•ar..,.ly r,.a,.h..s ml.. \\ a-mnRi.m an.l

UaM,s,.v r.',unli|.". »l,..win« Ihal Ih.-s.. ....unti... r.inaim..! ...v..r...l with ....

thaï .a,,,.. tr..,n 11,.. n„r.l„a»l. This p..r.ist..| .f th.. ....-"."v Ir..", ih.

n.,rtl,..:.st n..ar th.. inarBin ..f 11,,, an-a Ihal «as ic,.-,..,v,-r,.,l al thaï t.n,..

a,al aU, in St.arns ami M„rri..,n ..ainli..-. !.. th.' n..rlh ..f th.- ..|.an«...l p.-"

ti„n .,f lia- lin.. .,f «hi.ial .•..„lln..n,... as i. pr..v...l l.y II... .l,ara..|,.r „1 th.- .h, I

i„ ,h,.s, .nui.-». »....",« .,nil.. ...,n.-isl..nl w.lh th. ..^planai...., I.y .....t...,.-

U,p,.al aB,.nc.i,., ..f th.. c.l,an«. in sonr f 11,, i-. that o.,v.r..,l th.. ml..rv.nn.«

di"trirt, fr.„n Wriiiht ami ll,.nm.pin ,..,Mnli,.s ..,>st«.ar,l t., th. M. ( r.„x nv.r

and th. ..lu. .>f Wiwi.nsin.

(Ircat ..|,anK..s „f Kla..ial .,.rr.nl« .lurinR II... <-\.,.mt \\,.....nsin sla. .

of th.. I... \ç.. ar. kn..wn l,v th.. ,.v,.ria|,innK. inl..r.l,l.osil,on un.l «...n..|n. '-

c„nfns..,l minKlinK ..( th.' K....walin ,.nd l,,il.ra,l.,r,.an .Irifl l..rn,al.ons, as 11 n-

d.s.ril,.,Uor....is,.h.rahl.lra.lsiuMinn..s..ta. In,.ll,..rar,.as,)f th. moral. .-

hiarinn till-sl,..(.|s i.t Wisninsin w. ...piallv r..niarkal.l.. .-hanl!.-* '.1 '"

elarial houmlarv an.l .,f ic..-cnrr.nts ar,. pr..v,..l l.y ,lis,...r,lant an.l intors...

c.mrs..s o( 11,,. .n..raii,.. h.'Hs. .Ml th..».' rl>anp!.s of Rla.ial .urr.nls and ...

b.,l.l...K ..r .lis.or,lan,.,. ..f .Iritt .l..p..sits ,..,ply pr..l.al,ly .... .xt..n».v,. «

drawal an.l r,.-a,lv...i.... .>f 11... L. fr....t. »"'L .» ^''-.v '« Vrm-'h- ai-^-i'l-tc

evid.ncs of a n.)t.worthy i..l|.r( ila,.ial stap..

nf
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B„.,'; ,.!k N„v. S..,„i.. a,ul Ca,„. Hn..on an.l IT,,,». Ldwar,! ,sla,„l..
1
ln>

boumbd' of ,1. icc-s. i.> i.s .naMn„.,n oxt.n,, u. .s u.hcaU.l 1, U,e

u„gla.ia.«lMas.lal™isla-l>.
i„d„„.„,,„„,ly «lac,a..a, l.avins

,„„1 ..nly a narmw «huial istl.n.us „f conmctam nortlmaul «,tl, mn

"""'•rwt'll s.,u,h,.r,> .i..l.ls uf .labial ou,H„« ,

,...,..in« .bo m.H"-JI,.,,.

^,.„. ",;,«;,./ ;c..,..W. wcn. a,„..,ula.os ot.l,,. «roa, '^
'^-^-^ „

-^,

^

, i: 1, -.t
„.<ilc«iiaMi'ti)ri-tanMnoiirEem-ralvii'n ottlH Kuciji

fr""""' H i C
'

. ai .< l-v ,1a. artual transportât ion „( ,lrif, fr,.„>

1^!';^;.:,:::; .im.;;:-:;».. ^an.. ..ay» u. . ,h„„san.i n,iio. .„„.,., s,.

ward.

Iwsiii

nisci'ssioN.

J. w. EVANS ...,.n„.,. ,™,»H<,.
™;1;;;J-:, J^ ^JJ^" ."^ 'a-™;-

„ v..l...i,y ..f (,m„ oa,-.l..nl
V;;:-:-'^ .
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„ 1 J"11, 1 .1.» th.- vdo-i.y ..f ,u, i,.«l«-

|,ll(Klti.Mtlii<l<« Il ha »..]" 1,1 1 ''"«',,
,

f I
.„,, ,„„„im !/*. ll,.in»j""'

„f .IHKMI ..t a (.«Il l»;r • ";"' <>
\l"

'"
'vK 91» ," 277,. Tlio v,-l...-ily i» n.i.Kl.ly ,.r,„."

„/ U, «„cb; l'r,,.. '™
,,;\';::'',i„, X,,;V,t II',,. ,urt,n. iiml Ihi- hiàïU! .,f il,.' .niil.;rial t'»'

::^:'tzs 'v;;.rs'ni:" ;^.j;;=i i,^ ..- ... a... »... ».



^'HK,..nHKUXc;u,nOHso,T„„K„,.os,.X,„v
liV

•' » TVUJua.l., M.y, i- Il se
'IWtinio, C'uiiafla

Ahnjit :i oi];it-fi'r (if 'I

=p;ri::;:;;;;-:::'';3;-;™-.-r,;i:;;;;;s^

'il l"!'!. :ift,.rl,„vi„u„„„„ ,
".''"•'^>'"""Mt;ii„».

^•'f"
'-'

:'<''^<'r!Vn: z:z::fr' r'^-^y-'^^
:*' '"-"--lip..!.!;:.;;.,:::;:? ';:^;;;;:'7"

-,,,,, n:;:^

""t.i;r"
^•"'^"-''-™;^:;:."' '-'''—•"-.;;:;

-•-™
p^>.':ïï::;:t::':,;;,:r:;::'''

'^'' --• •m,.,,,..

"' 'l"'l'"'-«i"". (J... „f ,|„,,.,, |,i ,

' '"" B' '"""K Kr„„n,is or c,.,„r,,s
'""."">«

!<""«, ns ,i„. i)is,;i,. •;,;,;• ,„'.'7 ;,"'',''•' ""' "'"'i" •!'<

'—•'".g it ,„ ,1,„ „„,,„ „.„,,, ^ ; ^ » "^."- of I.,.„r„n,i,|,.
sl,„.i„,.

>• H. I VBELl., 7'*,.
f,-, „,.„, „f , ,,.

'•'"""" "'""'".

„,—". ,»„„,„„ „ A-„i';t,;:rr;;;;,;!::':i,::;":;\v!;;v. .-M.,.. sn.s„.

"'""' ^'"<»".ï"l.. IX l'art F



L'(
J. B. TVnHF.l.I..

«hi.li rHli'it.-.i ,.utw;.r<ls iwm :> .rntri' «mii'wluru in tliiit vii«t pi-ninsula, Imt

.,« Dr l)uv».>N.wlm«ii» tl.i'n lu.v supirhir c.fficrr in ttu' (•.uKimral Survry,

ùl.icrtwl tc> tlii» rcitri.'ti.m of liis niinii', 1 usi'd tlic terni Liiliraclorian cliic-iiT

in-t,,,.l. Tliis nnu e tbr.r Kr,-„t ;,r,.,8 c,f i,r mrunn.l„ti,.n a.,.l clispcrsmn in

,\u- iiortluTn lK.rlion uf Nurtli Ain.rii.i. ..a.iu.ly. tl«' C.r.lillrmi. in Un isli

Cnliinil.in. thc K.TWiilin in tl.i' .-.iiintry «T»t ,.t Hmlsi.n l.ny, ii.ul tlir Lnliru-

ili.r.anintlii'cimntryciistof Huclsc.iil.:iy.

Wliili. niiiki.m tlifs.. snli-ilivisiuns. 1 .listiiictly rcnirnilicr luiviiiR sur-

BctiHl tlKiilBli 1 i"inlH,t rivall luivirm piil thv suiîKi'sti.m ou rcronl. that

(,uit.. iHisHil.ly tlHTi. lia.l b,rn an.,tlior crnlr,. of i-lanation soutli of Huiison

liav. linl tliat notliini: «as yct liiumn c.f il.

'

Kroni that tiliu' unlil last siiinnuT I lia.l no oplH.rtunity oi rcv.sitniK

HuiNoll liav or of ratcniliiiK niy olwrvutions of iii.iiv tlian fiftirn -oars afo.

L„,t KUninur. howvvcr. 1 (l.'s.'i-niUd tlio X.'ls, ai Hay,.s ••^'»_ _•;>

York Fac-lorv. Mtilalc'cl o tlio wcst »liori> of Hull^'on l.ay, m N. I.at. ...
.

artiiiK in tla'' caparity of ( omniissionor for tlio (loviTmiiiait of tl,.. ro-

vinc,. of Ontario to rlioos,. aiul lU'fino nrtaiii lamls wliali liail la'i'n allottc.l

t„ it l,v tho Dominion of Canada. Aft.r liavin» fulHllcl tins dnty,

niv ..ours,. ,ook n„. ,.as,war,l alon, tl.o slairo of lludso,, liay for 24t. iinlcs

tliVn sontliward np Sevcrn riv.r an.l ai^ross tia. Hoiislit of l.aiu t,. All.a.n

rivir 'lliis riv..r «as traviilid for lIMt niili.s or mon' iliitll llic licad ivatirs

of \Vinnip..B rivor «.r,. r,.a. Ia.d. and tlun tliLso «ators «'To follmvod to

tli,. Traiis..ontin..ntal railway at Craliain or ;iloiix-I,ookc,lt. Ihv total dis-

tan..|. (.(.viri.d in oanois aii<l lioats on tlic liom<.ward journcy iroin \ork

l.'.,,t„ry «as aliout MMHI niil|.s an,l a <.,msi(U.ra!ilo part of tliis «as ovir

rontis pn.viouslv nncxplorod. Afy duti,.s ^yirl not tliosc > .' a ncoloRist lait

,K.v,.rtl,..li..s, it «as iii.|,ossibl.. for nio to ilosi- ray oyi^s to thi- gcoloBiral

londitions and ,ihc.noni..na wlii.li prcsciitid tlu.iiis..lv..s day aftor day. It

i« iio«- niv inti.ntion to l.rii'Hy c.niinii.rat,. sonio of tlicsc eond.tlons.

(In tt'a. «liolo thc eoiintry is low-lyiiiK. Tlir numbiT of liills winch risr

mon. tlian 100 f,...t ahov,. th.. Bo.u.ral I..V..1 is ...imparativcly fi'»- au.l most

.if tli..si. ar.. «cU-knimni lan.l marks witll .listin..tiv.. nam..s. The liiBhest ol

theiii kii..«n as "Th.. Hill," or Clm<.ulin..w, ami situato.l near th.. banks ..I

Hay..s riv|.r, «as foun.l U' hav.. an olevathm of 40Ô fcct ahovo th.. nv.-r at

ils lias.', or itôO f(Tt aliov.. tlu' si.a.

Whilc th.. naintrv is Hat-lvinB ami witlioiit promim-nt .-lovât..ins. il

Ins ! faiilv r..Bular ris., f.ir s..v..nil h.mdro.1 mil..» soutlnvar.l from H.lilsoa

liàv' soulli ..f «hich it Hatt.-ns .ir ,l<.s....n.ls to somo ..xtoiit as it r..ai.li..s tli.

rcBi.'in of thf fln-at Lakos. Tli,. south..rn p.irtion of tins r.inntry so.llli .

th.. H.-ight of Lan.l is ..x.......linsly r.i..ky. In niany pla....s hardly a tra,.,. ..:

soil has been l..ft on it. an.l su. h v..g.-tati.m as is abl.. to B™»' on it-.-hi.-t

«pruoo an.l banksian pino^semls its ro.its .l.iwli int.i th.. TOuks m th.. r.n 1

and thus appoars to bc urowing dircclly ont of th.. liare smooth ro.-k i

«clf Th.. liolLiws b..t«-i.en tho rorky knolls arc partly fille.! «itli siiii.l a. I

boulders Wh..re .s.ui.1 an.l lainUlers are absent, the li.ill.iws are filled wri

wat..r thus forniing th.. Iakes wlii..li ar.. fouii.l in almost eoiintless nunil.. .^
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,,„„,,„r,„iv,.|v IVw l..,nl.li'r.. ïhin... 11,.' till .M.n.l» ...ntinu...,-ly .l..»n ll..^
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""
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s,,,,,' nnx,.,l «i.l. .. l..rK.. ..m...ni. ..f l>..r,ly ,l,.....n„...-.-. ..W a....,«s nuiU-r .

. ,„ „..,..,si„i,.,llv wilh sni.,11 tr..«ni..n,s „f nnirin,. slidls. It lon,,, ns nu.

'sinall. sliKlnlv anpiL.r ,.,.l.l.l..s ..n.l a r,.l.,tiv,.ly small nnml,.T uf Lunlil...

niiuiv uf wiiiai .T.. ni..r,. ,.r l..ss ,lis,in..tly s,..,r,..l witl. rI.i.-.iI ni.irknm
. 1

„U|,.rs „r.. M,-», uf erani,,.. I.n, su. •• ..n- ..f .i l.ru«n..sh J^ray
.alrari-,.

-

, ,.i,.., un Ml.i.:i. r,.nn,l..,l spu.s w,..i.l..r ..nt <u a wlM.i»!, ..ulour, K.v„ .

' 0.
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J. li. TYUHKLl-

KrtKKIW.

Nr.ir Ihi' liiiiiiwatiTs ,>f I lu' Si'vrm riv.T, ami :it
' Tlir llill " "r "( 'liacuti-

now
'

.111 tlu' (Mst l.aiik of Hayis riv.T. an- ri,lui-s nf sami ami uravcl «-vcral

hunclr.',l f.rt in li.'inlit «liic-li ari' a,s»iK'iat.'il willi inoraini'» aiul havv l)ci'n

tormcd i-l"Si' to ll.i- fmnt >,( tlic LaLiadonMli Kl-i'-i'T- In thi' IntUT l.i.'allty

tlu'«' «ami tiil'-» wiTi' |Mol>al)lv lurnml «lien tlii' Lalirailon'an «la r wa«

i.onllu,.ut „r ncarlv ..nihuul witl, <!.. lac. „t tin- K.rvvath. slacàcr .lunnK

it« lati'st "ilvaniT. Durinn tlic f.innation of tlicsi' cnnrnuHls csk.Ts II,.-

,vat,T ha.l tr.f .Irainage away tr.m. tlu- Lalinuloroau RlacicT. ..tlRT ov.t tli,.

l„„,.r ,-nu..tr,- farth.T sonth or. as at -rlu' HiU" .m Hayi's .ivcT po«l -ly

<lo«ni i.it.. liuclson bay hctwon, tl.f fan.s of tho K.'«vatiu an,l Lal.ra.lor-

''""

<..utli of th,' source of Si-vmi rivcT thi' lancl fall» away Rontlv '.) tho

«outil. On this soulluTH slolic arc- inaiiy narrow sand ridgcs or i-skcrs ninning

pal' illi'l to tho dirc'ctuin of striation on \\v undi'rlyinK roi'k. Iiut non.' of tlii'sc

ridRi^s hayo tlii' maKiiitildo ami striaiittl. of tlios,- on tl.r ivati^rslavl l„.tw,rn

the Scv.-ru ami .\lliany riviTs. or of "•nie llill" on Ilay.'S nv.T.

l'OST-(JI..\«I.\I. OFfOSITS.

ïlii. si-op" of this papcr docs not ini-lmle a disi-ussion of tlic cliarartir and

i.xt.-nt of tlic post-Glai-ial dcposils of tl.o r.'uion visitcd du-niB tlu' past sum-

nuT liut a frw words alioilt tlifm inay not bc out of place.

Whilc tlii. Labradorc.an nia.'icr «as rctirinn towards thc nortlioa,st at

thc close of thc lllacial iicrioil, extra-glacial lakes wcrc formcd m tlic Valley

of Hâves river in thc vieinitv of the presc.it Dxforil and Klice lake.s. liut on

thc unpcr «aters of tl». Scvern river, «hère 1 he laiid « as InRlu'r. the dra:-aEc

from the lîlacicr «as doul.tlcss parallcl to an.l alon» the f; of thc icc

shcet. ami such extra-Klacial lakes with their lacustrinc dcposits ol saml and

clav arc not represented. , ,

'

When thc Klaeicr liad retircd northwiird down the slope to a line «lieie

ils front «as bdow thc level of the sea at tliat period, sea «ater tlowed around

in front of it A» the face of thc ice eontinued to retire, the ari'a of opcn sea

inercased. and a slieet of clay and saml «as d,.pnsited in thc bottom of tins

sea on the top of the underlyinK shect of tiU. In most places thèse inarnic

sedintents are rather tliin. but on tlie lowcr part of Hayes river, wherc they

fiU an oldvallev «hich liad probably licen formcd alonR thc «estcrn side ot

the Labradorcan ice-shc-t. they are very much thickcr than usual.

As the glacier retircd northward th.' land rose, and s.-a bcaches of san.!

and gravel «ère formed om' below thc otlier as the shore line of Hudso:.

Bay rcocded nortliward to ita présent position.

SI-MMA[IY.

The eomlitions, as far as they were ,letcrmined last sumnier in tl.

District ot Patricia ami in the adjoining parts of Manitoba, were somcwli:

as foUows

:
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""""«'»'•' <>" <!« l.iKl,„r l„„,l

"
"

Pi"'"'''
"f ''"'riria. )„„| i,« ,„„,

'

-' -".«•.ni an,! no«,,„ ., '

l',";
" ^T '"'" '"'' '«-Lar. I L

^-upcm.r. '""•""" pri>l>„hly i„t„ the i,-,si„ „f J ,,:,

"iiil (|uil,. ,«,s»i|,K.,,, . ,. '".' "iriniT sciiitij.
"" |ni»»]lilv

;'.^-
™":2::;;;::r:t!;:7";7-"- «iaH„.„„,„.

^;
;<- !..,,„ „r„,.;.,, s,„„„i,;^' :j;: :t;""

;' "" '-.o.,, „f n:ù;:i

;.^;f;sf:::„!r r::;"::;•
^" - ' «' «-a... „

••.' '' a.^t a. f,„ ,„„„,„.,,^_, a/.h.„.ti?''";" "'"''''"''' '«'^•' ""'' ".Ivan,, 1

*on. of the B„v.
'""

' "' "'""" '2'' miio» i„|„,„, f,„„, „,„
Tlif formation of tliis

"Pon the

amo
TS

lit

"Pon the «i.si™,,. of an';,!;!'™,!,;'
*

"f
''" «' «msoqucmlv ,l„n,,„|,.„,

-^y ,0 „..„,ov,.„ a,on«™X",;;:;!t';;f ,"";"-' "" -^^'^'"p. "'"U Mi('î

"
"

,."""""' ''y tli(. glacier ifv.lf f,
iii-li t tr„,..,ii...i

Ki.ii II r itM'Il froir

'''^ï"t:!:::;Xr;Tr'^''^'-''"''^^-;«probable that mucli of tliis
i;;an,. for „. .hoio ofX ^^ :iL;::,r'™' "r

""• -- >• "-^
!''•!' <lio marin,. «.,liment. I„i,, ,,.,.! "".."^'2" ">'l''-- ami eonsi.qumtiyi„l. ,

" -iiiiinents laid (|o„n i„ w,, 1 , .'
""" '™«'quentii

'lit ftitniian seashore ivas not f,- f
;•,'" ""• pn»™t

•"iitinuoiis short of till
""" "" P"'"'»' south,

O" the high land near the soum- of s
'-»;«l a great moraine, in e„„, ,

,
'"'T ""/ •"" '-''^ailorean glaeier

-"'.1 nilges or e.*er».
""" '' '"' «'"'•h «ore a number „F huge

*.. .ped a great «ater-laiil moraine in he,'''' ""'* "' "»' ''""""• an,l*"a"y "'tireil from the eountrv
••" "'"'"^ "' «"'1™ bay 1.1.^""

!tl" KT from the nortlm-est. * " " "' "'Ivanee of the Keewatin

' •^™- W-ît^if^Z^r Ji:r/-''-' '-.e -and

Possihly

'-<--. Whenit^f-'—^dZt^

>.l\

if
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with the disapiH'arun.'.- of th.. gh..'..T. .t a".""'

condition ot stal.ility.

oiscrssioN.

Mifhl«an and Ind.ana app».™.!} 1>> 'V
'L'f,,,,.n„r won. Th.- lalerice .nv««.on«. l;^";^

an», .1,0 ..op,..r-ta,™g ">•''"''
/.^«'ift';.'

" «u.h.™,«ard .novcnic-n. tnm. 1^*
-

Mtn.».a,.»,tLak.M,(.,.eW.»H»andl «.n^^
«^^^^^^^^^^^ ^„,,^ „„ ,he «ntluT,,



INTKKKOMI'I K l-AK DES PEkioi/fs
INTKRCLACIAIKKS?

H. B. KUMMEL (Tr,.|,t„ij rs\i- i v

liavini an clcvulion of 21)0 fe... a„H „„.J.L "'' "'"" "'"'>•' •a-JrvH HillH

I n-li «lighlly l„«,.r. Sin,,. ,]„. d(.|K«ii 1 ,f
"'•"''«"B'" «" iK-'UMonul vulli.y nmy h»ïe

.Im, „„. „v,.r II,, ,„., i„ d,., I,
'17 '

" ''"" "" "'"•»'"" l>»"' i-xc-.vati.J LVl*
'

If,"
«;''' «'".'^tli;t,,x^^i7,^;;"'T^•'^'^

in» ab ,a,w. n„ ,.,„„ „,,,„, b.ka„„|| *,,,M „ ;S*'^
''""''' """^'i»!™ Siiiigelio,.

na „„,„
,
,.,„ Einllu», d.r kli,,iali,,0,o Wodis^^Uilh, t 5""ï '"'""«'I""* TmiUr-

li.nla„.„ .N„„|„,„„ika mi, Kum,' k™,,"h„,f,,'?', Lï'"''™ ""'' ''"'™™ Z»i-

' V'- " ;1'T «iirmo, di,. I„kal,. V,.r.,l,i, ,1™ , ii, v '
';'/'"'"' "l'«"»'t"" V"n

rH-'^rtr:."'" ""'^^ "' - <- '"
-::k^'S-n;^;;'^;:;i:^;;:^;'^'-

G. F. KAY (I,™,, Cily r.SVl- n. f

'" I ho«. n.main» an- i„ ,„a„y ^a.,,, ,°, hlnl "'"""" K'»".!, „„d ,and« ,.t

fl.')')
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DIWIHHKIN.

I- MUiic aRi" lut Ihc

"""X''".'- ;K" S'i- """»"" "' "-•'' ""'""' """"""'"' "'""""'"" "'"' ''"''"'

i„T.',VMx .irai 1».,T tr,.n, .!,.•.Ml,.ni»n '""«» '

L„„.„.„i„„. ..f ll^o llrili.h Jritt.

i,...*l,l.. .1.,. l,.iMr fr..„. 7»"''|''''>'"1 ' : 7 'r; p y ,|ri(, t™,. M»..i...b., ..vrlic

,l,vi,l,,. .....1 »l,i,h "l'r'''^^ Wh ,Xhf\™v I.™ V rr.,W dri(, .,n ,h,. ro,. .-«M

|„. „„« nn.l.rsl.ind» lh.il II..- "" 'l'"» '

„. ,„„,„.,,, i„ Ihal Ih.' n...«t ..«.n..v.- dnft .»

M. B. BAKER 'l<i"«"''r','-"'''''''''i ,/Zfl 'd w. v™n^ .*>• Whilr «wkinK aboiit

,„„, ini..r-( ila.i.d l..ri.Hl « l.i.l. l

'f"'7 ^^ ,';;d^L,, r-U^ M. „t lignite ™.d, und.T-

,h.. ......h.,.st,.ro .-....-l "t J..n.e» b»y. ^~"„, ", Ind a.«in ..vorlain by ghu'ial drilt.

l.,in by drilt, «hi,-h ,.,b».,,.,™tly
"''f

,,^'" "'«'^
.^X'^J,"™. ;. (;laciat.:d and nvcrlain

The b.,l-r,«k ..t thi. an-.. ..

Y'"""»'
'"ï SiatI ali™ thi, i. a «rir. ot bedd.Ki <lay.

by Irnn, M t.. .Ml le-t ..I

'•™!*;',;;'«J;,^7.11 «'t thï.'k. Thi- lignite „.rie, wa, plough-

a„d ,.u«l. earrying »«.". "I '''"';''
XvVit"ie.from 30 t„ 70 fe,t „t glaeial drilt

,
many ot

rf and er,«l.. by «l»"""""
"'.'^'" £'«", L^^e a» inter-Cdaeial.

the bottlder. m «hieh "n- '.p» • ''»"""„," ^ |„g,.„ h.in,, 17 inehe» m diameler

Iri.n. the liRrate bed« 1 dull «eyral ri<'»,
Jlu '"»

, ^ ,^,,.„ id,.„,ifi,Ki

Snb«.quent ,mdy .ho,.e<l i','"^'.-«»'
, ?^

""
Tn my wo k in northern Ontario

,„ P„ ,„/„. W......./.™ »nd n,,,. ""*"^/^'
J„ in diaSetêr There h.» not b-e„ .nl-

I hâve not be,.„ ..ble to fiml a 'l»'»™ '"^ ,Vj" uhV"o^" h"et to permit the gro«th ol .uch

«eient ameli..rati..n oWtmale7™ •^;7^;',f,°,V, hldtn inter-Glarial period in yuater-

» tree. I n...int.on, «y"''""..*''", *' '""w ,tae intervening bel.wn the la,t n-treat ot

narv time mu.l. U.nger in d,.ration than .» ''''''""'"''"' "^^^
,„,. po,.„ larger than any

the'great Labradorean -hee, and the P";"-"'. '"
™',°^"b*^d! eot.vS^^etl into lignite and

":r=rrriot^'o%r;r&ilro,''t'he l,gni,e .re tonnd in the over-

'^'"v'fwRioHT (oberiin, >;,>'A)-^^Tr .S:^:"^^:"^'.^-^S-'^^

p,e.em I.ake (Mario corre,.|x,nd A»-lj »tth "> ™"^ÏÏ™
„tinatea for Lake Iroquo»

.tream ero.ion in Oh.o «mth ot I.ake tne^ ""i„ '.H.. . '.. iro. ol old I.ake Warren

are grea.ly in exce» ot «hat .. P'»»*''^
^ Z^^X^Z^l younger than Lake Warre...

in (Ihi.. are "PP'"'"?'''>' ^-^'^^ttn 12?» ve'S "d. There n.n.t be »ome error ,n

yet that lake eannot h,>ve >>""
^J.if^^S.™eS The ra,.idity ..t po«ble changes

ST^i,^t;;C'=Xi;rSVtU,'L re,reat,. .even and o„e-hall n.d...

andthe8Urtneeha»lowi-redbynielting,l)Ulei-l. grgenwiirtigi'n Stand

W. WOIFF (B,.rlin) bemerkte '":" '•*™,
,;,,^|^S line, namliel. die "âUer..

„n«.rer K™nt„is.e er.chetn, "^"£1^,1°™™S kon^en nur Bolehe Abl..p-

I„tergla.i.d«.t .u "™''°™;, '"Xramer.™teigt^ Klima ttnd rinen «-hr wett, ...

rungen genannt werden, die ein voUkotnmen geina»^
V.>raUBM«ung hab. ...

„e„n nieht voU.tandtgen K^'-'ï™^.,,^ '"£ïf"„ « dem marine .^blagertmlf »

Die» Iriffl flir da« ftlt.-n. I"'"»;"""' ^™'''';"'"' „""
.^i i' ,Jt„ gew,.»en «-in ntii*. I'"'

i„ We,ten und ()»..n de. bande. gAoremd^^^^^^^
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Sujet No. 7: Lei caractéristiques physiques des mers paléotolques et

les particularitis de leur (aune considérées au point de vue de

la portée du retour des mers dans rétablissement des systèmes

géologiques.

1. T. ('. CHAMHUltLlN. Th- Khrlf-sffin nf thf l*itti'"Z»fC ntiil Ihf'ir irhiliim

In tliti'^lrnphism miil timc ilinniiim (i)ant' .'>:iO).

2. ('. S( HirHF-RT. The (Mimilnlimi nf thf (;(ii/i.(;i> /«iioiAi iUmlmlrd tiii

ihe iinhtiijfttiimphii nf Xnrib Anirricn (p«Ki' .">.'>).

:i. K. <). Ulrich. Thr Ortlnricinn-SHnrinn hniuiflnrn (iwlïf VXi).

4. niscussiiin.
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(HAMBKKLIS,

„t „,„„,™t in i.. l.....,rin,- un .1,,. na..,r,. ..( .!.. .I-Î"-' '
-'- '•'"'"""' "'

'"""/rn. ,,„r„//,/,M„ M,r r„-.„rj.,rr ,„..l „„-l..tU.m i, cU... ,u <M

,.2:::L .. ....... I.
-;"^;.;- ;;:*[,..-ii^r"';::"-™

'
, f V I, Ifs hrckiil ..mil tl..' .L'Pt.i in f"'.>t i" «"''! '" ""' '""""'

:i;:;r;:;':r,r::;rt:l:';o
.-^-'-^v:^;,;;-:;-:;;;:;:::

;,„„„^,„.„,. T1„. n,.,ural ..n,..ri„n o. .1... .yp.'

^^^'^^^ I '^-n
„^,„,i„n „f w„v,,. ,i,i.» ..n,l ....rrH..» .-...s 1- "

'„„^, ,„,„„,,

ondiUon;: i? r;,. ...lf-r..«..l...«i f<>n..a.i".>. tl»' «-'«"-< ."-'"• '"
""'"

,onesi» i» th.. s,.,.-»„rf...-. ..."1 tl..' ..^n.i-. tl.a. pL,y "I"-"
|

T,,i, i"i. r..:„,i..n .,f bi..:o^- n.o„...n.. A, ..„. ....«1.. "f'—
•',,'^ ':; .

>.,„,„ „ l„.v,. a ru.lUT r^ ''':,"',„„.,,„„„„,, „,,i.n. witi.i,. a lu.n.lnvl

.,.,r..a ,..p>,si,. ,...r..f.,r,., .™..ra^. fj^^^^^r.r'.;,;:!,..' ...

:^-,i:::r„phi,. «.. .i,«. ....i<.y»
Ph"."-vi.»>

-';:;";;:;;: ^ :c\ii: .

gra<la.ional sli-'lv... .1,«..k1. tl... sinpes are nornmlK ^tr.Kr •-""„„
„f

:"-r:"l rc';: ";;;'»- .- -i»-- » « '

>
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i„K ,\„. .|,nm ( llii- '»" Il '' l"m.A,r, .u|.|il.'iii.r.f.l liy «ru.lulior,.

I, „ , „h.mlv ...>uinr.l <i> thi. .a-.. IhuI ll.r .l.|K..|t> l.iiil.l up tl..' .inkin»

«nu II. fa.T ,.. it .l.«-..n.U uikI iIm.. |m-.r\.- un a.llii-liiulil t.. il il-uKun.,

N„« if tliv nilr "( .li|«».ilinii uikI Ihr ru f ..ili»i.li'liiv "••'< irili.Ti'ntly

lurrrlulril "iili "lll' uiiiillii'r ~i U' l" l"' i'iHi|»Tuliv

un 111IJ111.I1111C1I «iiulil Ih' nutlirui uiiil lu' "fliri rv|>

i|iiir.Tii.iil- "f iIm' niM' !.. llii- ivlinl. If. f'ir ivunirili-. ili'- «'laiiiiiiu

l„ . ..nilinn Mir.' .um.i.iil I" luil"' |ir"|" Il Il'' -iil'-i'!'- 11"'

niuilil Im' i-u-ily uli.l iiuliinilly inuiiiliiiluil ulun ..mi' iiiiulr. Tlil!

Illi' nulllt' |>liu.-t'. -Ilrll

I liiiil *fi riii-fl tlir ri-

iiil-

ju

U|l|«ll If Ihi' lurtli-ilMu uiTi' lll fni' i»n.lulii' uilju.liiiint I" lliii

uf nirrly iiliil llii' •lilïn of lll. I»l offiTiil lin l'itiilivi' n-i-luliri'

uiiliiitiiii \viir)illiK. 1)11 lll' lllljlll'l'llt lllll'l. Il<
'llll llllrrilll

fur tlir ilip.

ri>i' uiiil llll'

luihK liikni. llll iillnu .liiml.l I U |>|ii|>iirlln|lllti-

1 Inin^urt—nm 1.1' il.'li iili'il.

1(. Iiiiwivir, niiunil •Irvutliiii- mil i .iilwlili'iiii- uni ili-iniiili'i.t I

i-Mllul .tn's lll llll' liinly uf u viTy-tlIÏ. ilu-lli lirlll ru|ill'llll' uf :

itf IiIkIi vulllt', tlir l'U«' 1» viry illllin-iil. fur llir rrii-l muvi-iiirli

illiitily n".| -Ivi' tu luuilliiu iiliil iiiihiuillim » liii'li

-IIkIiI

ili|i

l'Iilliiu lll llll' <lil

.1 In llll-

IT. l'Iu-llr liuily.

- jUilKlIlrlIt llll

f ttiuliiny uiiil n'Iui.'il «l'ii'iii'i-» "iil'l"'" Illi- ^ "" ""'' "!'' ''i-ii"''i'>

iiljiistiiii'iil liy liiailinu uml uiili iilinu uf llll- ili'uri'i

.\ ,-lu-r iM).

tliollllllt tu I .

(urtli on tlif llll

u tiii-alMilii'iitiuii

(Mirti'il liy viril- I

uf ilaliirati- -imlii

• tu liittilliiu ami illiliiailliiK -ritii- un lir-t

i-ta-v tliat liuvi' nrintly 1 11 11111

ufll' iili'lli'ilula. Iiilt thi- -riiii- lu llll

uf liKitliiiatf lii'iliii'iluiH fniiii yi'ry liiii iirtarit ilata. fur -ili-'

ilflin-r uf pllaliry l'iii- l'iitln'ly liirui -l-tflll wltll II lallltrllalHT ut tli

lllilli'llt. l'M llll' I™ uf I pli'li' viTtiruI i-u-tu»y. as Wlll api»

l'M-ti'ni' of lll

ii-iili'ratiuiis. for aiiy tyiM' of Isii-tasy tli;

ntilH'iits aiiil liu-iii- a- tlu-y arr

UdnHCi'it Mrr"^'

Tlu' pni: llll •iiiitinrlit- ail ati-il rtjiiv

wlirll w itrn ilu iily lll' l'xplaini-il. it «uulil ni. 1111 llii' -upjiu-itii'

tliut llif tni'aii sin'i'llii- nri.vii of tlu' itilinil- i- lilîliti-r thuli lliul uf l^

^illiori'unir -i-Kiiu'lits

,utiuMs nmlirlll it. It i» I inion K

Niiw tlii' rontini-iits ari' alivays

'l'iiis i- ttif postniatr uf l-u-tai-y. iilulu

iif winil. wuliT uml «ruvity

watiT n-uchliiK tu notui

rut uwuy. luit arc iM'ir.K

niuiiil wlii-n- iiialiy vii'W,- iiirft

ili'lillili'il liy tlio II Iialiiial arl

ii'i-, ami hy tlii' -ulvi'lil iiitluii

llll' ili'ptli.-. Tlic pnitMlii'raiirr- uri' nul iinly I»

li'ui'lu'il ail thi' tliiu'. TliiTi' I» ! n'ul vulllli

of tlii untinint us u wlioli' luiili'r iiurnial l'onilitiimn. Th.' (ilily upi-i rit

wi'lRhtliig ilis .lui' to thi' .'il' ilimi'iit.- thut ll)'l^ 1 it. ThriK- ari' satli

hi' l'ilBi'», uml thi- wi'lRhtini!
chit'Hy alunit I

removi'il froiii tlii' contini'n

c'oiistuntly linliti'ni'il, ami if it «'un in pn'vious i.quil

hcri' is unly a fraction uf »l

rtliolc. The continent a-s ;

liliriuin it» conatuni

ilcncy if to riw. If it can Ih' suppoacil to liavc liccn prcvioualy liftinl lu
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„,.„,„„.„..„ „ ,!„ pr,>.n. iMKl, n-lMs u,„i ... >h. <\»V .liff-m.lintu.ns of

s„..,.ih,. .ravi,, ,„.« l.,.i.>K .l...,i..i.slr,.....l. lu. ...v.r U.n .x„l,un.,l «>..«-

fii.t.irilv im.l M'.nis iii. xplii-alil.'.
.

Il,;, ,..kiT,« 11..' .M»ti..« ',"•«' "t .-.."ti...'..!"! |.r...ri.s,.... .m.l .f .U'.p

,lilT,.r...,i..,i f -ili.- «raviti.-.. tl,.T,. aris..s ....rssanly -v.thn. th.- ,
.u-

i,„.,;,s la,..ral s.r.'s «r,.w„.« .,u, ..f .L.'ir .•-, -i^"'
,f

^'^ '^TCw
.„ ,l„. si.l..- „i,lv l.v lur ...l,.ri'i..v ..f tl.,' i.iass it>.-lf. U..-k..iu.l ... »ii.ipl.

iiits;^;,. ::t ...... i........ ...s., .,.„... r,-.,... mm««, ... moo" .;r ..u..»»,

,„.„„,l» ... .1,.. ^.|.la^. in.l,. Th.. ...h,.r,.|,.-.v .,1 II... ."ass .s a ......1 ". ^ s

„i„i,„ .la..,, i.i... Mr..ss,.. i.y .lu. I..W .1 ..f .1... -1. "i"; '•;;•<"";"-

' „ .tr..,-...
..,. .lilï..r..„.ial ..r uul.ala, 1. a,„l l.avf ,. .pu.h.at.v,- ,.|t,.,.t

, „„;,.rv,ta,> .lu. ...,„.i,u.„.al ...as^ si.uilar ... .l,a. .,f lik.. s,r,.ss..s „„ .:„.

, . ,rv..;,l- ,.( ...,..ial ,„a.s..s. wl,a...v,.r ,„ay 1.,. .h,. r..la„v,. .,„a„.,.al.v,.

,.„.„,' Tla.r,. i-. tl„.>...f..r... a>, i„l,..r..,„ ...|ai,.,u.y f..r th.. ,.„„.„u.„.s .„

,.„.,.p' l„,..,.allv as .,.„ti,...,..al .la,.i,.rs. H<,.1. a... .•ryst-H"". ,„a.s,..

.ul,j .,., ,„ „„.i.ii,« ... >..l...i.." u, .lu. i.,i....... P..in<« wl,..r.. ,„,l,alan,.,..l pr,.ss

ia.,.„„.-s i,,., „>.. ........Kh. -11..' «i-u.-f-r "f "^i- """"" """ "\";'"," '"
'!'';

,..,;" p - ..! 1.» -.r...» i.ul.u.,s ..„„„ ... .iu. s„li,l s.a.,., wh, , .1,.. p....,

of i,..,.n«,.-l -l,.,.,s is >l,iH..l. S... I.y i.al.fiui... r,.p,..,.aa,s K,.,uTal m..v,.na..,t

t !'ll,.'..,i. WHl,. .lisais ......v,i.i.."liy .alL.l tl„vv, .1». .,.ass, as s.a.l,. r,-

luaiiis ai, |.|r....liv,. s,.li.l.' ,

Tlu. ,la..r...i,al .n.u.als f..r p.,st„la.i.,B .........u.u.al ..«..p a . .l-a -u, '

s.nn.B .„.ali.a.iv..ly, la,, .lu,-., is as y... „ M,,,„s.ra,u„, ... ' " 1"" "

,..iv. val,,,.. Tl.is is y.., „. 1 .Ij,uli,.a,...l. \\lu." s„ffi..u„< .">. ^'-l

l,av.. ..Ial>s,.,l aiul s„i.al.l.. «..ul..,!.- „u.as„r..nu.„.s hav,. I.,..',, r,.p,,.„>l .1

L i„, rvals, a ,,.,si,iv,. ,l..,..r,„i„a,i,.., sl,...,l.l I»' r..»,.!,,.!. M..a„wl„l.

.|....i..r-lik.. ,r',...p fits .1... plu,,.,,,,..,,., ..f SI..W s„rfa,.f „u,,i..„s. ,i.-. w.U as tl.e

pl„.„.„„..„a ,.f .-nvi.... f„r„,H.i„„, „..r„.al fa„l,i,.«. s..is,„i.. s.ra„,s ami sl,,,^

,,„, ,l,..ir ki„. I .....al ,.,-,...p is sl,.,« n i„ „,i,u.s. .•..yns ajul ''-;;''•; "\,
,vi.l.. pr,.val..n,... .,f s.rai„s i„ ,1,,. ..„,..r par, ..f .lu- .'ar., a,„l lluT s,ul,l,.

IZ<1 ..ar,l,„„ak,. shps s,.,.,„ ,., I„. plu.,u ,.a ,.,a. „„«M ar,- f-n «..T.

f„r ,1,.. s,rai„s ar.. ,.,.„s,a,„ly a,.,.,„„„la.i„« an,l 1».„,R r.!,.'»..!
,

tlu' . • k.

„,„1 slips ar,. ,u.. „„lik.. ,lu.s.. ..f Bla..i,.l .r..vass,n«. Otlor suun.,.s .,t .lus.

'

ï:n,:;t:::^;;x;k:^..,u..r....,.,s,,,,i...i,,.i..p..ui......f.i....«

(„r,„s ,.f .lias,r..pl,is„,, .x,...p, ,l.a, i,s ,...,uli.i..„-. ar. ,l,.r,v.., ('"" tlu ..

a„.i .i,a, ,.v,.„ if ,1... .-..nti-u^.'ts 1..' i„ -,"pi''<'' '--'»<» ;"i>"i'i;"";" •" "
us a ,,s,. ..f tli.. >..r.>.. ..r if .lu'V !» ''„P1«-"I '" "-. <>n ,ufl..x,l.l<. l.,,s,.,s. u-

;:;;:;, ;;:,;.n;ii,„i.ai ...i s,r..ss..s ,.,„s. ans,. fr,.„, ,i... w,.i.i,. .,f .i..' pr.

.ri,.r„lK Iliass.

~T^,„„a„,.N, .1 r....lnl.„lio„ l„ </.. Tkeory ,,l (.hcùd Molion: Vniv. ot Cic:..-"

Ita.<-n.àalPnhli..a>i.ms.^li«M^^
-».< orphi..,: M,...o«r. XI.VII, f. S. G™,. Sarv., l»,.

nn 47-4'l '^if^

'

j;::^::'^;;':ï,^;;;:,^:T.r'^.,l™/^;:^»^ ^>-. >^.~>u v,.>. >., n». « aad n,. .

1907.
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of tlif t'iirtli-lMMly t") n'urh iN ultrrinr rfft'ct. tlic (-«miplt'tt' ciittinfï (iown nf

tlic contint'iit?! tn tl)f liinit of crosive action hencath thr ;'lH'If-sca.s. savf vlh

orRanir jrniHtlis niuv otTsct niuriiic (-nisinn, in otlicr wnnls, tlic redm-tion

(if tlic wliolf cnntincTital surfarc to a singli' terrace-top, ciiviTcil liy u siiifilc

slu'll'-s(>a.

Such a statiimury statt' cif llic cartli-lHHly lias. iKiwcver. ncvcr hci'ii

prolongcd t(i tliis cxtcnt in tlic knowii iiistnry nf tlii' glnl>c. The funtinuity

of iaml anil uf laml lifc lias Iiccn iiiuiiitainril liy tlie ri'juvfnation of tln'

continnits. To tiiis Irt us nnw tiini.

Tl.f critiral phase of thr prolilrtii hiri'- and it is onr of thc liifïlicst

niomtMit— hanns on tin- answcr to thi> liasal (pll^iioIl: Is tlu- df-forniatinn

of tiic cartli-lupily a i-intittuinis pniccss, workitip, stcailily and slowly ail tlu*

tinu'. or. is it a pt-rimUe pnx-css. actinn at tiiiics and (piicsccnt hi-iwccn tltosc

tinics? Thcon'tically tliis is lumnd up in tlu' rven mon- fundanicntal cincs-

tion: Is ihe enrlh-hmli/ rssentialhf a vi!<aiii.-< or phMic amurphoiiK boibj. htnr-

trrr fiitjh its viKCti-'n'Iu. ot. Is thc carth <'si<i'/ili<illii an fiijijrcgdtr uf rrif^tiih <inil

})o.wissnl of thc f'Iastici.-riiji'l proitrrtlts nf n c-nstiiltiiir nuiss] In thr oiu- case.

its dcfornialivi' inovcnicnts arc no doul)t of thc viscous type, continuons

and pcriM'tual so h)n(ï as incipmlitics of stresses continue to arisc: in tlie

olher case, the stresses nnist accumulate with littlc apparent ctïect until tlie

elïcctive dastic liniit uf tlic crystalline annrenatc is rcached, wlicii inuve-

ment will hc inaunuratcd and thc >tresses cascd. (iuicsccm-c niay tlicn lie

ex|)ected to ensuc and contiruic until thc elastic liniit is again rcadicd. ('on-

tinuity of dcforniativc nintinn is thc normal expression of thc onc constitu-

tion: periodicity of tlie dcforniativc action is the nr)rnial expression of tlie

othcr constitution.

Tliat hotli classes of siilistances enter int() tlic <'oiistitution of the earth

ROCS without thc sayiny; thc vital (piestion is wliieh class so far prciloniin-

atcs as to control the carth's workinn Iiahit. So far as direct ohservatioit

Bocs. the crystalline clément vastly preponderatcs. It is littlc more tliaii

an inhcriled hypothesis that Icads any onc to rei)lacc tlie dominancc of ti..

()hserved part with a hypothctical viscous sulistratuni, for as \vc descend l'>

ward thc licart of tlie earth the incrcasc of halanccd pressure tends to ii-

crcase thc rijîidity. So far as the trends of récent profïrcss in thc rclati 1

sciences hear on tins (|Uestion tlicy favour uitli sin^ular unaniinity an elastii »-

rifiid constitution of thc cartli-Iiody. Such a constitution favours a slai:'-

condition of the eartli-mass, savc whcn aceinnulated stresses cxcccd thc cth -

livc elastic limit of thc eartli-l'ody ami force a rcadjustment.

Thc .strouKot tcstiniony to (piicseent periods. howcvcr, lies in the vcr>

phenomena with whicli wc are dcalinji. lasc-Ievelinn, shclf-lmildinff. cosinn-

politan stratiHcatitin and cosmopolitan faunas. the clhnactcric phcnonn'

u

of thc Paleozoic scas.

It hecomes elcar on tlioU(ïlitful considération that close approach ( :<

)ase-level ide prcvaiciicc is impi ssihic if effective diastrophism i^

continuons propres
,
for diastrophism is inherently hostile to mature pltt

;'arth-l)ody is constantly warpinj? in an effective degrce. the ^



THE sHEir.»E.„ „r rm: pale<,2„„, „,,
.1411

prooess of planation is i-, natnml,. .1

«ven m „ „hor, .lmstr„,,|,i, n,.r ^7i ,,
" "'

'"''""
'•"""'•""nly ^'i

'•i tl». transfiT .,f mall<T,in,l "
'
"''""'*a(t,. „r „tl],.nvi«. or

™^v,,„Mnan.f„„f ;:;;;:,,' ;;;j^^;-"
'*„. ,„ „.,. ,Ja,:

"• l'y au c„„,l,i,„..|. a.s is ,1,. r,.al ,1 , „ 'n":'-
'""''^ -'" <'- «urfa...,

n.0 c.«„v..x iig|„..r p„„i„„. a„„ „,,;.""'"': »"l' "-l.ani,.al la„s.

•vlal.y,„a,.,.rtai„g,.„„al„.av. ï i, ,

,"'''""''' "'"''""•< <i"f""" in-

n.u»t h„l,l ,ru. whether ,l,e pr,„,t '
.

''""""«'"" "f lia' pro.rs». This
Xow if 11,0 proce.s !.. 1^ 1

'•""l."u„„s „r p„rio,lio.

;^

i-pHH .,y „j „™h. ,.;;;: 'i;::;;,::;":^"' r^;'-
"'"- ^'^ '--.'". a»

"" "<™n.c a„,l .„n,in,„„ai ..^u^uZ ^ 'TT'''
"''"'"'"'"" '"'"

a.n..n^,l,en,»olve.,
.!.. .voiu.ion „ ^ „ 1' " 7""" "'"' ''"'^" Par.»

-nn... Tho ,,,n,in,.„, ,„„„ „„,. aV "
..T'y

''^ """""'' "i.l. logi™!
'V ar,. l„a,|o.| n,„s, »i„k. „.|,il,. a ,.,.,,,„"*; "'"' '"•"•'" '>a-ns a.

""":'.'« '"'"P''-"-l -> 'lui.kiv at „ .i 'f.'""
""«""""' Ail ,l,i.«

'•"'"'"«-n "f P.Tf,.., i.,„„a,v, „.,,,. ,
, , ,k'':

"""'7' P"rf"'< «""li..^•. .i,o

'•; '-.h. If a ,ii.,i„,.,K. ,,,,„„, „„, t, r /"
•'" "''"'" "-« "f

-"-..y .1». „r„oes» miKl„ 1,, g,,,,,,.
,

' " " "' ' « m-v„ahl,.. Ui,|, ,,i ,,

!'; ">-. prot„l„.ran, portion» oî , .^ ,,

"," ^'"«^'"""«".Ik. san». lines.

' ;""- ">"«' f-" .ra„.p„r,a,i™. ":„:" '"""' '™''"l - «™<'ral

'7I.'-!- "-If an,l „HM con,in„. r iHo ™V";,"">™'
""«'"..a.i™ll,v

:,nn,.r ,.,os,.|y analogous in i,» fi.^^^Zi^^J'^^T'r """"'-"™ '«
^"' "' '" '"lagination. I„,|,.o,|, „,„ „;„";' ,",*''^' '"1""' l'r""-.^ .s., oasily

"" '^''''"«--. th.' n,oi,ili,i,., „,„ al, frnf
''"'

" "'"''"' '"• " '""^-

;

""varions a,.,io„.s of ,h,. m, Ilx .,;":""' "",'' ''•™""'™« an,l
'"'"". .''P^a.li,»!!,- wi,),i„ i, .loin; I :,•'

'"
'l"

'"""' "'«' f™- .l.o.,.
>•"

•• N.,.,l,ty «nnid ,,,. pro.«pl|y. '
''' P'«'™>,'al what p,.r-

M



S')*! T. C. IHAMBEBLIS.

Ni)w, it wi-nif* clcar uikiu ronr^iilcratiou that tliis quawi-Huidal procc**,

iir l'untimmus diastrophism in any ricar aiid ihstimt fonii. iinist in its nature

^•nnstantly ilisturl) uiui thwiirt (ht- haw-li-velinK priH-cN-s, for unticr its action

lie hasc-pliint' nniHt lie constantly warj)!»». A prolongcii (ixity uf tlii- Imsc-

plam- is an <)l)vi()iiH prcn-tiviisit»' to clTcrtivi' hasc-IcvclinK. In proportion

as tlir bast'-lcvclinK proccss approarlics nmturity tliis prcrccinisitc hcfoinv-s

tl.e niori' iini»'rativc, for the late fitagcs procwil witli cxcci'tional siowncss.

It sccnis ni'CCHsary, thcrefore, citluT to ul>atul(iti thc (ioctrinc of Imst'-lcvi'linn

or to rcjfct ttic (lortriiic of rontiniious (liastrophiMn. Thc oliscrvatinnal

cviilcncc of liiiHC-lcvclinK sccinj* to inc nnicli too t'rin to l)c put in scriouw

question. Thc firnuicss of its ohscrvational supjMtrt sccms likdy to Itc

Rrcatly im-i-caHcd hy thc gcotnorpliic stuiUcs <tf tlic future.

Thc conditions rc(iuircd for tlic formation of frrrat shccts of Unicstoiic

si)rcad Iiroudly ovcr ttrcal arcas and carryiim sliallow-wutcr faunas arc vcry

floscly aiudofîous to thosc tluil arc inipcrativc for clïcctivc hasc-lcvclin(ï.

In niid-Silurian tiincs cond rcri's and a rich shallow-watcr fauria occupicd

a notaltlc arca in thc hcart nf tI.c American continent. They ^lïW risc to

a thiek tcrrane of mafîncsiaii linie.-toiie in wliieh also hreccias and <)tlicr

evidcnc-es of shallow watcr continu thc tcstimonV of ttie fauna. This

tcrrane. carryins thc saine or elosely alhcd shaHow-uater tytws, not only

strctclics widcly eastward. soutliward and wcstward froin thc ooral rccfs,

but on the north rcachcs the Arctii- islands and nortli (Irccnland. and is

prohalily continuons tlicncc to northern Europe, for likc tyjM's of fossils,

coralhne and otherwisc- <nnic of theiii [iceuliar fonns— api>ear in thc lîaltie

rcjîion and clscwlicrc. Closcly analoKous tcrranes atid faunas arc found in

thc far Orient and ir. Australia. Thc elosc parallclisin of sca-surfaec and

Sica-l«)ttoTn that niaih' eosinopolitanism of hfe nf this tyiM' possible cj-rrics

niucli the sanic force as a liasc-planc of like extcnt : if. indeed. it is not tu

lie interprcted specifieally as tlic nmriiu' i)hasc of a protractcd hasc-levchni;

proccss.

Thc aliseiicc of nnich laiid-wash in tlie hroad shallow scas if tlii.s typ--

during thc formation of thc jjreat llmcstone tcrranes secm> to iniply that tlu

a<ija('ent surface was low and ))rotcctcd froin wash liy its ncarncs,-* to tlu

l)asc-Ievcl. Othcrwise it is not easy to find an cxplanation of the singubi

rlarity of thèse scas, for their watcrs u'crc wcll apitatcd a-- the hrceeia zon» -

and reefs tcstify. It uas a coinmon tenet of our géologie forcbcars thui

limcstoncti wcrc the produets of dee)) scas iying wcll off sliorc. wlicrc cic;'r

watcrs prcvailcd hecausc of thc <iistaiu'e from tlic la'id. but this rh>. ^ <'f hni' -

stones dcmonstratc liy their owri physiral and faunal v!iaraetcristics tli. t

thcy wcrc fonncd in shallow water, well agitatcd. and not unfrcquently cli e

to sliore. Thc widely spread conglomérâtes, sand.stones and sliales of shallt» -

water tyi>e Iying paralld to the limcstoiu-.- above and bclow add thc force •(

their eonfirinatory testimony. AU thc.sc. intcrt)rct i as the produets \i

shclf-scas, sccm to rcquirc for rational inti-rpretation a long, esscntin y

static condition of thc earlli-bociy.

Logieally wc sliouid now turn from thc pcriod.s of quit'!*ccnte of wli 'b
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nii surh iMculiar valiio in iiiarking cifl (îriat liisliiric pfriixl». In gcniTal

tlif two ctusw's nf critcria slinulii nivi- a l'uncurrcnt viTilict. ln:( thfy are not

likcly lu hf pricisi'ly l'iiinciili'nt. In tlii' nature "f llu' cam'. thc clul cif i>no

IMTiiiil and llii' hcKinninn iif unothiT is plancl ci.rliiT liy iliastniphic iTitiTitt

than liy |)alfi)nt(p|"Kir criliTia. fi>r nmny iif tlif paldpntiiliigii'nl ifli'rt» fiilliiw

tlif iliastrophir fhangi' of ronditidns an thi'ir cause, while palcfjnttplugic tlc-

vclopini'ntî* havc no apprerialilc influcnci' un diastniphic evi-nts.

Il is l'icar that Ilir major (iefcinnative tnovi'rnents i-cindition an<i are

fnnilalni'ntal to lioth straliKraphic pr dure and life i'Vii!.:rion. Sea

Iransxrewiim and sea witlidrawal priifiiinidly affert marine life, espeeially

thaï iHirtion niost availalile for tiisKirie use. U tlie great fealures (if reni'weil

diastrophisni are tlie furtlier dépression of llie gri'at liasins and the furtlier

élévation of tlie great einltossiniMits in areordanee witli simple meelianieal

prini'iples. tlie eonmion oceanie liody eorrelates the irrenularilies of tliese,

so far as the hasins an neerned, and gives a working inean in the form of

Ihe sea-level available on Ih >a»tB of ail lands. If is mit essential lliat the

periodie movenients lie eipialile in ail ([narters to give an e(iualed effect
;

thaï is seeured l>y the oeean-liody. Periodie irovements may tlius viiry

widi'ly in the inlensity of tlieir effeets in différent (iiiarters of the clolie witli-

out nuUifyiniç the universal periodieity of tlie .'lielf-sea work and ail that

goes with it.

The inde|H'lident id fundamental nature of iliastrophism, losether

with Ihis inévitable eciuation of llie most vital %sorkinK ageney, gives to

diastrophisni speeial elaims to preeedenee, if it lias good working qualilies

in olhiT respeets. It siioul.l hâve weight as a factor in any ease,

From the pliilosophiral point of view, the lieginning of an important

iliastrophie movenii'nt is entilled lo hi' regardée! as the initiation of a new

period. sinee ils normal .sequenees are a new atlitllde of the sea-level, a new

régime of érosion and déposition and a new jihase of biologie évolution,

Hut. at the outset, this is prophétie rallier than realize<l; and however well it

satisties tlie idéal sensi' of an initial stage, fiill of poteney. it is fi'eble in re-

eorded results, It therefore laeks availability as a praetieal way-mark,

When. however, the speeial diastrophie movement lias lieen es.sentiall>

completed and is visilily reeorded in disturlied strata, in erilstal folds, in

uneimformities of deiiosition, in basai cimglomerates anil in otlier distinetivi

marks, its reeord is espeeially tangible, definite ami lasting. and is witliai

less siibjeet to differenees of interprétation and détermination than are most

of the signs of a great change in the course of biologie évolution,

W hile ail new phases of évolution are iloublless not due to tlie infiueni

of environincnt, physical conditions are .so potent that they may be regarde I

as the dominant agincies in évolution, Otlier iiiHuenees are lialile to be ii

dividual or racial an<l lienee mit simultaneous, but a gênerai change of ei

vironment, such as follows a cliange of land-and-sea relations, attendcd I

climatic ami otliet changes, is likely to bring on new phases of évolution i

mosl or ail 0/ Iht kniiimj life types nt Ihe mme lime. Individual or nien v

racial évolutions are not likely to hâve broad historié importance, wh •'
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prcientitiiin i>u»iiT (i( riimprilirnuion liy thp gcKilogirtu n( Europr, nlio

inuy ln' unfarnilinr willi llii' many .' inirican (iirnittliim niitnci.

The urgullH'tit will lu' ;.nwnti-(I a» followH:

I'art I. Ilialury i>( tlic prilioipWn ot chronologie ililiinitalioii.

1. Thi' priricipIi-M <tf tin- oltlrr kcoU>b>".

2. Tliv priiiciplc» of IIk' ni'WiT groloiiy.

l'AKT II. Trcwiit mctliiMla o( cliroiiologic U<-liniit«tion.

1. Thi' «ilinioiitnry mctliocl, iiiiil lycli'M ot déposition.

2. Tlic piilcontoloRic nii'tlHNl.

;ï. Tlu* (linNtropliic nu'thiHl.

4. 'l'iii' pulcogcoBruphic nuthiKl.

V.KHT 111. lllustralion» of periixlicity wi.i paleogeography.

1. 'l'hc Siluric pericHl.

J. Tlii' Di'Voiiic jMTiod.

:i. Tho t'piMT ('arhouic-Porniio jM-riod.

4. The Cincimiutic iH-riiKi.

.'i, The new géologie tinie table for Nortli Aincriea.

Paht I.

IIISTORY 0( me PRINCIPIE» OP CHRONOLOGIC DKLIMITATION.

/. The principks of Ihe Mer gcdugy.

Nf:u.maïr in his wcll-known Imok. ErdgeMkicUe, telU us that thc first

attcmpt to elasaify the sedimentary roeks had ita origin in thc "formations"

of I-EiiMANN (1750) and FCchsei, (17()2). I.ater Werneb (177.i-lSI71

falsely held that thèse formations wcrc universal (or the cartli. Smith of

England (1799-1801 ) waa the first to show that forraaticms were characterizril

by groups of fossils, but it waa Cuvier aiui liRoNnsiART (1808-lSll) wlio

put this ciiception into mueh elearcr working order. The former tanghl

that each formation contained ita own sperially cri^ated flora nnd fauna, and

that each création waa i[i lurn dcstroyi'd hy a gênerai catastrophe. nEAl-

MiiNT (1S.Ï2) cxplained tliat thèse desiruetions were due to the sudden origin

of mountain ranges, and even if tl.ia explanation ia largely wrong. still it

introduced thc idea of a pliysical "ausation Icading to the distinction of tl).

parîods (Neu-maïu. 18S7, I, )>;>. 5-7).

Neumaïr further stated that the foniiationa { = periods) "are itw

established in nature, l>ecause lifc liaa bcen continuons and haa devclopc.:

gradually throngliout ail timc since ita appearance. The formations ar.

thercforc clearly artificiai in cliaractcr and havc bcen made for th<! puriio?

of casy rcfcrcTice and slalemcnt. Their délimitation lias accordingly lici -

based on the local chararteri.«tics of a very small part of the earth's surfaci

and it is the individual breaks in the marine sédimentation or thc cliamr.
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.KSonil.laBi*. cncli uni- ut whirli «as in turn iloatroyccl liy (atacl.v»m». In

tlmt ynir. Iiowcvht. Dakwin statcd in his Oriyhi of S/iidct llmt tlii' distnirt-

n<-<so[ the huna-, scpanitcl as they arc frc.n. (inc anolli.T liy cataclysm»

( = l.r™ks), i» «xplaincd l>y -fU- cxtrcn.e iTnlvrfci-tion cit tlii' gi'cilogii'al

rcoiinl
" With SuKsa »c aerfc thaï tlie liiolic asswulilanca as known to

uaU'.mt(,lii|!ists du nul as a r.ilr cvi.îvi' Rradually, lait «lioli' Rruups, cntir.'

aninml and Vi-f.i-tMv p„p"lalions appi-ar t„R..tluT, and tdSrth.T dis-

appi"ir" (1 p. 111- Itistliispliciirnen..nlliat HKllllicinK ailolmppdy rallcd

"tlu-'piTicdiial mcinaw c.f orcanisnis," or, as VLmcll puis it, tl.c faunas

appcar "reailv inud.-." In otlar words, tlu' inarim' faunas as presiTyod m

tlR- formations are liut tlio nioniontary urganir asscnililagcs of tlio orpanir

arcas—tiic piTniancnt and «mtinnous basins of orRanif cliange^spread l.y

poriodic^ transcri.ssioh» into ttii- sodinicntary fonnations. It is tins pi-riodic

sprcidinB of tlic inarim' «aliTs «ith tluir lifc on whicli, as SiKss statcs,

d,.p,.ndstluMmitvofstrati|irapliicalt..rM,inolosy" (I, p. 12). Wl.at is true

of marine fa.u.as is oqually trv„. of land lifc, for in thc continental deposits

arc sccn "tlic simnltanccnis appcarancc and disappcaranc.' ovcr vast arcas of

wliolc conununitics. of wliolc ccononiic nnitics" (I. P- 13)-

It is fortunatc tliat iiiost of onr pcriod ternis liavc coînc froni l'-ngland,

not Lccausc ccoloRic clironoloKy is mori' ,<,mplctcly rccor<lcd thcrc, liut rathcr

o.i account of thc rccognizaMc hn^aks «liich l.aw "facilitatcd thc cmcp-

tion of Mutural Rroups, in a manncr whicli would .lever liave l.cen suRBCsted

liy otlicT places whcre onc marine deposit rcKlllarly follows aiiotlicr

\s lias l.cen stated in thc prcvious section, Newbekky was thc lirst to

olfer H more or less natiiral mcthod for tlic délimitation of thc géologie piriods

throMBli a combination of thc pliysical and fau.ial c^haracters as iccurded in

nature. His thcorv of cycles of érosion and deiiosition was aceciite.1 l.y

PdWH L, Cil.BEBT, and Davis, through nliose coml.incd work récognition «a-

won for thc principlc "that epochs of marked relief and vigorous érosion liave

altcriiated with pcriods of liase-levcling. and tliat sédiments hâve altcriialed

corrcspondinglv in character and volume (WiLUS, IBIO, p. 248).

The detaiied application to thc .Vmerican Paleozoic of tlie prniciple of

scdimcntarv cycles, it mnst lie a.lniitted, lias tlirned ont to lie unsatisfactorv

as a mcthwl for thc disc-riiment of natural iicriods of géologie tin.c. Lut even

so »e should accord to Xewbeuiiï thc discovcry of tlic fact tliat thc Korlli

American continent lias bcen rcpcatedly invaded liy thc océans. In lus tii.i.j

and long afterwards, tlie dominant teaching was tliat of Da.na, wliich liel.l

tliat thc Paleozoic inland ,sca gradually withdrcw froni Xortli Amerie|i.

Icaving in its wakc progressivcly youngcr, irregular rings of fossillferous sc.,i-

nicnts that liad bcen sccretod around thc old Laurcntian miclcus. llic

principle of periodic eartli movenicnt was thus discovcred by Xewiik«i;i.

but the causation underlying it ail was still to be elalmrated by two oll-r

palcontologists, Neumaïk and, more csix'cially, SuEss.

In the second volume of The Face oj the Earth ( 1888) ,
the lattcr comol il

a study of thc océans and tlicir niorc important transgressions thr.iugli. m
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Eaol, stttife «ouM r„rr..s,m,ul lu un interval uf tin,,, t.. wlmi. coul, ..pl.li.'.l

' "
"Tnf!irt'n'nat('iv tW- n^rfuration of aucicnt slii.r.-s présents great diflirnl-

,i,.» an,l tluTC. are as yet umI.v a few easi-s ,vhere it l>as l...-n ,!„.» >v,ll, any

eertaintv. S„ the paliK^euKraphie eriterio.i needs to l,e corrohurated. oiten

ev.n replaeed. l.v tl,,. paleuntulngie n,..tl.,Kl. . . . Thèse Ipliysieai] mcd.-

fieaticns lof tl.e i„eal envinaunent] wiU l.ear espetially on the sl.eeies of Ihe

littoral .o.,e, an,l a chtailed study of thés,, latter . . .
ought ta h-a,! to t ,e

estabUslnnenl of divisions entirely i.i aeeord witli tl.ose estabhshed ..n strati-

graphie groumls" (II, p. 721).

"However the stages thus founded on littoral fosslls wlll m gênerai

hâve a too prononnee.l loeal eharaetcT, and if .,ne ,lid not make use of some

•means of eontrol,' it w.iuld !» ,lilfi.-„lt. son.etinies even ,n,poss>l,le. to esta .-

li.h the eoneordan.e of paleontologi.- s,.al,.s for two ,list in,! reg.ons. 1
he élé-

ment- of tl.is eontrol will l.e furnished l.y the stndy of tlie pelag.c foss.ls.
.

••It is tlius that the use uf stratigraphy ami paleontology eonilaned

oenuitsoflixinBl.oththel,reaks , . . uf régional histury. and tl,e gruupings

„gether l.v whi.-h it is ,„nv.iient to réunit,^ lu.al div.s.u.is tu furn, gr„n|.s

wld.h eau'he reeugnue.l ahuost everywhere. ... In parta-ular une n.ust

coueede in the délimitation of stages, a great importaiiee, ,m une hatal tu tlie

marine invasions or ingressions (trausgressiu.isl, show.i m the .lireet traus-

gressive overlap of sédiments on th,^ nm.li more aneant lands; an,l on la'

'ther hand to etuergetu-es or régressions, whic^h ,.aus. the sea to ahan.lon

tlie eunquered territory.
, . , -.i .i

••
lust as tlie great variations of régional geogralihy. eoml.nied witli the

alteraJions of organie eunt,-,it. serve for th,^ estahlisinnent ot stages, so m

the sanie «av the latter oan lie uiiiled into isions of a higlier order, .f one

takes into aêc^ount eitlier the geograplii.' plieaotnena of greater areas, or the

„|,pearan r disappearanee of .•haraeteristie organ.e groups. \\e shall

give to thèse divi-iuns tlie nanie ut Systems" lll. |>. r22).

Umc. is alsu in harniony witli SlKss and l.An:Kin:^r. Ile states tlie

prineiplesofelironugenetieelassilieationasfollows:

••It i, on this prineipl.. of eoneordanee a.id iliseordanee that the déter-

mination uf th.. ago of a systen, uf fulds is l.ased. It plays a,. ..qnal ly u.iport-

ant rôle in stratigraphie studies, tor it lias led to t ,e theory ol eyeles, ,vh h

are greatlv eoneenu'd i.i the divisiou uf géologie h.stury .nto periods. 1. t

us .eeaU'that a eyel,. is ,.un,pused uf tl.ree snecessive phases
. . .

se,h-

n.entatiuu. dia.strupliis.n atid erusion. whieh end m the planatio,, of the

eontinents l,v the aetion of extemal dy.iaime agents. Tho hegnunng uf a

new eyele is inarkeil hv a new invasiun of Ihe sea over areas previons.y émer-

gent and transforme,! into peneplains. This marine invasion is not a ,.,.n

tinuons pl„.no,ii,.nun, it is int,.rrupt,.,l by plia.s,.s ut temporary retn^al «hi.l

preced,. th,. gênerai ,.|m.rgen,.e"(l'JU7, II, l>.
041).

"The migrations ,if marine animais eoincidc ordinarlly «ith tran^

gressicms, while tl.os.. o. lan.l animais are the resnlt ot régressions, m.

can then say that the ehanges in the géographie distribution of organism
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-.1 II,,. ,l,lî,.n.nt p„nn„..nlal area. ar,. ,,nc-hr,„u,u.s, on,. und,.r.tan,l Z

"K,„.h Krcat ,„urin,. tran»K,.,..«H„„. „,„,.ki„|i ,l, ,

|„,^,i„„i„K „f a „,.«
...vrl,., ,.onu.,<les w„h an arrivai „f ,.r.v„lo„.„,a,s „,„.» I,',.., ,|,^ Hva ôf

uni;- iiiar itif iinision of ncf)Oiji,' tinu' iito ncri.wi^ i,,-. . .

"'™';:""-'-"™^>'' —

^

r,:r:::;;:;;;;;;,:::L;::i;;!:';'7,ir
< nAM„E,.u.v

I
l,v . lK,s w,.|| ,ai,l ,l,a, ..,1„. n|,™or l,asi« „f ,.la»siH .alion.n,l nona-n, atur,. ,„uM I ,. d,.p,.n,i,.nt on ,!,<. oxislonce or al,s,.,„.,, of „a , r ilV ,s,„„. r,.s,mn,g frun, si,nuitan,.uu» phas... „f aolion of «orl.l-wi.l,. e"l ,

.,""'"'" ''""" ""',"" '^ P"""™^ " "" •'l"»'» "",1 U.n.i„n of otl„.r parts

M, .1,1» ,t> „Hu,.,„.,. ,„ ,1,, „.l,ol,..- Tlii. ,„ov,.n„.nt. ar,. not l„.t,.roK,.n, ousLut ar,. p,.r,o,l„.. I„r ..,|,, «ceanic basins l,„.an„. pr„Kr,.ssiv..iv , Z. 3M,a>. ,.apa,.,„„s, wl.il,. ,1,,. c„,„in„„» be.an,,. in^Ji,.,^,t^^^
.1 M.l,*.,. ,.x,.„,», thèse movenients hehiR in tiieniselv,.» an,l i„ liuirniiniKliate eonsequcnce» tlip Imsis of suol, ilivision.

"Th,. major .n,.v,.n,,.nls „f tla.earlhV surfa,,. I,av,. ,.o„si.|o,i „f th..S|nkn,g ,„ te o,...an l„„t„„. „„, ,he «itlairawal „, a,l,ii,i,a,a ,,e i to

actor ,„ ,he great eru.tal readjustn.en, ha. 1,..,.,, the pr,«r,.ssi • IvZra hal shnakage of the océan l„„to,„s- surpa»,i„g
•

'the ra.lial Jhri, k1
i.;; ,.o„l,n,.nta platlorn,» ,„ the av,.ra.e an.onn, „, .,„„. I„,„„, or ,2 tloo

,

'
•'"".""' '"'"""" "Hljustna.nls „f h,„„ ,|„rati,.n, th,. <|„i,.s,.ent

an.l the hllniE of tlie basins." Due to thèse eauses ami others state,! I,v

,;;i :Sn;
'!"" '" " "^"'""'" -^ ^"'•'•'- "f^"""-- ^'^ ^-•u

,
u h,l awals reo,pr,.eatn,K «i.h ,.rn»,al niov-nient» and qnieseenee . .rom th, „.Bmn,nK of the Pah.o.oi,- ,.ra to the pre,s,„t ti, „•. To th,. ef,.a ures I look for ,1„, prin.ary tern.s [i.,:. for eras an,l periodsj of a ,a r.»n,l pornmtu.nt systetn of elassifioation „„,! no.nenelatur!." (pp «'Moa

„ . J",.'""' "^^T"
"'"' '''""">«'•• i" '>>'•" Papi'r on seasand harriers

nT .2".!^'"'" ree,.rr,.ne.. of marine invasions dnrin« Pa.eo^oi'ïhm:
• ,1

a.d. .her,- is a rh.vthnne relation between the suecessive grand sub-and en,er,enees of the in.erior of the eontinen. that L beh..I"ml,i e th.. hasts of a rev,.ed elassifieation of the roeks of North An,..rir„.

:..„,;. s
',™; "''.'"''''.'«'W "i"' » -'^uhsi,ienre and end with an en„.r-

-,
.

Nleh a e as»,fieat.on " wiU l,av,. a natural basis "
(1902, pp. liSlMWd)

,,„,, 'i'I ,V'r ' "''"':""""- "W '
""" f"li.v »" above d,.seril,e,i

I "a,pl,s of the n,.W(.r k,.„1„bj. ,„ ,1,,. aseertaining „f th,. natnral .lelimita-
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lions nf tln' periods. His niftliixi uns tUv (îi't'ftraphif plnttiiiK mi piilco

gvnKnipliic timps of tlir hcth-r kiKiwn «l'oloRic fuiinas nf \nrth Anicrini

ami (lie formaliniis in whicli tlu-y ucciir. Hr liii(i tiicii fifty-scvi'ri siich inups

ami tUt-Hv irulicutfMl tliiit tlic nmtiiicnt ha.l ln-en iimn' nr Irss wi.lcly sul)-

mergofl at li-ast -ti'Vfiitci'n titiics sim-r tlir cIom- of llic IVotcmzoic. Tlie

iminilatioiis werc scparutcd cmc fniin tlu- otlicr l)y an ('(luni nuiiilnr nf cnuT-

fçent tinii's. Arcnnliiigly it was \\vh\ that Nortii Aincrica liail nruliTRone

it Icast sfvi'ntt'.n (liastrnpliic cycli's and tliut cacli cyi'U' rfprrsnitcd a natural

I>oriod <if genlnKii- tinic. In Rcncral tlii'w diastrophit- cycles ayrccd fairly

wt'l "itli ninst nf thf urliitrarily dctcnnincd pcriods nf tlic K''<>l"ni'"iil tcxt-

buoks. TluTc was, linwcvcr, tliis niarkr<l difffTpntT, iliaf in ttic cases of

tlic ('anil>ric and Ordovicic iicrinds. cacli nf tliosc was fnund tn l.c iiiailc up

of tlircc cycles, ami tlic Mississippic and Crctacic oacli M\ apart intn twn.

whilc tht' Pennsylvanie and Pcrniic iicriodH, sn far as Nortli Ann-rica is cnn-

ccrm-d. reprcsented hnt a sinslc cycle. In othcr words, wlierv tlio nid classi-

ficatinn recnfinized twcivc perindsand thrcci

to sliow seventecii cycles nf major ciustal

naturalh" nrnuiM'<l intn l'nur cra-

and Xenpalcnznic.

In tlie fnllouiiie ycar appeared ULnicH'» /^r/-^ù^/l of the Paleozoic Snnhms,

a wnrk replète witl. detailcd nbservatinns interwnvon with inueli tlicory.

Ilis "strictiy consistent " classifieatinn of tlie Xnrtli American sedimentP

recognizos fnnr eras, nf wliicli tliree arc coinpleted (Koi)alroznir. Ncnpaleozoic

and Mesnzoie), and eacli of tliesc lias tlie rliytlunic nuniher of four [H-riods.

The Caml.ric, Ordovicic and Mississippie nf gHilogists are each divided into

two periods, tlie Pennsylvanie and Perniic are niade intn nne and referrcd to

tlic Mesozoic. and finally. tlie Triassic ami Jura-s-sic are also nnited.

In conclusion two otlicr hooks on iialeogeograpliy and paleogeographic

niethods shonld Ue cit<'d; />/c Kntin,!:lnnii <hr Kontiumte umi ilurr Lvheirelt,

by Arldt, puMished in 1!»07: and The lîuilding nfiht BrilUh /«/c^. hy .Wkk^

limiwN. which in IDll app<'ared in ils tliird édition.

as, ScillCHKiM'.'* worV appeared

Ktvenicnt. and tliat thèse werc

, the Paleozoic hcing divided inti) Palcozoic

Paht II.

PRESF.NT METHODS OF CHHONOLOrir DKLIMITATION.

/. Thr aetlmeulanj mcthoâ, and cyck--< of drponiliov.

Practice in stratigraphy lias long shown that the character of the sédi-

ments is lot at ail reliahle in correiating widcly separated outcrops, and tliar

evcn in closely adjacent aroa» onc cannot be certain of synchronous de

position on the basis of petrology alone. "Thephysical characteristies o'

rocks ar(! repeated from time to time. and are diverse in difforent province-

at the sanie time," says Willis. When the âge of widely separated deposii

ha.s been established on the basi.-^ of their contained fossiis, the intermediat'

région can offen then be coriolate<i with thèse standards when the petn
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loific charaotcrs lire «imilnr " .1 . ,

differin, Ha.,„. dop„:::tfar; ::^L
"""
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i"™""-' ""---" <><

l.eav.v l„,W,.d a,„| uf considérai, , h;, iT
'""^""»";» »-! ''nl,m,i„..,. wl,,.,,
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.
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^"'"»^. 1»13, pp. :i02-:i(M;,

"<i- .
.
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;

,'""""".'" -l"as,lik„lyfr„n,,„n,|.

I.r-.'ak» fr.,n, sa„,ls,„„,. in,„ 1 , , ï T '" """ ™"" "'™ "«' ""

a »l.al,.. hnt in ,1,„ ,,.,t,.r ™s.. 2,,;" ^^"'^"î '^"" " ""-»<"><• "'
'

;!™^ "»"
r»"'^-

- "" ^"".a» a'r„ ; 'tu ; 't'^^i',
""'- ""•

-Mann.' conE imicrat « .,f .-..n i r
' '-"^^ :]> uK-Ml i.

;.l>..n n, corrélation, for tl.ey are ant l'i
' '"^' '""""' '"' «'"'l

"' '"-. '.•., appoaring and reappe L,,, , '

n',',' T"""T " *""'""''^
<vl...rever tl.e environmcnt is pr ,n,r iV.V

'"" ""' "-""'Krcssion

"< ...uch value in direCing at emion i" l'";"","'
.'''"^' "" '"»""•

.1..- con.lo„,era,e» are .Irali; Z ;„::';,':: '" "" ™''™' ""
il.'lHBijt,

"".if.i „t ,1 transgrcssing marine

«I^n.er;"::;,;;:!;-;;™::';-;;™;;/-.!.^

«.Bnfîcance. for they appear (o be the L| , 7 "'" "''"'^«''^««ive

<!.: <!".. of gréa, .sfornl. in sl.„| o s,I ,,, 'h"''"'
"•''^'' '"'"™ ""ri"»

».M, .onsidc-rahlc rolling p.mer" o ,
,,'

ie ,

' "'"'"^ """' P^"^'™'"
II'.' Pi.'c..» ar,. not f„r,.ig„ ,„ , ,

'
"'" "' «'•™< "» 200 feet. Hère

-»".« "f ..... soffi^z^on: !!:^r:^^: 7 "-: """' -" ™™'^ ^"^
'" '."P""' 1 s,on..s appear to'l.ave ., ,1

*™"<^'">'<-' entire fonna.ions
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torin, nmy mit only lirivc tlu' sund iipon tlie bcacli in dune», liilt nmy aiso

traiiaport' it many liumlml^- of miles alonR a Hhoro, tliougli as a riile llic

seaward width of sucli dt|»)»its i» ni>t Kn-at. The quartz sandstoni's arc tlif

least rolialile of tlio acdimeuts for di-IcTinininn contcmiwraneity of déposition.

Thoy arc, liowcvcr, oftcn of thc nrcatcst value in discovcrinK tlic discon-

fonnitiesor lircaks in thc sections, and should aUvays be examincd for fossils,

or thc dcposits iinmcdiatcly above thcin sliould i>c .scarchod to sec if thcy

contain new and différent faunas from tliose liclow in tlic sandstone. Thcsi'

coarsc matcrials are oftcn fouud to lie thc initial dcposits of a transRrcssive

formation, and accordinuly raay aIso be transgrcsaive in tinic or taiiRcntial

in ilcpoaition. ^andatones and even conRlomcrates of vanishing watcrs are

occasionally s-^en tenninatins tl.e formations. On thc otlicr liand. thick

Bindstoncs without fossils sliould alwaya be examincd to sec if they can lie

of continental origin, citlier of fresh-walcr or wind-lilown désert or sliorc dune

sanils.

Mud dcposits makc up more tlian three-fourtha of tlie scdinicntary

foiKulion.s and an' apt tolie thc carlier deixisits of thc invasions; thcy are

aIso, to a lesscr cxtcnt, devcloped durinR tlie retreat of thc seas. They are

apt to lie most prévalent and in thickest dcposits in thosc parts of thc seas

nearcst to the lands. Black or carbonaceous muds arc at finies of very wide

distribution and with sparsc and uniform faunas. usually of small spccies

which arc clearly not iiottom dwcUcrs but those derived from tlic surfieial

walcrs. Such faunas are, howcvcr. not of (scneral occurrence throuKhout

thc shales but arc localizeil in very narrow zones. Thèse black walcrs

are snid to bave had foui bottoms. not becausc of dc|itli but because of a lack

of oxyKcn. a condition clearly due to inadéquate circulation of normal mariiu'

wafer; such foui places occur in bays. more or Icss i.solated arms of the sca.

or cddyins régions back of subinerged banks or barriers.

Cjiclia iif ihposiliiiii iinil i-rmlnn.—Xa described on an carlier page (p. .'i.'iS i

a major cycle of deiwsition liegins «ith an invasion of the land by the

sea.spreading.duringthe carlier. shallower water pha.se, more or Icss coarsc

meclianical sédiments: tliesc are foUowed by a sheet of calcareous materials.

the record of tlie more opcn and decpjT water stage; fiually, (hiring the emerg-

ing pcriiKl of the land, mixed calcareous and meclianical sédiments are laid

down. Such a cycle of sédiments can only form during an early, contin-

uously transgressing phase, succecdcd by a long, middic, slatic period iii

re|)Os"e and dceper water, and a final jiersistcntly rctrcating stage, .\ii>

one who lias carefully noted tlic géologie formations of any period ovcr » id'

areas knows that thc délimitation of periods can hardly evcr be made out on

the basis of such a.ssumcd cycles of deiwsition. This is because the invasion

do not pcrsist rcgularly in a given direction, for the lands not only warp bc

aIso movc differcntially during tl.e transgressions, and thcn tlie water it.sf!!

is often oscillatory, causing irrcgular overflows. Fu-ther, thc character ni

thc rocks invaded is variable from place to place, while the bordering lanr<

are not only of différent élévations but are as well made up of differing roc s

that cause the inflowing streams to bring to the sea in locaiized areas variai c
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The very fact that corrélation ofW " '''-"i'""!"" l'v tl„. ,ca
t^troio^e character indie„te:,l,a '^ :™V'

""'
,'T"''"

"™"''^ "-^
of

.

e,„«,t,on, ami tl.e n.uititude of f„ n."."!
"'""'"''' ''""'"'"'1 "•'•'™

''.V .1.» field worker, i., further at^Js at
'

^ 7„::"r "r"'
"' '""«'"'""'

A liiaiiir oveii- ,,1 ,/„,„..:,: ,

""^ """'c fuel.

oastern X .ti, An.erica .JllZjZtm" 'h"""'
^''- ^''"- "

major cvele. for Lore the earlie»t d™li 1
'",* ""^ «-'I";"'..,,.,,,. f,,^ „

«ton., followed l.y „.e Clintoi a d ,d e'te
"

T",''

'° ''" "" ''"''"" -"'-
an.

, 1,0,, hy „„. ,,i,;,,
thi k V aJ '

7-
""" '""""•" '""-'™"».

of l,e interior région, whe„ tl..M„ "e^^^
"""™"'' '""' ''"'""""^8

cver, l„.,i<.atl. the equivalerU of tl,',i
T,'

',.'""-'. "'"' "»t»m Iini,.ston(s. H,,,,

-;>lder8iluriede,li,J:;;:,L^;^ ';-""-
r""'

"' ^""'' •^"-i-"- Tl,e„, too, »and.s and Ju,':! ''™': ""'
""l-"""- - "aN'arn,,,

Sflûlf:

Appa,ae,.ia„-t;.;;;^; ;w:;;'r Crr',r; "^^^'t'
'-'-' -"nii

Rocliy mountain» tl,o evel,. of ,<d Z,? ,•
"" '" °'"'""' »''"" i" Hie

.!,„ „,....„ , ' ' *'d,„,enta.,on « con.pletely at varia,,,.,. „ith
the eastem formations.

M.e theL,io"ydo'""',r.!'l!r„ôr;i,"™ tf,T" "''"' "'" ''^1"i'-"."'"...i of
w,th the Hel,leri,ergia„ i,„,,ûr7 „™ ,"^''''"''','='" •™"8'' "'<^' ("Tiod l^eRins
';.v 'i- Ori^kany ..and»t,.,,:.''»d "nd '::;:"'•

™'T°''''
''""- ""'™'«

tl,ick senes of sandv sl,al,.s .„„i "zf '''«'Pus), and tl,en !„ a verv
a"dUpperDevo„ictin,e. U,a^iZt^T 'T'"™* "'"'"«'""" 'M"'*
"•h|le ti,o „,i,|d,, p,„ „f j,,^ V e ,?;:!'" '^. ï-?" ""<"- - absent

'^- ^: "^^-ii'dirti'X^,:;::^,:';" "-- 0*. fai, ™ „ad,v
" <'.vH,.» of déposition in frami, «a „'""'"' "- P'-"vaiHng eonception
la-.hration- (mil, ,, 3,,-, Zl, .:,''."±*°'-y «<'""» "f -tratigraphi,,..^eepp. 3l4.;ji; r .

«"'S'a
''"™"llilete,liscus3ion).

-' Tlie pnhmilologic methal

^""'•'hodsfort,,eexacUleter,
, Xn^ '" "^ -^-entary roel^'.

" dlastrophic ,nove„„.„,., as «eî arc a, nr T '"""' ""''• ^"^ *''"' """'".
-l«'"t"logy a„,l supen,osition of 'strata

'"'"""•''^' *P™<'™' "PO"

;'--r:s:,r-^:- ^^ -^r •'- ^"-^ -->
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otli.T» ar.' iu,t «I li.i-iilizr,l. «Iiilr tlii' fnr -prni-» liiivr a ti'iulihry !.. an un-

rwIrirt.Hl lacic» ,iistril.iili<ai. A vcrv Miiall pcn.-iitaiic' of any fauna lin»

a n.iiKi- ol si'Vito! tlam-an.l mil'-, a ^r.al.r nuiiili.T spri'ad li»s tliali .au.

tlaaiwm.l mihs wliili^ Hif inajnritv nf any a»«i'inlila«i- i« liniilnl li. Ii^ss liian

«•vi-ral liiiiulr.-.! ruil.'s. Hcrail f thU lin.ilvd clistriliutu.n. tlic livinit "r-

Kanir .oMil.iiiati.iii» an^ uruupcil inio prcvinn^», a liTuitatidii firt-t .Inirly

.lisr.Tiiid liv lia- l>rilliant Knnlixli zo.il"«i«t anri pali-(inliilo|îi»t. l'.iniiKK,

«lui in 1H.VI wnilc a« follcras:

\ priivimi- "i» un ari".i «itliin whii-li thiTi' i» cviili'nci' of tl.c >iinial

,Manifvstatii.ns„ftlH.('rcalivvl'.nv..r; timt ii.to i.ay. witliin «Inrli tlaTi' hav

linn rail...! inl., U-\w. Ihr ..riisinal». iir prnlolilast». i>f annnals ur |ilants.

|-|„.. y licTiiino niixiil Uli "illi nniltranl» l'rian iilliir imiyinrcs. rvcii

lAccclinn'in tli.ir nunilicrs tlir aliiirinini-, si, tu rail tli iif tlir r..K«in t.i

wlii.-h tliiv liaw miiiratcl. . . . 1'r.ivin.vi.. lu la. unil.Tsl.ical. Min-t lio

traic'd liark, liki- spi.iii-s. tu llicir liistiiry ami .irwin m laist linic. l'alcin-

liiloKiral rrsiarrii .•xhiliil». lu.ynni: ipu'sti.in. tlu- iiliciinnirn.ni (if |inivini'<>s

in tinu'. as «vil as pnivinci-s in spai'c. Miin'nvi-r. ail cinr kiaiwlvilKi- r-

Kai.ii' rclnains t.ailas ns liait spiriis liavc a .iciinil.' «isfluT. an.l a .'.utral-

ixatiiin in «l'uluninil linir as «l'Il as in «ciBrapliical spaiv. atal tliat mi .-/«™»

I» rriiaiM in l'inr. The ilistrilintii.n iif tla' incliviiluals „r fiissil spcca's alsii

ilulii-atcs Unir dilïnsi.in Iniiii siiini- uni(|U.' pciint cif urinin."

Thi' «.stiTii slKirc iif ICnriil»' -I liurpiisv ti> rcBanl as nanliri-luaiilniK

»i\ pmvinci's, since witliin tlieni wc ran fairly rcckim s any ilistinct «ntri's

of création. Pla' Hrsl aiul niirtliermnosl is tlii' Arrtic provincv. i-xtiaiillnK

throughout that inirtion of tla' Knropi'an scas inrlml«l witliin tlie Anta-

Cirrli- The sci'unil is tlii' Horeal provinn-, incluirnic tlic scas «Im^li wasli

tla. sliorcs of Norway. IcclamI, tla- l'aroc. aial tlic Shetland Islcs. Tlic tliird

is tlic Ccltic liroyincc, in wliiili raiik tlic Mritisli scas. tlic Haltic, and tlic

claire of tlic .-ontincnt frotn Holuislan to tlic May of Hisoay. Tlic I.iisitainaii

proyi.1,-,. includcs tl.c Atlantic l'oasIs of tlic Pcm.isnla. Tlic Mcditi-rra.ica.i

province speaks its own cxi.lanatioii; tlic Hlack sca is includcd m it. I.astly.

thc Casi.ian is a reuion ninv oompletely isolatcil from ail tlio otiiers" (pp.li-Uil.

l'roviiacs of Kreatcr «coRrupliic cxtent are tliosc of tlie sliallow watcrs

of tlic Pacific rcallii hordcring tlie two Alilericas. Accordin); to D.ill
(
HlOili

there arc lierc (1) Arctie aial (2) Anturctic niorc or Icss circumpolar cold

water faunas; (3) tlie ()rc|?onian cool ivatcr province extcndinR from Belinac

sca soutli to Point Conception. California; (4) thc C'alifornian tclnlHTatr

province, sonth to Lower falifornia; (.il tlic Paliainic tropical province

ilicl.idinK tlie Gulf of California soutli to thc Hay of Cnayaquil, Kcuador;

(0) thc Peruvian tcmlierate province (witli more than 800 specics of niollusk-

1

to sonthcrn Cliile. and (7) the Ma«cllanic cool watcr province, cnil.raci.m

the KiicKian arcliipelaKo and thc Atlantic shore to somc undctcrnimed point

iiorth on thc ArRcntine roast. It should be addcd tliat thèse provinc.s

are more or less conditioncd by température and oceanic ciirrents. Tcmp. i-

ature as a factor in thc scnse of to-day was, as a nile, alniost absent dure R

the içrcater part of the géologie past, and yct the cxtinct orgamc proviic s
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tlicir (•nnit»inuti"ii^ iiliil ti» «liift fn-ni pliifc tu plm-i-. Tlicy <li<- nu( iii niio

»mi liiit iii'l 11 fciiitlinld il-inlivri'. and ulllicmuli llii- «liilliim. i r lu-aiiil-l'ro

niiiiruticm. h «Ium «lini riini-nn'il in ,vi'ar>, yil in »lnitiBra|ili.v II"' l'uniuil

aî'irriibiuKt's a|ipcur a* if ^uiMt-nlv introdu I. 'l'iii-* fact Iuim al«a\H i-xritfii

tla' intiTi'st cif llir |iali-cinliiliiBi»l ami lir Ims i'\|ilaiii>'il llii' |ilicn<priiiriim a«

dni' to siH'cial tTi-aliuiis, r linaKcs, inipcrfi-otintii' in thi' riT<»rfi. shiftlliKN «if

fuuna>, cir lu m'iiluRirallv «ncliiin niinraticpn» inln llir nintihi'ntal "l'a» IVdi.i

ttif |itrnnini'nt (ii-caliir n-srrvttir», tla- i-taitijnnmw >^ftits nf orKanic nnirin'-

rvcplnlion. (Vrtaiii MiiUllf l lrrlcp\ iiii- faiina» Klali-nal an' ripnpiiiP'M lo l..\\ii.

Miinu'Mpla. and Klli^Mncrp'Iand; V\>\«'C Ori|ppvir>ic Itlii' ™«il> r.punizcd

liiclinionill triini Ti-xa!- ti> Alaska, aippi fripni Npvada ami \V,vipniiii|:nplJiul ii';

UpinT DiAonic il.inic Croek) froni Arizcpua Ici liiwa and »(>«liTn Nivv ^iprk.

Tlic fpp»«il tauipips «pri'ad ap< fa>l a» llic «ivi lnin«|<rpp.»c» llif liinii, ami. Ip.i

pruclical pur'tMf^fs itt stratiKrapliN . inay lu- :ui-p'pt('d as appp'annu sirind-

taïu'ppiisiy in . ly scparalpil plaiis.

In rpprn-lalinc fannas ipI \\id*'ly si-paratpd arfas, sipIc ri'liain-r i-anrnit Ipp-

had ipM a ippcri- malp'lpiim ol .- f thc spi'iii s aippI Krrirra. Iircmisi' lliirc ari'

in ail fanirns a incpri- ppr li -s B^at |«Tii'nla«P' ipf iKpIdiPVvr». stalir ppr irrpunlarly

eviilvine liirnis llpal arc not di'liTininatiy.' ipf l'Xact ni'ii'"Kii' linii'. ÏIpi'

li)ralizi'il spi'i-ic's ari' ip( nn'ali'st \i'.'.' in tlii' !<trati(!ra|iliy cpl' liniip'd arias:

of mnst siuniliiani'i' in riprrcliili.-n lln' ni-w fnrpiis uf widi' disiMTsnl. I.pr

Ihi'y un' tlii' priilinssivis., lin- liTni' liiTaMiis iif tlii'ir variiinsly ninsirvalivi-

assipriali's. 'rlirrc'fiirp' in slraliitrapliir riim'Iatiiin niips' ili'pi'ndrnri' i- |)ill

npipii a fi'W s|ii'rii-s. tlii- proyi'ti "Kilidi- fiissils," HUlipnrti'd liy tlii- l'ullalrral

cvidrnrr i>f tlif assipi-iuli'il fiirilis. Tlii'sr jtnilll' fnswils niay Iir nf liny riass

nf ipriïitnisnis imd uri- i-itlit-r riiri- i»r ahnndani in indiviilnals. Tlir iimir

almndiiiil thi'y arr. llie «rraliT is Unir «l'ipurapliir dislrilpnliipii apt Ici l.i',

and tlii' niiprr lasily ilii thcy mark a liiprizipn. Un tliiMiilicT liand. tlii' widir

tlic clislril.nticpn ppf llir lîniili' lipssils, tlii' Irss ruii tlioy Ipi- di'|pinili<l u]i(pn for

di'tailidrlir iliiBy. Ulii'li llii'si' unidi's liavi', in addiliiin. fasily iliM-iniril

L'Iiararli-rs and ari' individually alinndanl, llii'ii lliry arc- iif thc- Brcatist prac--

tioal value-; suc-li vvidi-ly ranijini! B«nli'^ "K •'"' Iprai'liicppcpd-; arc- l'm-

dirlii^ iliijiiiilim. S/ilrifer ram<i-ci(H.<. Slriiiiji,criili'ilu.-< hiirlini. Il!ii«itlnii;'

ctOHiiiliK, lihijncholrniut ittpiix. tn\

'l'Iic appcaram-c cif idc-nlic-al Icissil Bcni-ra cif land animais, and mcii-

cspoc-ially cif mummals. in twn cccnlinc-nls tliat an- nciw scjiarati'd is ofli-n

takcn as iKisitivc proof cif llic- fiirnicT i-ci- ic-ction i)f tlic- Uvii arcas lij land

bridRcs that liavi- .sincc- vanisla-d. Tliis m.-lluid cif i-iim-hclicm is nndcnilitcdli

corrc-ct in tlic main. Imt as Bcnc-ra apparc-ntiy alikc liavc U-cn dcvclopc li

from nnri-latc-d stcic-ks Iparallc-I dc-vc-lcipnic-nt and licimciomcirphy). sinul

appoarancc-s (m two c-cmtim-nts c-anncit Ix- ai-c-cpti-d as misrant individinii-

from a rcmmion c-fiitrc cif cvcilnticin and clis|»'rsicm llntil thc iihyliiBi'ny li^'-

bcen t'stahlislic-d in cac-li c-asc. In tlio .samc way nnirinc- invc-rtcliratc Bc'ia-' '

appcarillB in two or more- rcalnis at tlu- samc titnc may aiso hc parallcl ch-

vcloiimcnts or indc|icnd(-nt oriKins frcini ilitfc-rcnt spcc-ic-s of thc samc Bcnii .

D.ic cji i: (11)13. p. 211-11, States that anninBtlicani litc-.- ' iplites-likc fcim -
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rliniTioiij* fiiiilm- un- tmwt

ttic tM-punir rt'iilliii' urr MHwl

ili-.iriiiliir in llii' iHrly tlnii" "f llii' inriiKl., «hMi

l(iriili«iil «ml tlii' niarlnf «hiilln» «iilrr imivilirf»

1.», -Im- tn Itit' iiiirritwlH ii[ thi' (-oiitinffttul Htii-lv Ml lK<

ii|." luk.-.

irl»'

c( nri-uti»! iimliiuliliil .•iiiirnih.i-, Siiiiilar fuilluil r.»lriit

pluiT <luriiiK II..- .I...iliii tiiii.» .if llii' |»rii«l., .lu.' !.. Il"' »i>l".' I'l.> -""l ''"'"

luil ut tli.'-' liriH- Ih.T.' lire iiiam mur.' h.ilil.iv.r» fr.mi llii-

,|i,|,,T~.l ritnriii-. In uIIi.t w.,r.l". tli.T.- i» m. .iiurk.-.l inlr...lwi

tyi.i'» cliiriiiK lli.' riT.»-iiin ..f tli ilin.'ntul •in«. lli>"

m-. uKiilri iH'uin n. .|imi.l iivir 11 lin.-nl», ii l.uiK tini.' lu.

Hcrw
(irKiini.'

Il -Il

.f th.'

"!"

,„„n, iif II Ici faliiiliiir f"rni. Iiav.' ili.u|i|«'iir.'.l. un.l n.-« (..rin-,

l,..n,iu» »|Mri.., .,1 Mm .1, ln.v.' U.n .1.'v.:,i|..m1 th.' h.Tul.l.r. ..f :i

nii'l pr.tph.'t!* .(I III
» . ,

An iiiml\«i!. >•! Il"' l'iil.'ciii.m' l'unn.i. iif N.irtii Animni ih

tlial Ihi," lilV «n- ,l.riv.-.l rr.nii ll.r..- |i.rn.un.nt ....ani.

iinliT nf Ih.'ir |i.T^i-l.'ni'i'. Ili

l.lon.

th.'

tti.l.'ty

lit ri.'W

'. whiri

lllllH.'ll.

tlii' l'npl.i-

ni'« |i.riiHl

'M tn'n.l in fv.iltlti.in.

-lllllV.

rralni- In lli.'

I) Ihi' (inlf iif Mi'xi.'ii iM.'ilit.rramaii.

ivhi.'li i» in rialilv Imt lia' ...ullan. pari nt th.' ni.rth.m Allu..tii' mr l'.i-.i-

iliinl. whih' thi' niirth.rn part ..( th.' KariH' r.'alin i» thi- l.'ui>t tranMir.'-^ivr
••'

ail; (21 'hi' l'a.ilir; anil Cil th.' Ari'lii'. Th.' (auna» <i< n.irth.rn l'u".

ivith niirtli l';nriip.'ini allinilii'». ar.' as a rnU' r.'»lrirt.'.l t.i Aiarlia anil l

niirth.'a»t.'rn piirliim nf th.' Appala.hian lr..u«hi.. vrt th.'V frt'iin.'ntiv -priail

«.•riiss th.'».' Iiarri.'r. an.l inix «ith th.' lif.' ..f th.- int.'ri.ir lia«hi ari'a. I Im-r

of th.' l'a.'ifli' Hpri'ail at tiin.'s l'iimpl.'t.'ly aiTii.» tli n.tin.'nt tu tlii' liml "f

\ppahiihia. Thi' Anlii' «al.rs pnkitiil ..lUth ah.nn th.' ni.'ilial nu I

th.' i'iintin.'nt far int.. thr l'iiiti'il States duriii« Ihi' Orihivii'lr ami Sihini'

and l.'s» piisitiv.'ly at .ilh.r tinii's. Front th.' (Inlf ..f M.'xi.'i. lia' tran-ur.' n.

wcr.' hy (ar th.' st nin.m iiiul «pr.'a.l far tlirim«liiiiit th.' Mi»'

vnll.'y anil th.' Apiialaihian ari'a "f tliv fiiitcd Stnt.'s. Thi'li. tn.i

(Inlffannas w.T.' ntt.'n tinR.'d with si.nlh Kiirup.'an f..rni», lil.t at liiii.-

».r.' ri'lat.'il t.) thiwi' .if Siuth Am.'riia.

.;. Thf ilinittrDfillic uiilhtxl.

On larli.'r paKr» hav.' iK.'n pr.'s,.nl.'.l th.' vii'«« ..f Si'K»», Nt;«HKUin

CiiAMBKKUK. l.Ai'PAliKVT ami llu <i ri-latin» t.. th.' .'hurai't.'r aliil siginH.'aii.

.

.)( th.' pi'rirali.' iniiv.'im'nts or il.'t.innatiiin.i of th.' .'arth'« «urfai'.'. '1 h'

pr ,,(., iinik'rlviim .'ru»tal niov.'iin'nts of any .'harai't.T what.'V.T an

einhrai'Kl nnd.'r th.' t.Tni ,IUKlr,;,hi^m. Ciiambeulin. \Vii.i,i> and 1 i.nn "

liave inad.' thi» li.1.1 of K.'olouic stuily in Amorifa .'»|»'<'ially thi'ir own.

The writer i» hère not roneeriuil «ith the théorie» a» t.i the r.'as.iii» wh>

the earth .'lianKi's in forni, Imt only «itli the »nrHeial eff.'ets r.'»ultin)l fron.

tlie nioveni.'nts tliut rilmiUl th.' lunil aurfaee» and eliiiax.' the oieanie h.illo» .

It is thèse iiiov.'nient..i that .'au«' the oeeunie strand-lines to aliift liack an'i

fortli over the .oiitini'nts. r.'sultin(i; in continental sulinierRenres and enu •

Kenee», a diastrophi.' action that underlies a nntural ohron.igen.'tie .la.- -

lii'ation of K.'ol.JKi'' eveiit».

V.Ty fe»' ge«loBi»ts no«' helievc in the Lyellian teaehing that ail part- I

the océan hottoni» hav.' lieen land; on the contrary most of thein foll. »

l"ip|ii

tli.'-i'
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most rcadilv uswrtainwl. (Irganiraliy they an- rcnirdi'd "(l)l>.v abrupt

clmnKes in tlii^ asp<-ct u( faunas, ami (2) by tlic suildcn appoaraiic' or reap-

pearance of sp.'cii« and gênera in deposits of continental seas"; phys.eally,

"
(1) by niore or li•^^ obvions breaks and liiatUBCs in tlie atratigrapliu' colunm,

indicating sea witlidrawaU, (2) by change» in tlie cbaractcr of dcposit»,

cspecially «lien this involvcs abrupt transition froni biocheniical and organic

sedimeiiiation to clastics, or a change froni land to marine déposition, ami

(3) by overlaps of marine scdunents" (l'LHlcn, 1911, p. 411).

The .«ea iieriodically nioves over thc land and with it tlie cvolving fauiia

of the tinie « liicli ïiari passu is entombed in the depositing sédiment», aiul

when the waters recède into the occanie ba»ins thcn tlic floras and faunas

of tlu- land attain great areal increase, so tliat the preservnl organisnis of

any tinie will permit exact interprétation of the over changing stnind-lrae.

On the other liand, corrélation of formations on the basis of imeonfoniiitie»

and changing petrology is far les» reliable and mu»t ever remaiii second in

importance to thc biotas for the discernment of diastrophii' action. t)f

course thc most easily determined crustal movcment» are lliose leading uii

to the "critical pcriods," not only because of tlieir usual angulur uncon-

formilies. but as wcU on account of the very markeil .organii' ilifTerence» on

cithcr side of the lines separating the era», lines reprcwnting "lost intervais

of considérable magnitude.

Thèse "lost intervais" are known to bc inany, but tliey are far morr

in nuniber and their time duration, although adniittedly very variable, is

far grcater tlian is usually bclieved to be tlic case. The géologie colunm will

probably nevcr be conipleted on the basis of the recovcrablc pliysical n ni,

but it w'ill grow into grcater iierfeetioii for a long tinic to conie. Tins grmvl h

wiU take place by the recovery of formation after formation along the hms

of tlic.si' lost intervais, and more particularly in tlic areas nearest to tl.c

continental niargins. The pi-rfcction of the colulnn will bring about a great. r

harniony in the verv variable estimâtes as to thc âge of thc carth as givii.

on the onc hand by tlie geologists and on the other by the physiclsts. Ho» -

ever tliat thèse lost intervais and ail other imperfections of tln' geoloBn-

record can together be of thc magnitude of from Hve t<i ten finies grcal, r

than thc présent coninionly acccpted estimate of the âge of thc carth by gru-

logists sccms hardlv probable, and yet thc calculations based on radium

disintcgration. according to thc physiciats, give the âge as mit less lliiiii

75O,00O,0lX) years.

The lirst straligraplicr to cniphasizc strongly the présence of niaiiy :: .1

marked "break»" in tlu' l'aleozoic succession of strata and faunas was 1' .-

fessor \ C. Hams.iv in lii» l'resi.lcnlial A.ldrcss entitlcd, «r™A« in mccrs- ,»

„/ II,,' ;(ii7;.«/i l'ahi„z„lc 4mtii. delivcreil before tlic (Icological Soii,'l> ol

Londoii .m Kebruary 2(ltli. !8li;i.

"By Imukx in siiccrmmi" Hams.ïy says, "1 undcrstaii.l tliose pliy- ni

interruption» in stratification markeil by thi> unconformity of an upper for

lion to one nnm(

waiitiiig

(liiit<'ly umUTlyiiiK il. («r. whci\ siu-h visihl.' uncimfortnii

[
= (lisfunf(»rniity], by u mk[Idcn change in thc fossïls cliaractc
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\' ™°

,i„g, „e rompletely
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nul Tiiuvcd lit :ill. l>ut who»p slrniul-linc» Imvc liccn Inwerci) in conwqumcc

i>f tlie nct'lillii- fnlarfïcinfnt.

ïlio long i-mhirinK midiUi- portiim cif tlif pcriods i» markcil liy relative

eru.Htal stiiliililv, pempliinatuiii of the i-iiritim-iit». iiml iiiaxiniuni »ea invasion

on aooounl of more or les» of sea filling. On the otiier hand, tlie oarlier times

of each lyele exhiliit less eniatal conutiuiey iind more niarked érosion. Tlie

land» theli wiirp more or le»s alonl! pr.Hleterniini'd lilu-s, duc to compensating

internai adjurtnients following tln' major movement and to tlie reëslalilisli-

ment of tlie isostatic Imlance that lias lieen altered liy tliese déformations,

liy the 8|.a invasion, and liy the unloadinit of protul.i'rant land areaa into the

loading seas of the eontineuts. DurinB the elosing stages of the periods,

there is a reni^wal of erustal unrest, seen in the vanishinR of the eontinental

seas. that linally ends in another major ernstal movement ami in eompletc

«ithdrawal (if the sens froiii the lands.

ïhere is a eertain amouiit .' rliythm in thèse iXTiodic movements and

it is this iiieter that permits .,. urouping the. formations into systems or

periods. The more aetive orogenie introclurtory movements are of rom-

paralivelv short duration. wliile the quieter epeiroRenie. intrasystemie and

etlstatie iiio. i rieiits are of long eonlinuanre, and earh sulmiergenee with

the followiiiK niergenee is seeiiiingly the natural liasis for the delimiting of

the pericHh liiong thèse pcriodic movements some arc far more mtense

and of greator géographie extent tlian othcrs, at times when mountain

ranges in more tlian one continent are .simultaneously or suceessively m

motion. Thèse are the <liastrophic grand eyelcs, or according to Dana and

Le Contk, the "eritical ixTiods" or "révolutions" in the history of the earth,

and thcy bind, as it were. the periods or ehapters into the eraa. In North

America", one of thcse markcd pcriodic movements in the Appalachian Révol-

ution appcareil toward the close of the Coal Mcasures. Previous to this

révolution the Appalaehians had becn in motion at least three timcs, but

none of thcse movements had the signiflcance of the one appeanng toward

the close of the Paleozoic.

.',. The paleogeographic method.

Paleogeographytreatsofthccver changing geographyof géologie time.

It seeks to map the configurations of lands and seas and their relationship

to one another; the topography. structure and volcanic aetivity of the lands,

the dcpths and circulation of the marine watcrs, and the nature of the varymi:

climates. This constantly changing physical cnvironment rcaets on tli-

organie world and causes it to altcr in its parts, and as either sédiments ,ir

organisms or l.oth hâve at ail times been recording themselves in one placer

another, it follows that the interprétation of this record will lead not only te a

determined paU-oB(H)grapliy, but as well, through the study of stratigraplin-

superposition, to a determined ehronogenesisand phylogenesis. The liai,. i-

geographcr seeks to détermine the individual parts of "the great processi.n

of geographies. whieli lias moved dowii the âges .... because paleog. m-
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lm^<. Ixr decrraanl a„d „ddc,l ,„ part to tho oc-aiiir „r™».
lln,.„rtam ,,a,„T» „n pal.„K, ograpl.y „r,. hy A,„.„t (lillL' a r,.vi,.„ „fforty.four artulcsl and l,y I',„ii.k, kj (1! i

'

Tl„. App„|„,,,ian and C.rdiili.ran K.„»ynclin,.,s an. 11,. „a,ural .oa-t-

01 con ,d<rable valuo in ,leoipl„.ring tho prol.aW,. ,.,t..nt ,.f th.. ,ra„»Br,.»»,on wl,„s,. ,„„.» aro ,uh«.„u.ntly oov.r'xl l,y o.her dl 1 f o"

-.. „ .„.,. „,, ,. ^,i„„, „ .„ j,':„r ~„j -

-

" thc Appalacluan and ( 'ordillcran ar..as. d,.t„.ndonop i« fnr ,.,
almo..t.,„U.|yup„n,l„. distribution of»„.faunàr

"" """""

- VH «;'"d ""ZlXV'r "'".""u^
""" Pal™s.'.*raphi,. n.ap, are not

r^rZ '";;7;ï'"- -f
<"""> f""""<i»ns tl,„t are not cZ^i^

»n,l tl.P «r,t,.r ,s Hlmmat.ng th™ as fast as is p.rmitted l.im. In
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1«10, lie had fifty-BPven niap» illiintratiim tlic mDgrapli.v of Xiirth Anii'rica

sinec the ('ainhrip. und at prei*ent (ho numlHT lias ri«en t*. einhty-five. Kven

thouKh the inap» arc knuwn to be faulty. still, c(in«tant effort at «reater ili-

tail in corrélation and the plotting of ne» atratigrapliio data lan only lead

to xreater perfection. The writer doe» not agrée with WlLLls t)iat "tliere is

danger in earrying the refinementa toc far on llie l>a«i» of paléontologie

corrélation alone." although he conatantly beara in niind thi» ailnionitii>n.

The mapa in hand make it plain that the Nortli American continent haa

been repeatedly inundated by the océans and that the waterway» reciir in

more or leas definite pattema througliout each era.

It is unfortunatc but at présent nccessarj- that ail paleogeographic

maps must bc drawn over the présent geography, i.e., the anciint geography

is shoim over that of the présent, «hich is the resuit of ail past diastmiihic

action and dynaroic work. Therefore, none of our paleogeographic mapa

can be exact géographie pictures of the past. Then, too. if the earth is a

cooUng globe and haa been shrinking throughout tinie, it is self-evident

that ail océans and lands of the past appear too suiall on thèse bases. What

this radial shrinkage in the course of tinie has amountcd to, no one knowa,

but the magnitude of it becomes somewhat apparent if we aeeept the lïostu-

late and calculations made by Heim on the basis of the Cretacic-Cenozoic

foldings of the Alps. amountingto 1000 kilomètres (DACQUi^;. 1913, p. 203).

Accepting postulâtes of this nature, ail paleogeographic areas of seas and

lands of any timc must be progreasively enlargcd as we proceed back into

géologie time. Géographie illustration alao becomes progressively more

inexact the greater the areas depicted. hecauae of the projection of a round

body—the earth—upon a plane surface. Thèse matters are more fnlly set

forth by Dacqué and it is well to bear such limitations in mind. Huu-ever.

for présent purposes paleogeography must be illustrated on the maps of

the présent geography, but in the course of time greater exactitude can

only come about through illustrations on a geoidal model. Thèse limitations,

so far as North America is concerned, are probably of less significance than

for any other continent of the northem hémisphère, because of the com-

paratively little crumpUng its great interior région has undergone since the

close of the Proterozoic. The paleogeography of the vast interior of Nortli

America can safely be drawn upon the jeography of the présent, and tlii'

resuit, for ail practical purposes, will give a fairlyexact picture of past changes.

Part III.

ILLUSTRATIONS OF PERIODICITY AND PALEOGEOGRAPHY.

The metliods described in Part II ol this paper hâve been more or li-s

consistently applied by the writer during the past tcn years to the mappine

of North American geographies since the Cambric. Ail of thèse maps -

eighty-five in number—cannot be spread before the Congress, and only sia li

will be projected on the screen as are necessary to bring out the tact tli:it
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The illustrations wiU iiciin „i,|, , , i .. '..•,

beoause „f their ren.arkably Tarn I'L'L .""V"''
'"^ """"'^ ->»'-.

3 a »„all séries of maps wt,ici,Cr<.u"r Tr. .""'V'"
''' """•>

the Pennsylvanie or fpper CarlwnifLT ™'«.''"" '" North America
from the Permie. TheTeord „ ," ITn1 ' ""/ ""«'^P'^^Uy -paral.lc
«ngle cyele, whereas i„ nearly a» oXr iT,'

'?"'""''' '" ''""'y "< b"* «
waters, there appear to be two 1"

1 „T J"'"*'
""""^"> ''>' ""'«' oceanie

Then will be projected (4) a :,.:;,":'„'
n.a'^"'^.-'"

*''^'™'""' "'^
vieic is not made up of a sinïlesul.m.r T' '"''"^"'i-K ">at the Ordo-
'.eid, but that it in ail probablh.; m *

"'ir''
™7«-«. "« '» eo„,„.„„ry

ment, of which only the younlrj , be ^ "^'l''
°' *»»'™^^^

. géologie ehart on whieh is drawl T urve ir"'
"""'' "'" "PP""' W

'ermined an.ount of the varioustaûndatil 7'"*^ '" "•"''" ""<'« "'» ^e-
ean eontinent sinee the beginnt; of fh 'can"bt

''""" '' '"^ '^''"'' '"""'

"^^ S'iuric (L-pp,r Silvria,,) Period.

eJJ:'
'""'™''^'^- '" ^--» i« in gênera, ha^onious „i,h tha, of

The writer has thirteen „aps „f „,„,„ ,en „,„ be sbo,.„ :-.

Gtnerat Emrrgence.

Eo-Siluric (Gi-arieou)

Eo-S,lunc
(Bra«sfii.l<|.Calnract).

'^M'mml 0/ Appalachia.

Meno-Siluric (Modina).
Me«o«iluri(! (Clinton).
Meso-Siluric (Rocheslor),

Time 0/ Grautl Hubmergmei

Rtlrral of Seas,

Xco-Silurif (Sulina)
Neo-Siluric (Ber(ic, Euryptorus).

flriirral F.mrrçtncr.

B. Dfmvk Pcriod.

t,,.^:^
d-.ropl,i.n in America is i„ gênera. harn,„niou» .i,H „,at of
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Thp writ.T l.ii^ fU-vrii iiiup'' "f «hicli i-iglit will !« nlmw»:—

(iemfiil t^ininjniir

VAy-\ii-\o\w iK<y*T-MiiiiliiiH) \ |i|-l.i.TlkTKi!ih

Ki>-l>t-vntiii' (N\>w Scdlliinilj /

Monm ni of .\ iifxilnrhiii

K»»-I't'V<.riic (llidRloyl ()nr<kiiiiy,

Time of Ormhut Subintrgtficf

McwvDfvoiiic {V\> OtiomiiiKul

MitKJ-IVvoiiic il'pi" r llumilioii).

Me8*>-I-)pvynic (G('m>«f-r')rt»K.-l

lî^trml <)/>t-w.

Neo-Devonic (UriidfortliuiiK

C. Vppfr Ciiihuniv («r p€iins!ilinnic)'h'rmic Pinu<l

The diustropln. action i.i A.nrri.u i-< nnt i.i hiirn.ony with thut of KurotM-.

The writer has hv. nmps of whirh thm- uill be .hown to l.nnR out thv

fact that i.i North Ann-ricu th.r.. is Lut un.. cyrU- of .odiin.ntat.nn wh.-n-a.

there are cloarly two ni Kiiropc: -

TU'iv i)f<innl'st Suhntrgi'iici-.

Middle Miseiturian.

Hetnal of Siag.

Low.-si Pcrniic (P<Tiiio-Curhor.iftToiw)

LiiU- I.ow<T Pcniiic iCiipitaii).

A,,,Hit<,rhi.v< Urroluliou and Ho..' of P.ile.noic Km

A very long land interval follows throuRhout east*>m North America.

Z>. Cinciiinatic Penod

Equal» Borkholm, Brachiu,>oik.nkalk and Lept^nakalk of Noril.

Europe The terminal part of tho Lower Silurian or Ordovic.an o author-.

The «Titer has nine maps of C'incinnatic time of wh.eh ..x «.11 be sho» ...

The'obicet of thi» présentation is to l.rinR out the faet that the Ordov,. ..

eyeeo sédimentation in Xorth America elose, «ith the Trenton format
;.

»«le the younger. hi.hly fo..iliferou» déports ,o well shown about
;.

einnati Ohio, belong to another distinct d.astrophie cycle the C.ncmn.. .

pZ This movement seem, to acon.pany the Tacome d,sturbancc .

p-riod of mountain-making extending throughout the Appalach.an m.. ..-

tain, north of Virginia. To vi.ualize this cycle we «dl begm wth the
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.h,.2::::;;Ét;;!:;:xr:!';"'""'''^
'•'"" >••' ^-'
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K".l.«ic ,im,. ,i„,,, „„. I .Ki,,,,Z,,f
,,."''"''.'* '".'""I'"'""-' tl,rouKl„,ut

'-"'-";• '- an - ^--ri,;t' :;r ;;,;o'r"- "^?• •"-"
""a is .l,„w>, „„ ,|„. ,.|,„, |,v „,, ,,i„l, 1,

""'"^' •"'""'' " " Thi»

'".'Tg,...o.,haHh.,.urvHn, "
, L '^'l'"'"'. """""" "f inun,la.i„„ or

«luar,. mil,.».
' "' '""'•"I''. "."•I> r,.,,r,N,.nti„K 1,000.000
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""• .Har, a„,l are group,,! h^ i„, , ^I
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II- l'aleozoi,-, ,,ix ,o ,1,. .Moso^r^nd ,w . , i'"*"'''
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''

0" the k„„™ thickn™, of the formaLn, F^rt h ,.
'"" '^''''•""'i™" ''-""i

ame whatever for the intra^y^tZic and f"'*'""^;
"'"'""^ »»1<.8 noallow-

of long™, durafion are of coX Té hf , ""f^y"™"-
«ta" breaks; those

«,ual and, a. yet' unkn^JXra.t, oT.hc „ i T'^ u'
'™™ "' "»-

br..,k.s, when fully under„ood „ Lh M IT '"""' ""^ '""-asystemic

-•--. and ^i„,ourr„:iC':;^r^;^,:;;—-™n.der-
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•rl... !..•. ..uU.gii- lin... 1..I.W l™«tl "" .11.1.1 rcphism i. «iv... ..t th.. 1.,,,

,l,..wn al th.. lK,tt.,n. of th.' (..W.. Thf ...'W „rr,.,.Kin.....l f<.ll..w« th.. .1.»-

U.„.hi™ ,.l..tt...l i.. th.. ,...rv.. uf tho chart, .....1 -ho», th,.t th..r,. ,.r.. «.v.n-

u" .Z. or ,H.ri...i. r,....,r,l...l i.. th.. N..r.h Am..ri,.„.. oo,.t,n....t, pr,.v,.h.d

al l»'«t li.lt lhirl.....i |».ri.).l».

„,. 1-1 ut.. Il |,..l.li.h...l liy th.. »r,l..r Ihr,... v..„r. i*. (1 I.U. PI KM, .h„w. h

"™
,. „.ii,.r, I .li„.lr.,phism. 1" "H-' »«r.U. tl"' f"rth..r ,i...l ni„r.. ,1.. ail...

iag'.( 11... K.K.l.'l,i.. .lali. .liiriliB th.. ùit-rval ha- ...,l «iv.'.. ".«..:- l

V, lïi,' vil. thl. ..nilKl. f..r th.. ii,in.l...r of .«Tio-I. r....,.r,l...l on 11,.. N..rlh

CI , . .Iin..nl i. -lill f..u...l to 1 v..n...on. H «iH >..• •. '".«.-v-.

l"
,1 .-tiiil th..r.. ..r.. niany ..haliB... Th..-.. alt..ra.,.m- ,.r,. ,1.,.. ... th..

.k^K . of .na..v ..f «lu- -yntl"'""' "'"P" """ •»" "' """•" P"l'""""""-"l""»

; 't;:; !i..l.., r..-;il.„i. m far Kr,.a„.r a. ...u,.i.,i, o, ,h.. •:'-^;;; --;-™

„f th.. .».ri.Kl ...irv.... l'f th...... th.. ....'»l "lurk.."! '•'""W " '" "'»' "' ""

l . , wl, ..h .urv.. 11,.»- -harply .lislùmoi-h... Ihi- p..ri.KHr,,ii, tu. M--

- in aiul tl.u- har....miz,.- Ihi- .lia-tn.phi.- «.tio.i wltl, th,.t of .1... oth..r

.. « !.. l»l». th.. «Til.r .....U.1...1...1 Huit 11... n..v.mi.' •" "'- <
""l'"""".',

1 .m ........i..i....i «i.l. l...t httl.. Phy-i,.nl ..hu..». i"t.. H"' -.i.-.;...'. "W 1h."o.1.

um u. 2 IH.r ........ ..f th.. <..mti.i..i.t -...-i"...! W l.»v.. r....iui.,...l -,,l......r«...l

d, i ,i ...rval a,i.l illlo H..- Mi»i-ir.»- '
".""• P- ^'»»- '^ '"^ '';

"'"
f

o llu lai.. l)..volii.. fauna- ,.n.l Ih,. hmikiuK lip iiito two .....p» ..f U"-M ;

"lut ."ap -h.iw.i .... l'ial... 77 (l.lia..a.<l,......iii«). witli th.. a.hht.oiml ..f-

lr..im. .'f th. lir,ulf.,r.liai, to 11... l)..v.„ii.. i..-t...ul ..f lo th- M.-.-.ppi.' Las

A turtlur -lu.ly "f th.. .lia-tr.,pl,i.. ....rv.. .l.art of IHI.) (l'iul.. 11 .1«.»>

,h.. U... illu-lra.i..K 11... a.ii„....l of th.- l».ri...li.. -ul,..u.rK......... a.ul ....u-r-

L u ,. ....il.. n.K..larlv ,l..-,......li..K «ul -,......lin.. «)n th.. ..t ...r l.a...l.

?, ,..w .1,. ri (l-l..t.. 1) -h..»» Ihal th.. ...TV., during «t U.a-t th.. <
rd..vl..u..

•

i,:;;:.,;!.' ,-11,1,1», smiri... a...i T...i,i.--.i.. i-

-f^-'y-^^^zz^
nr.,acl.i..K th.. artual ki.own r..c.<>r<l» in th.. fornmt.on-. A- nior, <lela.li.

;:;..! ,r,'rp.nl ....«.», .md l, w.U 1,.. Ihi- liiinor .lia-troph.-.n Ihal ..U ,..,..„

th..l.„.alf..riiiali..n-ilito,.p.,rl.-., ,.ri..-, and ..«.- .>r -lau.--.

W,. -l,onl,l n.,w a-k ..nr-elv..» ,1... .,u..-.i.,n: Ar.. th..-.. peno. i. ..ri.-.:.l

n,ov..ln....t- s.lffi..i..nllv clrarly r. r.l,..l in «11 or n,.,-t ..f tho c.unlin..nl> ...

h il «rniony »ith one anoth-r and thn- e-tahli-1. in each a
--'-'f''"

iden ical »y»t..ni<- .........nc..? Th.. a..-wor can be n.ade evon „o.- tl a
,

gen^althè .l.a-,ropl,ic recor.1 i- hurn.oniou, throughont "";-;;;>-

ft vari,- iiior.. or 1..- in détail in ail of tlie continent-, Tho n.o-t va ..

Utinent i- Afriea soutl. of tho Sahara .lo-ort, a- il -ord- no r

"^^^^^^^^

the pul-atinB ovorlap- -ueh as is found in Europ.., Asm and Ain.

Throughout Paleo^oio lime the llldian océan -prea<l Lut one,^over a -,
1

y^Z of sonth.-a-tern Afriea, the record heing the coar- Bokkevel.l .-
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'l'ff>T'.n«., that
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AWI I M\Hl.ri« WHITHKMT.

of tlu' .Hrtirii criwt Ml ItiK.ia. Ili' «l«ti«: "Tlur.' ti»ik pluii- it< Kiirninmi

Kimi» «iiccr«»ivi- Vfiii.Mil» "f llif l'urlli'» ittikI i"n»i«litK .•«(«rinlly .)(

iiiiikiiiK». fxt.'iidiim iilt.rimlrlv in tli.' .lirvilimi »l llir nuriiliaii» ami llif

(MmltelM. . . . Thf liiri'ftioii nf the iiiuvi-in«-ntx n-nmirir»! allniwt ulwuys

luralli'l I" II»' rliain» of tl»' <'»m'a»u« ami llir TraN; iluriliK ttii' iiiiml uriive

IktIihI ut (iinimlion of lliv Crol» li.f.. froiii Miililli' CiirlKiriifiruii» into Ni«ir

( 'n'tacic linii'l, tlif iloiniiiimt ilini'tion ot «iili»iilrmi- »a» alciri« llir iii'"iiliaii»:

(litriiiK II"' foriimlioii of tlit- CaucasilH (froiii alnmt Mlilill»- .liiraHi-ir iii- iiito

lllr Cillolloii'l. «llmiiliwi'» |Hiralli-l lo llii.< raliKc liH)k plair . . . liiml «iTi'l

ulnioBt loiiipMi-ly wlwtillilnl fur llii' hiiTi.lioiml cU' i
io i

"
.
IWIl. pp. l'"l-

lll'.'l.

lu l'onclusioii. »•.' niav triillifnlly «talc lliat llu n- i. u «oikI lUal of liar-

liiiiuy aimiliK Kiiiloui»!» ami -Iralinraplicr» in llnir iw of llji' lliiiiry llial llii'

«urfair of tlu' rartli i« piTioilirully ami rliytliniically in mol 'U. ami llial llii»

ilia>lrophic-acti<m i» ut llic l>a»i» ot i-lirononnicsi», il.'vilopiim mit only ij.lcs

ut »•« invasion ami luml "WIiit I>uI a» ni'll fyvU-s of oruanii- ivol.ilion.

AlllioUKh tlii' cni» arc 'l.iirly rccogniiatilc cn'rywhcri'. iicvcrtliilc»>, milil

llic palcoKcigrupliy .,' .Ciiropc i» workul ont in ilcliiil wc «hall not lie alili> to

uy that thc 0.1 . pcricHla in ciirrciil u»c arc c«talili«licil in nature l'nlil

timt tiinc, It iM lie iloulitli«» uilvisalile for Anicricu lo «ork oui il» own

gcologic chr loKy. Ai «oim- lutcr roniirc»», il i« to lie ix|Nrti'cl lliat an

intiTnalioiuil conunilti'c will lie uppointcil lo cstablisli a «cirlil elironolofîy

ami a final tuxononiy.

To makc thc infonnation l'ontaincil in llic curvc inorc pu»ily lomprc-

hcnsililc, the following taliK- is apiK'mlcil «iviim in »M"an' mile» ami in iht-

ecntuKcs thc urcal uinount of «uInnerKcnee ami enierKcnec thaï thc N'orth

AlniTican continent hu« iKTiiKlieally uniicruone.

;'ii»/»m/i(. AI Ihc inectinK» of llie Twelftli International ( leol.inieal

Ciinnnw. helcl at 'l'oronto. thc «ritcr hr«t liceuine awari' uf thc .i(i|ie ni

iLlllcii'» pa|».- cnlilU'il. 77if (Mi«lriaii-Siliii„i„ Hmmémi. The ni:iiii

jiointK iif lliiK palHT urc (Il that ail previons «Iraliiiraliher», ami opeiially

StmriiKin-. are in error in ilrawinK thc iieumhiry lictwccn tlie aiteptcM

Siiurie uml Orchivicie al tlie top of the Uiehrnomlian «crie» uml li ulh lin-

Mcilina (the l'ppT Meihimi: (2l tluil ail ot thc Kiehniomliun i» lo !« ail.h-.l

to the Silurie. /.<.. thc Silurie .i( l'uin n; ami Ol that ail et the May,«villiae

nml l-jh'nian (inclmlinR the Kulton ami T'icu) arc to .» rcferrc.1 to Ihc Dr

«lovieic u» (lcfi.;cil l.y riHIlll.

l'he olijcet of tln' présent writer'» paper iM'fore llie Coniire»» iva« to cal!

nltcnlion to the -eyeh'» of earth naïvement." Hc al«o eonclmlc.l lli::

"the «urfaec of tlii' eartli i» ]«-rii«lieully ami rythniieally in motion, ami tli;i

thi.« iliasirophie action i« al the lia«i» of .lironoKcne«i». ilevclopinK mil onl

.

cyelcH of «l'a invasion nul laïul emiTgcni'e, liul a« well eyilc» ot orxani

évolution. AltlaïUKh the i'ra« urc clcarly rceonnizalilc cvcrywhcrc [not l

l'LHIcll. as he rcfiT» ail of thc ( 'oal Mca«urc» and Pcrinie to the Mesozoie er

u rcfcrcnec' in whirh he «tand» alonc], ncvertliclc«s, until tlic paliHiginigrapI .
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l'HARLK» BCHCCHEttT.

TABLE OK XOinil AMEKICAN DIASTROPHIC CYCI.fï*

OK SIBMERGENCES AND EMERGENCE.».

Square milM Pmcnt- Slatemenl

•ubincrued I Wf sub- in WO
I

1 inerged

Cainbrian ol Evropean avihori,

, Lower Waucobii; (Nevmlia)

i
Middle Waucobic (Mesonacifl)

1 Middle Waucobic (Olenellin)

1 -1 riipcr Waurobic (Final OlenelluB^ Sea

: 1 poÈwibly continuous in Cordillera;

[ con-plele land in Appalachia

Ibowcr
Afftdic (Protolenufl)

Middle Aeiulic (Lowei St. Croixan). ......

Ipper Aeadie (^pper St. Crmxan mto

complète land)

a , Lower Oaarkic (Briarfleld-Ketona)^ .
. . .

.

•ï I Middle Oiarkic (Polsdam.CopperRidge)..

S
I l [iper Osarkie (S'iakopeo-Rotlbidoux)

Lmir Silurian m Ordijmdaii o{ European

authors.

ï t Lnwer Beekmantowr. [(Btimated)

S Middle Beekmanto»n

^ ' rpper Beekmantown (estimated)

Lower Ord . eie (St. Peler)... • •
•

Middle Oidovicic (Stonca Biver-Chaay.

A Bynthetic map)

Black River (Lowville) about

Black River (Watertown) about

Black River (Deeorah) about •

Black River (KimmBwick. estimatcd).. . .
.

Basai Trento-.i (Brosser or 6r«t staKC in

Trentcii) about

Middle Tronton (Wilmorc or Ibird stage

in Trenton) about

L'pper ïrenlon (Culheys or «eventh stage

in Trenton)

L'îwer Cincinnalic (l'tica) ", ' \
'

Ixiiier Cincinnatie (Eden and Franktort)..

il

nu.ooo
870,000

1 i-l-W-OÛO

+ 1.

+10.

Lower Cineinnatic (Pulaaki-Lower Mays-

viUimi) •
:

I.ower Cincinnatic (MayaviUian)

Middle Cincinimtie (Arnheim). . .
. .^

Middle Cincinnatic (Waynesville-Fenivale)

Vppcr Cincinnatic (Gtimache)

(100,00

2,410,000

11,

29, 31%

150,000

1,91.5,000

.505,000

-2,
23.

7,

21%

800,000

1,800,000

500,000

475,0(10

+10.
20.

+0.

-6.

23%
W
r
^12%

2.667,100

3,000,000

2,.'>00,000

2,600,000

2,000,000

+32.
36.

.30.

30
25.

26%
30Çi

3,1100,000 47. 57%

633,2,'iO -S

2(«,000 +3.

2(«».(K10

;i,t0.oco

to

47.1.(100

+3
4.

to

6.

10'

47.5,000

475,(»10

2«),000

3(KI,000

3,365,000

35,000

6

6.

to

3.

-5.
-41.
-1.

1

40?

Ifi



mr. D«UM.TAT,„N or IHE oEOLOOIC P.WOU8, ETT.

1

Silurian 0/ Europeait
r /»/wr SUurian

autkon.

I

Uwer Alcxanilrian (Girardrau)
Ujwer Alexandrian (Edgewood-Becaiei
l pper AtaaiKlriun (Bra™aeld*ataract 1

IxmiT Niagaran (Mniina).
I

Loi/er Niafwran (Clinlon)

J

Middlc Xiagaran (Roolicsler).
Middlc-Xiagaran (l'pptr Chicago)!

.
l PIiT Xianaran (Guclph).

'

LoweP Cayugan (Salina)
I J'wdlc Cayugan (Bertie)
. l PP'T Cayugan (Tonoloway)

«ubmcrgcd âge sub- i„ I9|u
nierged '

Deionim 0/ European aulhors.

I

"'W"Tlx.nîian(Keyser.Manliu!i)...

Hrlderbcpgian(NewSa)(lond-Becratlj:;
S Omkanian (Shrivcr)..

3 ' Oriaknnîan (Ridgley),

S I Mjj,'° P«™"'» (UpperOnondaga).'.

îî'j n'' S°™™ '"PI*' Hamilton). . , .Middle Devonic (Gcnosee-Portane)
I

Upper Devonic (l'pper Chomuni)
l:pperDevomc(Bmdrorfian. Eatimatedï

Loue, Cmbonilerm, oj Europmn a«W..

.
Uppci- Chattanooga.
Middle Kindrrliookian.

I

Utc Kinderhookian (Fcrn Glen)

I

j:°«'" O™»»» (l'pper Burlington)
LpperOsagian (Kcokuk)

I IrTu •V.""""'""" (Wareaw).
. . ,

I

Middle Meramecian (St. I^uis).

.

Ipper Merameeian (Moorïfleld.
'

Esl'i-'

'

mated)
j^ower Ste. Geneviève.
l Pper Ste. Geneviève (Biidavilie). .

'.'.'..'.'.

1«.'.,000 2
2.'i4),U(]0 3.

1,.W0,0(J0 19
410.000
77.5.000 +9.

2.400,000 30.
3.200,000 39 35r,i
2,87.5.000 34.
eso.ooo 8.
690,0ri" +8. 5^
420.IK>: 5. 6%

1

.520.000 +6.
S50.000 10. ..,.-

850,000 10
' '^

950.000 + 11. ,„
1,205,000 16%

35%3,150,000 38.
2,840,000 34.
1,310,000 10 20';

24';
200,000 +2.

BdO.OOO

2.000,000 24.
2,270,000 +20.
2,200,000

1,8.50.000
20.

20.
20%

400.000 5. 5%

300.000

600,000 +7.
900,000 12. 7%
500,000 6.
990,000 12. 13%

7%3.50,000 +4.

1 '1



soo CHARLES 8CHUIHERT.

T\BLE OF NOHTÏI AMERICAN DUSTROPHIC CYCLES

()F SUUMEKOENCES ANO EMERGENCES-€<m/inued.

Square mile» ' Percent- Statement

Bubmerged âge aub- m 1910

merged

Upptr Carb. arui l'erm. of European aulhar».

Ilxjwor
PottHvilIiaii

|

Uii(Kr Pottsvillian

Middit' MtBsourian

l jiper MiBsourian (Eatimaled)

1
Lowcfil Pcrmic (Penn<>-CarboniferoU8)

Late Lower Pemiic (Cupilan)

Middk' Pcrmic. North America émergent.

[ Upper Permic. North America émergent. 1

Triassic of European aulhors.

{ Lower Triassic (Meekoceraa)

I Middie Triafsic (Columbites-Tîrolites)

| Upper Triassic* (Tropite»-Halobia)

1^ Upper TriaMic(Cl<»e. Entimated)

Jurastic of European authorB.

o
I
Lower Juraiaic (Hardgrave)

S J Middie Jurassic (Eetimated)

c \ Early Upper Juraasic (Sundance).

5
I l.ale Upper JuraHflic

2,175.000 +211.

2,585,000 +31. 27%
2,200,000 +27. 18%
1,1)5(),000

1.800,000 22.

385,000 -5. 3%

320.000

415,000

1,395,000

300,000

385,000 -S.

500,000 6.

1,550,000 18.

716,000 +8.

Lower Cretoemu 0/ European aulhon.

I Lower Trinity CEMimaled)

Upper Trinity

•. Frederickeburg

1 Lower Waahita
1 rpper Waahita (Eetimated)

Vpper CrelaceoMs ol EitropearUKUhan.

Dakota (Bear River. Marine .^nly, e«ti-
.

mated)

Lower Colorado (Benton)

Upper Colorado (NMobrara)

Lower Montana (Pierre)

Laramie (Eatimaled)

Lanee (Entité continent probably émergent)

Cemzoic or Tertiary oj European authora

sj
C
Eoeene (Later Midway. Ealimated)

1 I
Eoeene (Wilcoxanl

ï "1 Oligoeene (Clitiborne-Jaekson)

w I Oligoeene (Vieksbtirg)

500,000

1,270,000

2,600,000

1,610,000

800,000

860,000

2,690,000

2,780,000
2,3(1<',000

r Alum Bluff

I
Lower Mioeene..

I

Upper Miocène.

I Pliocène

+16
30
18
10

10.

31.

2%

3%

13%

*In addition to the marine extensions,

420.000 square miles ot Ireeh-water deposits.

400.UOU

500,000 6.

ttlO.OOO

295,000 +3.

335,000 4.

350,000 4.

245,000 3.

366,000 +4.

80,000 1.

•e are in the Rocky mounti
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I Devonic

'khrioi% Cambr/an ralo V I c / a n
23 y.

S ilu rian
I07-107- l,_iig___ ••'"lyt^'i"'!

Estima ted^jjjr^ TsMo.
*'l-RV»; |'RKl.AttE|> l.v Ittld Sii.,ni\(; Tni:



Plat». Irmeatime 10500000 years \m ^

l8M0M0_years

M) K.MKIHiKVrKH nv



l.f

n--

tiii

'>ju

illii

tliC

not

llii'

if m

whii'

part

froni

((jnv(

1

for (Il

flriat

mu m-r



''"' "«""^ '"^N S„.nUAN „o, VnvHV,

*- " ri.Hicii I

»"'"i«i i„,,,,|„

i>c

::;;;^::r..
:•'"-"'— u

Il .oi,

l.'l.' 11.

:!.,

uiil-

"I "tj-iiiumpliv;

f T ,l<.|.y ,„ prp,,„,i ovklen» Bu, f ,"" '""» »' « »"«i<-iont ,.„.„,,

3, >'r. i»Tn „ffi,.,„||.v adopipj



504 E. O. L'LRR'H.

ri-spoft and .Diifiilcncc i)f iiiy fcllow workcra in thc siienci' it was dcumiiilMl
that the iimovati<in«, wl.ich grcw and grew with tlit progrès» of my invraliga-
tions, must bi> support-jd by plausiWe and lugiial arguments and a «palth
of irréfutable data.

To begin with I realized that niany section» must lie atudied before the
fact» in any one of tliem ean l)e properly intcrpreted. It bcearne apparent
aiso very s(Kiri that mat.j seetions muât be studied again and ugain in the
light of later discoveries. It i» Impossible to note every feature of a strati-
graphie section on the firsl visit. Tliis ia particularly true when it cornes to
dctcrniining the relative «eighls of the several pl.euomena. Indeed, niost
important featurcs niay be at first entirely overlimked

; and this may hàppcn,
as it has frequently lo me, even when the facts an- clearly displayed. But
thèse repeatcd investigation» required much time; and with so much to learn
and such great opportunitic» u» came to me in the course of my officiai work
on the Fédéral Survey, there was no time for writiiig.

As I see it now it was really fortunatc that 1 could mit get time to write
up the résulta of my investigations. 1 count it so liecause it is almost im|:os-
sible to escupe generalization» in dcscribing sections. There were finies when
I would hâve determined one li«i as Trenton, another a» l'tica. :md a third
as Niagara, and in each instance wilhout snfficient data to insure tlu' corrict-
ness of the corrélation. In coaseiiuence thèse publications must hâve 1 een
burdened with immature and [X-rhaps wholly . ,-ect conclusions that.
eorsciously or otherwi.se. would hâve tended to bna suljsequent detei mi-
nations.

Dut the <lelay in publishing lias not prevente-J thc full anil conliiiuous
use of the data—by olhers as well aa liy myself— .si soim as Ihey came to
hand. \Ve feit the great need of systematically correlated facl» whicli might
serve, at least tcmiwrarily. as a baais for practical critcria and prinei|il( s of
stratigraphie corrélation. We aimed (o atlain more ilefinite results than had
lieen aciiieved theretoforc; and with that end in view the original suggestions
and thisirii's were carefully tested in thc hcid. If tlie tests proved siitisfac-

tory, th"n the i<leas were accepted as good; if t'-y did not apply truly. tlieii

we tried to learn wliy anii whi-rein they failisl so that tliey might be nioililied
to fit the facts.

In thèse lield expérimenta I enjoyed the efficient though generally erilical
aid and counsel of many of the geologiata conncctcd witli the U.S. tleologicai
Surv^.y. Among tliesc I am particularly indcbted to ('. W. H.lïEs, J. A.
Takf, C. W. Stiisk. h. ,S. Hasslbh, and Ciiaulks Butt». Other geokigists
alsfi, notably J. M. Cj.uke, H. I>. CisHl.vu. and R. Kuedemann, of the
\cw York State Survey, and fHAKLK» SiHfiHEHT, of Yale University, aided
very greatly in tiic trial and further deveiopment of thc criteria and prinei|ilc^
hnally iiublislied in my Revmim of the l'nkozoic Systems. Without tl.eii

support most of my efforts toward aystematizing stratigraphie corrélation am;
taxonomy must hâve proved weak and |<i>rhaps a complète failure.

Thèse facts are bronght ont ht.e not only in justice to the gcologist>
mentioned, but to makc it elear that between us a large aniount of moslh



""-w.'n.m,hew.y,„„.„,fJ J;;^;"''
h';;' '-<•" i.,.« pia„„„, „„„ „:

«.««..t™ i„ ,he«, inve.,igatioT ??,,,,,.
'^'"'^""''''- ""''"""« my

wlu,.h ha, been ma.lc on 8ev,rall.l
'"""""" "' ""' '«••usatbn

«.I..T ca„ observe. The a '

a 7:"n
""""*• "'»» ' - "™«» In"

«qu™!!,-, nearly ail „f n,v fi, ,, T ''.'""' ""''< '" 'l'" «H.l alone r„
»'.ared „i,h co™p.,,enV '^,™ ;':X:r''r

""" ''""' ™™'-«-'
' v -—- -.ab.h .he .^- o/n;;;n.j;^-Lr-r;a;:L;L::

n.ayt ai::^;^!': i:^::-^--''-"""^ "- ^" "-^ "- "-. ....W not previ„„,|y be,.„ ...ablishe I
„"

.e a r'""" "' ""''^ '"^^ "''"'
»l"0h gênerai prineiple» „,av be ,m „ M T T ''''"'''''"''•"''''«•' -m
K.oame the existence of a fae ,'„„'', *"''' "i'i"™> «•. m» unju î

«hoever aequired i, in,nu,lia,el foZ?„,°"''
" ''""""• "" "-.ual a»,e,

"

" ~:^:ri;hi:r;:;tH''T^^™lly .hreeled purpose. " •"'"'""•' "'"' '' '''i'"!.' and »,„„„„•'

1

^ll

8TATKME.VT ,„ vmsuvLK^.

n.Hb,,d» of »,ra,|,„,„^ .Ir^I^;:;;":.,'^!;:"
•'""''""• .-nnpie. an,l

Pr-sent ,„.,«i„n, l.owever. I hall „ èm T
"'"'' ••'""'"M- On tl,e

:-<-"'«l,«nly,h„»eprineiph. „",,""•
T",''

""'' '"'"•"'""' "' «m
-n'pnry and al»„ .,f prin.a/,. ,„;

' ,^ -7'-' "« l-line,,, ,„ „,. ,.„,, „"^

"fa
rnly,y„e„atie,.la,.ifie„,ir„ "" ™"""'"""' ""'1 *'Vel„pn,ent
' Ihe tiret of thèse prineinles ,

"n"'asy„eli„eal,vay,a.vn,.|i,,
•

""!''""''• »'»"•'! hy n,v express
antielinal slrneture hav, »:..„,,, ,',""'" """'" "^"^^ """ "'^ '-^

r-"-^-:n;ri£;S-r^^^^^

rrladvvly depressed are»..
"""' "" "'" "''"lo. hâve abvavs !„,.„

"Nalurally. the distirieli» 1 .

«"- are developed t., v, ^ ,':™YT""^
"' "" '^"'""' -"' -««.ive

""' -''a. » bu. «-eaUy in'an!!,; I."' Be^If :!:™'"^;r*'— ' "' -- .•»"

'. an iirea that i> niinnally ncKa-



K. o. rLRICH.

tive may l„. „„.|,„|,.,1 i„ ,, |,„„„|,
nicivnnciits prcvail,.,!. ((I,vi„us|

r ari'a in KlmU. Iak.'ii
i

iniist lio

l'y tl

imri'Iy rcla

ly Ihi' viTliral
'ivi'. ils attitude «ith rc»

' 'Kfil ti'iiil -i,.» of tlic

niovenn>n(,s nf

i li'vcl II

I Wlu)l(> pcwitivp

fvmv i)f sucli a" arca iif iM
tiniiw oi' iiiiUKUul sulisidi

nrorilcci

"Wiui ..Iwliicli il f„rms

<in-li ati area

inKdeiminatcd
1» a part. SuluniT-

)r iiistaiu-(. sidanaria.. ridKi;
a» f,

l>em'atl

"f Wllioll tlll'V fl

nn: On i|

"».liv,. f,.,„i,,„.i,, ,ould ,„.,.„r „„lv a.
"lliir iianil. rclativi'ly po;

'ca 1('\

•'i"d plateau;

f'ire. timt int'

the diiiriiuantly uecat.,
Tut sul'nrdinate fiarts. If s.

luay at tiiiie» !„. di
• tejideueiea ,>f tli( Reueral

;

IniKited

présent

places II

er.-dutiueiital eii

ueeans. tlian tli.-.t tli

II'» rnure iuiproliatije

•liu ide In

ou tl

Te are UdW alld
'"' '''"«TSeil |,arts ,,r tla> litl,

er I

liiusly. tlie prévale
.lispi;

"f I

• iuinliiieali(n

liave 11

liespiiere.

"Ul (jf thi. area of tlie

•eu relativelv Imv

aeeuii'uts iu auiitlier lia

iu distriliiitiiiuol
II,

l'ii.

ud iiud wati

feat

«eueral trulli „f thi

eUiled iu en

T iiver tlie (

"liieli d<i mit alfei-t tli|. ide
nue reRiiiu and iif uei

spiindinit de
aeenf llie,,,r,||.

ures is ineiiutestilily eslalilislied I

priueipie uf essemial pi

>y tlie lai-t tli

periiianeuee nf

al iu ail antieliiial
i

alily tu Ile inferiiir tu tl

lins ten.l t I .
' *iii aiiiieiu II

is eultiilapiiul
«luletheirtliieknesseslieresi

tl ^yueliuiiria iu wliieli tlie Cauil

allaiueil in adjaeeut s.Mi,.liual :

Usiiall>' ei

tious.

-'. Tlii

lies uf l'ail

it, Were iu (ietieral

continents, tlie Imnle
and siilii

I 11

luilirian ti

he Krealesl lliieliuess.

More,
irniatiiius are strouKlv develii|ieil
^ ol suliseiiueut l'aleiiziiie |„r,„..,.

uupiirliiul |Tinei|)le iiertaius tu H
oziiic liiuils aud e|ii

I uiucli as II

"Uliueutal seas. ï||,, l>,||.

lie llliysieal élu

liey are lii-iliie. S
east, West

oriijîeuie

iNTthern iiiarBin.

ivarpiriKs uf tl,e ,|,|.|

Ils relativi

iclivities, «liil,. |1„

' praclically dut and

nul siiutli

'peakiui; oulv of tlu

oziiic lands, I take

"ère uiiire or less eli

uiTiliern

valed
eniT parts, iueliidiimtli,

relief aud lu,

'"' lu détail, lu

lllose wliicl, ITivailed tlirolIBl,

atiiin of liiiïli l:m,U

rontiueiit

was located

on tlu vvliole I

Il lllllsl uf ||||. P;,|,

lias iiicreaseil willi tii

casiiinally airecled
tlie pre-eut euuilitiun-, ^i, far
'ouierued, iliiierKreatlvfriiu.
'oziile iiKcs, Therelief uf tlii

day.

and d

niiicli liearer tl,e cdRe uf tlu

Kurtli

Kiually, tli.iuteriorplj
'UtitU'Iilal plalfiirui tlu

T, tlie foliled hell

iLssi'ctiou niuv t'iaii

in its structure fin

alternatiiiK suliuieri

As fur tlie i>ali

«itisfacforyevidi

lit auy tir |

sruit ouly liiKlieraiiil

ult of fri

uriuK tlie l'iili

iiire diverse in relief

'Zoie eras luit it ,slii

eniernenee.-

o/uie epicontiiu'ufal
i

i|ueuf «arpiuRs and of repealpeatedlv

nce wliatt
"""' 'ili-ury. aiultliisiseerfaiul

ver ilulicatiUKfliaf aliv of

Te is. su far as 1 1

thei

;«K) fe

andlieen sliallo

t iu iua,\inumi de
ed coiupletel^' acrir

ist of tli

ylrueofXurtli.AnuTica,
.

'Ui pmbalily ,lid niit

s VI ry dei

ail of t hein.sei

[t aiipeurs furtlier tli

exceed 211(1 i

iliueuf. If is t

at nuneof tliescseï

rue that sneisneii a conilil

n.m ,,/ (l„- ;'„(,.„,.„
>'.'/.W, »i,v. ji, i;,|:j



™" """"..,«..„.,„„, „„,„„„,.
rm

III narn.w

i"i»i(JMiillv

l'ii™! iiiii,!

•^ •'' i^"."^o^- ;:::":;:::: """"' "'»•--" ". r"fl"i ilisnmr,,.,.,!.,! l,Ji„« ""-upn'd ,„„stlv «,„,i, , „ '

~"

'!" Ami,.. ,„„i „f„i,„., f^, ,,, . r-
•*""""' ^" "l"-r l.,.,., ,

'I' II"- Appal,ir|,i„„
,-,.Ei„„ ,,,„

"lUSli.. „l,i,.|, ,,„„,„,,,,„,, „^' '";'"; '""• "fti.n
,.„„,,,i,„..l

Kl" tl...,v pamllH.,!. "' ''"'•^ ""I' «II- '.„„„ I,;„i„ „

;;;»^.:.!::":"::':;rr;::-.;rT^:--'- :

AJ] cliasimphi,.
ni,,vpi,i,.nts

1 ,

""P.r.itl,„i ami n.,,„rr,.,„,,. |„.,..„„^,

1,», -ve6i;i?»'î>"^. .•-i..^'-^ï-#=*îiHH



i:. O. ILRItH.

they arp iHTasionwl hy the ni'ceHsarily rhythmic tu-tiun of tem-Htrial forrcM.

nia«trophic niovenient!<, thereforc, i)ffpr a syntrnmtic liasiM for t'iaaaificatinii.

ShiftinR of thf Mtrundlinc is a imtural anil im>vital)l«- runwHiupncc t>ï

surticially indicated Inidy (tefomiatioiw of thc rartli. Dinroganlinn (Trtuin

(|iialifipatiotw. it is acrcptcd as a fart tliat thc eflfcct of aiiy vertical iiiovcmcnt

of thc lithiwphcrc is foritt'niixirancously and univcrsally rci-ordcd hy sonic

(orn'spondiiiK relative change in tho level of thc sca. Tlicsc chanucw are

usually imlicafcd in thc stratigraphie record l»y évidence of either advance
or withdrawal «f waters ^nmi the epieontinental basins, in other wordw. hy
sonic kiiui uf stratigraphie or faunal break.

Within the saine province of a giveii continent, and prolialily in those

oceupying apjjroxiniately the sanie latitude in other continents, the change

in tlio hication of the strandHne at u given time is likely to l>e of one kind.

tliut is. the shorc line tliroughout tlie eoneerned arcas will either advance or

rctreat us tlie case niay hc. But wlicn the rocks in distinct provinces arc

eonipared. espccially wlien one is eounccted with thc (îulf of Mexico or the

Mediterranean and thc other with tlie Arctic sca, it is conunonly necessary

tu correlate évidence of .'*ea withdrawal in thc one with évidence tif sea mlvance
in thc other. This nec<^wity conies ab(jut through the proof that the iiorthcrn

inviisioiis are l)ut seldoni. if ever. synchronous with those whieh canie in froiii

the .soutli. Judging froni ahiindant évidence it appi-ars that, undcr condi-

tions favouring Arctic invasions, the continents wen' tiltinl to the iiorth s«

that émergence obtained in thc southern parts. At other tinics it wastilt<'d

t() the s(mth, tlius perniitting soutliern invasions and causing cinergence in

the north. (Sec Rivi-sion. pj). :itiT and 405.)

4. (>nc of thc cardinal principles of modem stratigraphy is that Ihe

accf^xihte (hpoititiumil .scqueiicr. at whatever locality and howcver obscure

thc breaks, i.s tilways iucotiipUif. The more complète thc stratigraphie rcconl

thc more nunierous the hiatuws; thc fewer the breaks thc gn'ater their aver-

age time values; and thc relative cons[)icuity of the physical signs of thc

brcuk is never a safe indication of ils iniiMirtaiiec. Two sandstones, or i(

may be two shalcs or two liniestoiics,- luic unit of cacii i)air eloscly siinululing

the other- niay be in such intimate contact that continuons déposition is

suggested; and yet :t great time l)reak with eniergence may oftcn bc proveil

to bave occurrcti betwccn thc two parts of thc apparent lithologie unit.

Neitlier is the relative volume of deposits ni)r tlieir areal extent a safe

i-ritcrion. Two or tliree periods may bc loeally rcpresented in a fcw feet of

sédiments. This is rcally u eonunon occurn-nce on thc flanks of thc N'ash-

ville domc. wherc the Siluriaii and Devonian are often rcpresented by thin

oveilap wedgis. On the tianks of the Ozurk dôme, indctnl, not only thc

Sihirimi and Deviniian but the Ordovician systcm as well is loeally absent

and never strongly n'prc.scnted. Hère, tl.en. tlirec periods may be repre-

.sented in a varying se(|ueiicc of ih-posits aggregatintr but a fcw hundreil feet

in thickness. Jf thèse fragmcntary iC4-ords were ail tliat wiis kiiown <tf tlicsc

Systems, it would be vry difîicult if niit inii>0''^ib!e )o j-cove their true sig-

nifieanec in the time scale. Kortuiiately, each is rcpresented elsewhere by
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varicty iif IlihiiMIn Imuilin. lIiTclofcirc. 1 |ilm-cil sri-at liiitli in tlu- BUli-
IHiBcd l'Xtinctiim of tlii.« typi' of sliill at llic ilcisc iif tlu- Ironlon, Tlif «miul
striinniT is «I inurh liki' du' Mwlirin iirul Clindin Himiiiiilln Irihilml.i finit
I fi'ar it f.iii mit l)i' cliDVrciitiatfd l.y WfU niurki'il i-huructiTs. As tu tli<' tliird,

I wiiuUl liavi' iilviilittvil il unrcscrvfdly U8 Unitidu oblmiju. a lali' Mi'iliim ,,r

larly Cliiiliiii spirii» in New Vurk, if it liuil I>oti fi.unil hy itsvlf. Ail llir.r
ui tlir lorins urc (•xtrcnicly alnnuliilif.

N(pt infrc'iiuonlly m- f. il intci crnir liiTausi' i.nr jncluijuril «as i.iascil liv

|)r(CiiMi|.iyi.(l i(li-as a» t.i thc u(ji' "f llic riintuinini! In'ils; ami «inii^tinLcs i.nr

standard r-„m-c'|itii)M cif tla' tanna i.f a givcn linii' lias 1 n an ininatiinil
ronipiisili. .Il lia' lili' iif livci or mure dislincl tiiiu' unils. A t'inid cxainpli' cif

tlii' last is fiinnil in tlie 'f'iinton faiiim" ut litiTaliirc, tlii. nrratcr pari ut
«hicli is niadr iip tnini tlic tanna ut llw Utiin„ii„ni nrn,rii>:i, zuni' l"(ll
Cliiilun." lîrasstii.|ili, ivliilc lli,. niiiaindcr is diriv.d fruin lieds ut tla' typical
Clintun. Tliat llie slraliniaiiliir ami laiinal dislimliicss „l ih,,s,. Uvu litlui-

lopicully siinilar turniatiuns «as nul ulsirvicl luii); ai;u is dunlitlcss dui' tu lia.

tact thaï tlicir |!<ciKra|iliic' distrilinliun is sudilVurciil llial lliuy arc sililuni
sccn toKctlicr in Iht' saint' sccliun, and «lien ll.uy arc il is only llicir uvirla
piiiB ciIkcs tlial arc in cunlacl, ( li-dinarily, llaivturc. Ihcy se
Ihc sanic iMisiliun in llic slralinraliliic scqucncc.

ïlic crilcria and principlcs ut palcuntulusic currclaliuii arc tullv discnsscd
in llic lin-isimi. paccs JSI-liXII. 'llic priniiplcs tlicrcin prcscntcd «crc luiji-

cally dclcrniimd liy licld cxpcricncc in llic ap|ilicaliun uf fussil cvidencc in

Uraliitraphic currclaliun. 'llic jiraclical niilily uf tlic principlcs lies cliiellv

in sciking lu Iake lully inlu accunni tlie niany piltalls tliat lii' in llic palli .it

llie palcunlulunical siraligraplicr. Crcalcsl aniiinu llicsc daniîcrs arc thusc
«liicli arisc truni rccnrrcnccs ut spciics ami faiinas. truiii iiruvincial dif-
Icrcncc.s duc lu picnliaritics «liicli ilisliiiKuisli llic dcvclupnicnl ut litc in llif

M'vcral uccanic liasins. and truni lia- cITccI ut cnrrcnis un tti

certain fannal éléments.

Wlicn Kp«Aaii KiuiiiKs and uilicr -tiidciil,

llic jîrcat lucal varialiun in 11 liaracter and
exisis aluiiR llie presenl cuast-li f Crcat lirilain, palcunluluBists sci/ied

npun llic idea as a snlisfaclury explanaliun ut llie lucal taunid ditlerciiccs
oliservcd in snppusedly ninleiii|Miraneuns lic<ls. Ilencrally tlies. rrclalcil

lieds dilfercd in lilliuluuic cliaracicr. uiii. pcrliiips licing a linieslum
, ihc ulliir

a sliali' ur iiiay lie a samislune. I Iccasiuiially Ihe saiidslunc euniaincd nu
fussils al ail; ur «hen uriianic rcniains «crc présent lliey dillcred rc ur
les» dceidedly in kind ami almndanee fruiii lliusi- uliscrvcd in llic H sluii.

ami slialc- deiiusils «liieh «ère lielicved M liavc licen laid iluwn in utlier pari-
ut llic marine liasiii al llic -aine lime as llie saiidsluiie. In uthcr «urds llic

tannai diften iiccs «crc ascril ed tu ililïcrc -s iii eiivir >iiim'iii. -mli as varv-
'l'K liltunil ami liutt c.indiliuns «liidi, «hile favunrlni! tlie dcvclu|imeiil
uf nuist kimis ut marine litc in suiiie cases, ur only certain kimis in otlicr>,

«crc distinelly luifavonralile lo ail in tlie reniaininK instances l'iial sncli

varyinu ciimlitiuns uKlain lu-day is tuu lirnily cstalilislicd lu lie oncstic

disirilinlion of

zooluey sliii'
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l'iirri'liiltoti iir<' <lisfii<-<-<l with ^im'iIhI n tVniHr \i> t\» tlfiiriiiiiiiitioii <•!' rlic

Onloviriiin-Siluriiiii UiniHlary nn pinn"* ii2tMi:tJ.

(». ilituml vtmimmtx *m imthiHls *i/ (7*mn(/i/»m(/ ^nliiiintUirif ii'rf.>. In rriy

i>|)jiiioi) vHvh of llit' tiixniiniiiji- M-|iiiiii'N tliat niarkcil furiinT -iiiur-' ul ntir

M-irtii-i- rniitiiiii,-. mhiic Iciitiin-s ilijit iiiiikc.-* il jiri iriipC'vt'inciil Mil ir- |fn«lri'r^-

win*: aiul liniilitli'SN. nthiTs uill l.r pri-siiitrii aftrr tlii- lliiit \mII lir -imiliirlv

(li>IinKuisl»il, riiiTitiin-, un ctairii rn |»Tini(iuin.v i-aii lu- iniulr li.r ihr luft

«(M'iui.'lTiT mnv. Ii)<lt-r<l. ir is doiiliifiil if au altoyctlu-r .•^ali.tfiirh.ry arratiu'-

fiii'iit ÏM |>n^<iil>U-. Ciolduii- liistory is tcH> c-omplinittil to Icini il» Il r<-ii'lily

to sysK-iiiatir- i-las!^ilirati(iri niiilrr prcvailiiiK cnnilitiutts. 'Dit- iiniin <litfii-iilt

>

lies iii tlic (lisciMinlifiali-m'H?. nf tlir iinits nf tlir si-vt-ral Rrinlr^. i'-prrmll\' tl-i-

"fnriniilii)n->": ami piirrly [H-rsniiul factor» add roiitiniially to niir iriiliitrra.-t-

iiii'iil. Oîii- (ïiHS in fur ixln-tiii- ilrtail and lir nanii-s rvery hcd tlia( r;iii l>r

di^tillKui*'lu'd \>y pcculiarilics in rliaractrr uf rnrk and faunu. Anntlnr i-

imt M) icinMiirtitinii.-: and in' inay k,\\-v h \uw furinafiim nHnic t'i a ina-" tliat

«diild lie Ixttii' rcfcrntl tu iindcr tlir naii f Ilir lïnmp. scrif-, nr -y>trni

wliicli it ri'prfsfntM. Vit tlu' niinicnrlaturid pn«liict nf Imtli i> itnvtTir'd hy

thf sanic mlcs. Oftcii tl»- :-y^tonmlir MratijîrapluT rniulit lidp Iiiuwclf

l'asily «'tnnijîli oxcfpt fnr '«>\ui- nilt nf iumuTulatnn' wliii-h fnrliid-^ lii- disirt-

to niiHlity tlic nriKinal dt-finitinn nf tlu iiu'niicnintiM iniil. Uifiid nil<'< liavi'

tln'ir liad if wi'll as k"<"1 (pialilirs. Forliinati-ly. mir nilcs permit \i- "ntric

latitude in titf ri'dctiiiitinn and applicatimi nf ^rnup. st-rics. atid sy-.trtiiii-

t-riii-, lliniiKli «'Vi'n in tlnwi' vusv-* uc arc Imund ratln-r nupn- (liitn i- Hi-iral li'

h> pri'ccdi'nt and tlu- t-xuc; t'onn nf tlu- nrijiinui dt-linitinn.

Hut tlir iiinst pmlilic snun-i- nf disajin rini'tit and cnsninKctnliarnis-^iinht

lies iii tlii' )>rc\'ailiii)î di^rc^urd nf unifonully in taxoimiiiir inclliud.-. Onr
KiMilnfti^t )ia>rs tii-. jiidtïiiient n-tïardinK tlii pnsitinn nf a ti;iv<-n hcd intlirlinu-

sralc snifly nn tlu- (icncral aspect nf tlie l'ailiia nf tlie i»e<l in ipiestinn: anntlii-r

e<»nsiders tiii- intHMlui-tinn of new fannal typi"*. nr tlie uhti' pn-sence ni mu-
nr .unre suppnsedly eliararteri^lic s|M-cies. as suriT. nr at least mon- detinite

indicatinn- nf a parti<'ular lime: a third cnnsider^ bnlji nf tliese metlind> l>iil

is firially unided i-liieMy hy physi.id rriteria iiidiratiiij; <lispla<emeiit nf tlie

strandiine and ehaii^cd n'Iatinns nf land and uater ar4'as. 'l'Iie tirsl and
seiniid deiHTiii eitlier wlinil_ nr cliielly nn strii-tly faunul rriteria. tlie third

fnllnws tlie mnre en'iipi-rliensive diastrnphie inetlmd. Heeause nf tlase

ditTerenees in metlmd. -^trati^rapliir taxnnnmy is Imrdened witli strikJTic

inf-nii^ruities nf unit ^r<<lIpin^. In nne i-a'.e tlie twn iidjniniii); sy.-^tems. a>,

fnr instance, Ihc Dcvnni.ni .-tnd Mi»i^^ippl!ln. were (»riKiiially divide^l -niely

acenrdirifî tn palcniitnlncic iTlleria, in aimtlier tlie diastmpliie criteria ni

nncnTifnrmily and cliaiijre in cliaiaiier nf dcpnsils were tlie prcdniniiiaiit

furtnrs tliat deterniiiied \]ir Inealinnnf tlie ilivldine Une. Sninewliat dilîerent.

(linntïll nn less illustnitlve nf ihe tlinU(îllt. are lliose cases in wliicli the d^I»l^i-

tinii nf i-lasiie muli rial adj:icent tn an nl)viniis hreak in k*''»!"^''" Iiistnry lia-

lieen intcrpred'd as tlie eln-inn cpisnde nf tlie precediiiB perînd nr e|)neli

wliili- siniilar ncrurrcnce

tl.e intrnduemry ^i.ajie nf tli<

«illier parts nf tl»

•dJMjîtime.

aie Iiuve Iweil de: "ihed :
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slrutidrupliic taxononiy tlmn të accorded tn •inonitn'rs." Othi-rs. on tlic

cdiitrary, iimy inclmk* l'cds repri'scntintï twd ar more elsewhiTe rt'udily dis-

tiiinuisliod formations. In (çt-neral prarticc. therefore, the latter are

'•jïroups," l)ut thcy niay lie citlicr p-eatly inferior or much supcrior in timc

value to a teeliniral uroup. l'ntil \ve hâve acquirtd adctiuate information

regurdiug tlie value of eai-li of tlie several eoiuponents of sufh a uroup. more

or k'jjs uncertainty and inconsit-t ency in the cla-ssification of thèse priniary

conibinations of stratigraphie units is unavoidablc. But tliis ueakness of a

growing science can not excuse the neglect of systenmtic practice in those

ea-^es wherein our information is ach'tiuate.

i'njiiml iiiclhiiii" and prînn'iilis of Klratlijraphif taj<mi,ini/- . . ihe

sliidy of stratijir:iphy tlie first essential is soine romprehensive and systematie

metiind of chis^ifying S''"h)gie events. It lias Iouk Im i-n ajrrecd tliat tlu-

uix'.y satisfactory liasis for sucli a ehissifieatiori is the clironoloKie. Tlie

jirevailiiig selieme n'c-oguizes. in asri nding oriler of rauk. aycs. nUujcs, */Mif/i.v.

/itrloils and H-ns. Tlie iiierils of tlie sch' me. so far as its forni and ino<Ie uf

arranging tlie several grades of units is <'ornernid. Iiave liecn provtd heyond

(jueslitin. Il is systf'iiiatie. convenient. and i)ra<tieal. anrl so long as the

(piality <if coiivenienee is retainid umong the essential attrihutes of a classi-

fieation. il is also as nalural as it can hv niade. Changes recently inîrodueed.

and whieli I lielieve to lie denianded hy advance in knouledge, alVeet the

siheme cliieHy in the way of its more systematii- applieatiun. ( 'o-(»rdiuat'nu

of tlie units. which it seenis to nie is the hasie prineijile of a systematieally

coiistrueteil sehenie of classificatitm, neeessitated a gênerai réorganisation,

'l'his resulted in deniotion in some instanecs and iiromotion in other cases

of units that had hitherto heen aeeonhd ranks either superior or inferior

to «hat a careful study of the l'uets seenis to warrant.

The next step is the sélection of some |)rincipie that sliall guide us in

<letermining when a géologie âge lias ended aiMl a nener âge lias heiiun,

Uhviously, such a |)rinciple should apply similarly to ail the divisions of thr

géologie tinie scale, the larger divisions u)) to ))eriods and eras lieing liut

eomliinations of the minor units. Coneisely stated. the l)eginning or end.

as the case inay lie, of a terminal unit of a stage, epoeh. |)eriod, or cH"a at tlu

.«anie tiine (h'iimits the division of higher rank of which it lonns a jïart.

Lithologie criteria ainl tlie vertical range of ftissils liave hitherto lecu

eniployed in seekiug to fix thèse houndaries. Vnr maiiy reasons the result-

have heen defilorably iiitlehiiite and often (piite inaceurate. The nee<l n.

s iTue more exactiy determinative and finally dominant critericm is undeni

ahle. \Ve reqiiire somelhiiig that will su|'ply the deticiencies of thi" pureh

lialeontologic and lithologie methods and thus in-ure greater aeeuracy i'

.stratigraphie corrélation, in short a snpplemeutar> criterion hy nieans i

uhieh the deposits of one âge may he sharply distinguished fnmi those '

'

the next preceding and sueceeding âges. The means is at liand. It lii -

aniong the criteria oï diastrophisni. Tianiely. the iilternate advam-e and i
-

Ireat- displaet nient- of the strandiine.

l SiT H'risioi, <•/ II,. }''il>„zmr Si/sl, m.i, |)|>. .'i; 1-(H17-
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Word» lu Ihr iliti-rniinaticiM cit wlmt slmll cimstimti' a srioliiKii- |ii.ric..l or
">'»t , uiiil ivlml un c'|ioc-li or «crii's. or u stiiKi' or Krou|i. Tl iiior cli-

vMcms of llii. timv scaii', tliut i« liii. groLigir "ubcs," In-iiiK clistiiiKuWicd
' 1"' lii'lf "li'l ^"1- li"K axes \,y ll,|. ri'vcrsal of tlic iiiovi'inolit of llii.

siranclliîii.. il sc.ms ili.sirahlc.. on ll„. sroiiiul of i-onsi»lcii|.y, lirai tlic sai.ii'

prim-ipli- Hhould kovitii in dcciiliii)! tlic liinils of lli|. larRrr timi' liivisions.

In practicc tlii'ii, wv sliould cndravor to draw tlic honndarii's livnii-i'n »ta)ti'»,

t'poclis, and iH'riiids nnifornd.\ al liorizons niaïkiiiK Ihc iti-i'alisl and inost
ividi-ly riToKnizal)!.' stratiKrapliic- liriai^s or hiainscs. and lliv priMlcsf «liifl-

ina and ilianni' in pallirn of snis l.nimn lo haw oicnrrid dnrinn caHi of
tiic cra». piTiods. or ,.i)o,-hs. In H,,, .-as,, of ,.ras llii. Imnndary siionld I...

drawn at tlii' rnosi wi.lrl.v riroi:, izu'olc liorizon of lliis l<ind foiind al ,,r nnir
thr hase of Ih'cIs wliosc i i]>osilion and slnicliiri' indiialc ai'livily of liiaslro-

Pl'ii' pr» «f» of thi' liislii'sl Kradi'. In tlin case of pcriod» or sysicms tlii-

lioundary slimld hc ilraivn «illi <lni> ri'iiaril to llii. mallcr of rliytJin: in 11...

proRrcss of gcoloEical liislorw and il -^lioiild always li|. ar soni.' dvfinilrly
roroBnizaliii' »lralisra|iliir' l.rcak. Tlii» in lurn sliouM mark a c-onsidcralilo

ohanKi. in llic aviTaRi' l'xpri'ssion of pali'ORi'oKrapliic- palli'rns, parliralarlv
in llii> iirovincial honndarics, |l,at liad prcvailnl .lurinu lia. nn^alcr part of
tlic l)rri-iilinK pcriod. (Iri'at ciiaiinis in provincial l)onniiarics neci.»sarily
indii'ati. important .-nrfa<i- \var|)inK tliat i.xlciidi<l to ari'as not al ail or l.iil

sliRhtly involvcil in tlii' dcforn.ativi' inovcincnts of tli<. pr,.||.dinK piaiod.
if diastropliii- niovcnii'nts of tliis kind and .snidc ran lie sliown to liavc

«ccurred more tlian onci' williiu lia- tiiiic includrd niidcr tli'- ori«inal or prc-
vailillK dcflnition of anv |K'riod. l'siicc'ially if tlic volnini' an.l tina' vainc of
tli(' deposits rcfcrrcd lo sncli a <oni|ilcx pcriod liavc hcconic cxcc^aivi' in

compariBon with otlicr pcriods. il sccins to ini. dcsirahli' lo n-strict siicli a
pcriod ami to intrcKliicc wlnitcvcr nciv divisions tliat inay hc rcipiircd to
adcquatcly express tlic facis. Ind I. tliis course seenis oliMsatori' if <'on-

aistcncy of metliod ai«l co-ordination .>f units arc to bc includcd anioiiK

the doairahlc fcalnrc^s of onr clas^.ricatil>n. In niy opinion thcsc Iwo qualitics

are imlispensalile featnris of systematic taxoni>niy. F<:llo\vinK niy con-
victions in this niatter I Iiave n itly dividcd llic liopalccizoic era iiito

four iH-riiKls or systiitns iustead of Ihc two—Candiriail and Ordovician—
hithcrto reeoKnizeil. TliouBh llic new Systems are givcn intennedialc
positions lielween thc Cainhrian and tlic Ordovieian. il slionld i>ot lie snp-
pose<i that thcy are conslitutcd wliolly hy restrictive dcfinilion of tlic oldci

tenna. On the contrary, thc «reater ]iart of eaeli is niadc np of lliick forma
tions whose position in thc standard géologie sealc liad liecn inisinterpreted

While it i» true that the "Saralogan séries" of New York lias hci'n rcmovc.
from thc ('ainhrian to the new Ozarkian iieriod, it is aiso Iriie that the^
tranafcrreii lieds are younger than most of tlieir previcnialy sup])oscd cquiva
lents in the Appalaehian and Mississii>pi vallcys and elsewhere in Anieric:

Areepting the Wisconsin section as a typical development of the AmcTica
l'pper ('ambrian, it follows fnmi what has licen said that our previous eot -

eeption of the f'amlirian sysicni is not inatcrially affected hy Ihe inlriiduetii
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woiild le rf-sfi)lii)lly tlir siiiii' vvi.rtlur tlic iiilirriiiiiinn ol' tlic pnxf» nr

(1< |Misitinri al lin- ii>(iilit> iii <|iir-1i(iii wiis of n-liitivflx l>ricf «luraliuii ur \»r-

sisti'tl Miroii^ii si'vtral uiiiln^ic pi-i-i<i(l>. Mut tlii- |)niiit i-liii-fjy aintnl :tt is

llial lii>\vrvrr (ïrialiv tlii'«i' dr|'n-i(> iiiity >iliiiilali' tlic iitiflfTlyinu; l>fi|s,

for wliich n-astiii llu- twii an- coiniiKiiily n-lVrn-d tn tlir saine riinuitliiin. x\\v

fonrit-r rrally marks tlic lic^inniiii; ipf. and IicIoiiks in. tli<- aK*' of tli<' uvcrlyiim

fnnilHlinii. Tlir Inif lummlary hcUvr^-ri tlu- drposits iif siirli oftcil wiilcly

(lisliiirt iijH's. tlurrlnri'. is Ut ln' Inoki'd for liciicatli tin- ilt'ri'))tivi' "initiar'

i|i'))(isit. uihI iioI aliiivc il.

TDK '( IMINNATIC S\>TKM (IF toLlIlCUKRT.

In liis rcri'ut work, Pakvgtoijmphij nf .\urth America,^ Schichkht

l>nii»usfs a Tifw System far uliic-li tlic terni Cinrinnatic systein or iM'ridd is

aduptid. His tletinitioii is preeedeil liv tlic directiun, "scr l'irirli's paper for

tlie detailcd diseussioii of tiiis system." Kvidently Pmf. Scm c hkut niis-

apprelicnded niy vicws oii tliis proposed system. for I did not theii. and d<» not

iiow. favour its refogiiition. As tlie ''("inrinnatir" offers anotlier «ay of

solviiijt the prolilein of tlie Ordovician-Sihirian hoimdary in Ami-rica a state-

nient of the reasonw whieli liavo ied me to rejeet Prof. Srni< hkhiV proposai

.seeiiië desirahlc hère.

As defined hy Si inriiKiti theC'incinnatie liecins with tlie Kconomy zone

of th' Eden gronp of shales and eloses with the last or Elklioni zone of tlie

Ri«:liMond groiip- Hetween thèse two groui)s is the MuysviUe Rroup. Tlio

type ufea lies in sdutliwesterri Oliif» and southeastorn Indianti. The priu(i|ial

data on whieh this new system is ba-^ed niay he nientioned and discussed

serlaliy.

ScHL'CHEHT sayst "Tlie Ordovicic period waa closed by tlie Utica

émergence," Emergent eonditions doubtless prevailed aliout tins time, but

were t'hiefly in évidence prior t<t the Utica and not after; and the Utiea itself

wa-s a timc of growing submergence. Tlie extensive continental émergence

whicli terminated the Maysville stage, and with it the Ordovician period

as conceived by nie, had already begun in the Mohawkian in many places

within the médian und western parts of the continent and continued in au

osoillating manner through the Trenton, Eden. and Maysville stages. At

the close of the Trenton thèse land conditions spread over tlu* gn-ater jiart

of southeastern North America, the sea remaining perhaps only in sonie of the

Appalaeliian troughs. E.xi)aiLsiun of waters, howevcr, set in again with the

Utica, whieh overlaps westwardly to Cincinnati. In the Appalachlan région

and in central New York the Utica passes vory gradually—apparentl\

without sign of break- into the Econoniy zone, and this again into tin

^outligate zone of the Etlen. But tliere is a decided faunal break between thi

typical Utica und the Economy-Southgate. Tlie former is an Atlantic faunn

the latter a fîulfof Mexico faunu. As I hâve explained elsewhere'tliis cha.ig'

1 ScHCCHEKT, Charles; Bull. Geol. Sqc. America, Vol. XX, 1910, p. 530.

2 liirmoii ,if Amirifurt l'nU»n.U- Sy«ln,is, Bull- (i*<'I. Soc. Aiiii'ric!!, V()I. XXil. lOi;

p. .>li9.
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tllC OItl- (tu

uri<'i>i)rorniit\

primril cir iiIwitiI in amitlriT si'cticm llnir llu- lir»l, Au.l ivh

i« l'XtcTiyivc uriil favDurulily «itiiiili'.! fur uliicrvutidn. liki'

Sc(|lmti'liic' riviT iicur Jiis|«t. Tuiul.. Ihc lu'liiulity of thf

lM'tw<fn tlii'rti \>t rlrarly liiijijirciit to tlu- truiiii'ii cyc
lu tlii' Ciiiirinmli riwiui tlir Ariilii'ini »liuir (l'iirlir»! Hi.li uli spr™,!

"VIT II ((l'iilly wuriMil «urliiri- iinil sIicims i'iirri's|i"iiiliiii( uviTlap irri'Kularilir.s

in «iiui'iiiv ami lliii-kni'.i» ,,f ilipimil». M„r,.„v. r. as will l.i^ «liirati in u
luIiT MTtii.ii i,f lliiw pa|iiT. tlu- arnil ili.-tril.uliim i.l llii' Anilipini aiiii. niiin.

parlinilarly. of tlu' su,- iliiiK Hirluiiimil (li.|H,,«il» i» vastly ilitTiTi'nl friiiii

lliat ni' tlic priTfiliiiK May.-villi' anil Kdi'ii snlinHiils. Kviili'ntly llii'n, tlir

pjiy»ii-al iliastriipliir irilirii. ilii uni «arraiit lin- statinii'iit lliat lia- May.--
villf M'a i-iiiilinued «itlauit linak iiiln llii. Hirhnioialian,

Si iiri HKiir» »trraiKi'.-t ri'asuii fi.r a»..iwiatillB II"' Kili'M. Maymillr, ami
llirlilmimi «roup» wuiilil si'inii lu l\v in liis convii'tiiiiis ri'.spiilinn thr griaral
uiiity 1,1' tliiir faunas. Il,- sayM (<,/}. cil., p. Ml I 'un launal Krimmls IIito' i.i

ili'i-iiii'il iviili'iiio for plariliK tlii' Kili'iiian ami .Maysvillian, liiuitliiT with
thi' UiiliniiMiilian. in tlii> Ciminnnlir sysleni. ïlii'si. Ilin* «iTii's ari' nnitoil
l'y alliait .'i p,r l'i'iil. iif llic laïuia tliat i» i-iininiiin tu ail iif tlinn, wliilc iif tiic

Eili'niaii spi'iii's aliiiut '4 jmt cent, uci-ur in tlii' Kic'liniiindian." Tlii'si' lignri'fi

wiTi" iiiaili' u|i frnni l'iiinparisims iif liais of fossils piil.lislicd l>y Nii klks,'
wlni frankly aiiniitlod tlii'ir iirolialili' inuri'uraL'y. llicy orr l'iiii'ily in iTi'dil-

iiiK niiiny spi-ii's witli loiiuir ranws Ihali tlii'y ai'lually iiavi'. In ilii' aliai'iici'

ol l'xact infiirMiation roiii'iTning Unir orrurrcm'e a fi'w wcrp ini-luili'd ivilh
tliosi' ivlaise range is kiiiiwn lu li|. ri'lativi'ly lonn. Otliers iif tlie laltiT are
tiio liriiadly lonceiveil, tlie several oci'urrence» lieing distinguialialile. Hn-
ally. the niajority of tlie reniaining species eoniprisiny tlie .'i per eent. of tlie

fauna lliat is said to lie eonilMon to ail of tlie forinations of the "f 'ini-innatir,"

is Iliade IIP of fornis lliat are eillier loo simple in truiture to alford means
of ready diseriniinalion iDirlmtti^tniimi jxiffilhtit. species of Ciiriimtritpn,
Vmniii miluom, and species iif Ci/r/..™, .l/irmerra». Ciirinililix, .{iiiirrhilex.

ami l!;ilh„ciii,ris). or loo varialili' l'or iiraclieal subdivision. It is only thèse
tivo lasl sets of .species tliat niay lie properly classed as common to tlie Kden,
Jlaysville, and Hiclinioiid grou]is. Kurlherniorc. ne niust not furget tliat

sonie of their ancestors in the Mohawkian rocks hâve not lieen distingnislied
and are -lill known hy the sanie liâmes applied to rincinnati and lïichimmd
fossils. And soiiie of llieir descendants in the M- dina and ( linton rocks hâve
been, iir will lie. dislinguishcd chicHy liecalise lliey an found in Silurian
fe îiiation». Iloivevcr. countiiiE ail. 1 ani certain tliat oui of a total of
approxinialely I.IKHI siHcies found in the Kden. MaysviUe ami liichniond
Rroups ahout Cincinnali. not over 2 per cent, pass from tlm Edcn to the uppei
part of the liicliniond- and. if I had to give their naines, the numlier alioul
which J could fcel suc 'Vould not exeeed ten species.

As for .Si 111 riiKlll's statcnieni thaï 12 per cent, of tlie Maysville fauiti

occurs in the Richmond. 1 can do nolliing Icss than to deny ils truth. H\

1 NlcKLts, .1. M,; Jour. Cincinnati .Suc. Xat. Hist., Vol. XX, 19fi_', pp. 49-KXl.
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In uln .,r tli,. Ilii'linii.iiMiiiiL .li|wMiN „f ll„. ii,|,.ri.,r roiilini'rilal lia«iri«, .IuiIb-

iiiB (r..ni it» fcmil. ll„> (;,.iMii,|,i„i," .pr Wli- lliiv fi.mmliiiri niiiv wi'll ho
jMUliun lliiiri llii' Kllvliorn z.im.. al iIm' Io|i ni llio llirlnih.ii.l lu Iii.lianu.

Vcry likcly lliMi, S Km i- mkIii m plai'iim il l„.|u,,.ri 11,,. Ilirlinion.l ami
thc> liui.1- iif Ihi' Wliiliimli >uiuUlnii<' of Tiiilir™'!-, wliicli nirrrH|i.,hil.. I„ II,,.

li.vMT pari .if ll.v ii|.p,T .M.'illna ..f Niw V„rk. Uni, un a.r.,iiiil ..' Ilii-

i]itn»liic'll(>ii uf r,i.» np,., ,,f Mn.ily Sihiriaii •»|»-il, aii.l iiUi I uU!.v u larw
pari ..f i1m> fciMNil ji- .Irvi'lnpci „i> llic rurtli »li..rr ..f II,,, laiiil icn»i.l«
nf saiulMom., I am Mniiinly Iriclincil I., ri'iiiiril (lir KIlis Muy fori,,;.lii)n u^ ihc
lirsl iif lli,. Aiiliic.ii Kn.M|. iijppir Mctiiiia) and lia. ltiii (mniiichian «Tir»,
hi'n'fiin'. iiH f*up«Ttlinui>.

Mul lia. IValiir.. "1 llir liiulii^l ,iuiiiliia,iiv in Ihi» loniu-i'lliai is tlir fail

thaï llic li.p n . I..-, il,an lin' l>.,ii.an i.( lliv ( 'ini-innalir »y,i,.ni. u> ili-lini-.l

liy Si Ml riiKHi, is i. Ivlinili-, TlaiT i. ni> ri'al laniii.c linali in <h<- Anl'i'..«li

ac'.iiin aliipvi' llic Klli- F(ay I inialioli; ami lia' oiily sUKKi'slii'n •if u
|iliy.«ii'al liriak lii'iii'atli lia' ( liii.illi. sornis lo hc at lia. haHC .,1 llii. KIM,
Day. If iIlc .•viil.ii, I' ilii- l,r,i|,k w,.ri. snpporli'.! hy otIaT criliTia iii-

clii:iliMK a "inilittrapliic' l..aualaiy „f lii,!, urudc, lli:. .iinilannl 1. liita ny
«uulil havi' ..insiilcral.lv wi.inlil anain»! Ilic ini-lii.«i.in iif tlji. Kir; ini.nil aial

l..\\|.r Mnlina Kfiivrally in I,.- .filnrian. Uni a.« \n. Iiav. „.|.n. tli.. launal
|. ville. ni.v as cli.vi'li.pcil in Aniiri.sli lanairs innoli miiro lli;i

lia- allianri' i.f lia- Hirliiniinil wilJi tin- carly Silnrian.

In |.|inlratlislin'.|i..n l.i lia' usnal iniii.linil|.ni-ss i>f I...1I1 lia- liraiT ami tho
np].iT lilnils of Ha. |iri.p..si..l ( ini-innalii

, llivri- is al li'asl i.mi' inlcrnioiliali' lim
llial (an lu. ilrawii sliarply ami willi liilh. Iriail.li. tlirongliiail Niirlh .«.iniTica.

Tlii- lini' ri.fi.rriil li. si'parali-s lia. l.a.s|. iif Ihi' Hirlimi.iul friini wliuti.viT
IJrili.vii.ian fiirnialii.n llail il liup|H.ns lu iivorlup. In na.st plui'os it marks
a Bii-ut hialn». Kast of tlic Mississip|ii, lara-ever, thc liiuliis is larfrly i.i-cn-

pi|.|| l.y Cim'innalian ili'pusits. Kvi'n ivlion. Ilic yonn|îi.«t i.f llii-si. inli.rvin-

injt li|.ils is piisi.nl, lia. hase of tla' Hifliinniid is cleurly iiiilii-alnl l.y pliysiral
crili.fia luitl, wla'n local lifr n.mlilions wm' favonrahlr, liv innnistakal.Ii'
fauiml (.liunws as wi.||. In New \ork .mil Onlario lliis linc iliviilfs lia. rod
diliosils of lia' (iui'vnsli.n Irian lin. «ray Obwi'ko samlstiini. or. wln-ri. lliis is

wanling, friiln lin. liluisli slmlc and siindy lina.sloni.of thr iindirlyinK l'ulaski;
in l'cnnsylvania, .Marylund, and \irEiniu il s|.|mnili.s tli,. Juniata froni tlip

BaW Eauli. saiulsti.r,.. or. wlirrc lliis «ray .sandstoni' is ul)si.nl. froin somr
lii'il of Un. Maysvilli. sroup: in l'asl T(.inn-ssi.|. il dofim.s lli(. nmlacl of llir

rc-.i shalo and arBillai-cims linii.stoni. of llii. Senualcliie forniatiim' witli any
of tlid scviTuI Ordoviriun liini.stimi.s un whirli ils nnronfiinnalilo hase rnu.v

rcsl. Tlic sanii' liiic is rcadily loi-aled alsii on Ilic lianks of ilie Cincinnriti
domc, Imt licrc \vc arc (tuidcil i..,irc liy casily prociiralilc fossil cvidcncc tl:.iii

by change in characli.r of scdiincnt. Tlic same is largcly 1 ilso in llic

Mississippi Valley propcr and mi Icss so in thc nunicrous arcas >. attcrcd ;ivcr

the rcmaining northcrn and wcalcrn parts of thc continent, in wliich highl\

> Thc namc Scqaul ilii.. i. |.ii,|)o«isl iii miiitlicr pup.r lu n lui-ul dcsigiialion for lli,

deiHiBlts of Kirliniond ». ia thc soulhcm .Alipalai-hian vuUcy.
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«IS E. O. LLHICH.

cadi smn. as a ruli'. iiiiU'iicnrli'iit in ap' frora those iii tlii' ollicr. Corrcla-
tuphs licuvirii thi' twi). tliiTcforc, havf iiccn nmilered |»)ssil>li. imly hy occa-
sicmal (ivcrliip iiitiTHiiEcriiiK of tlic twci scti of dcposils iii an-as altiTnatoly
rapturcil liy tlii' watiT» iif tlii' two prciviiiccs.

'l'Iii' di.scnvcry uf tlicsc overlaii» is of gn-at ilnportani'c in Ordovician
stra(igrapliy Ix-rausc tlipy liave »lio«n tliat cvcn lli.' jiistly laudi'd Kraptdlile
zones of LaI'w.ihiii arc l)\it a coars,. standard of stratiisrapliic mcasurnnint.
ConsidiTinK Hii' l!r<'at thicl<ni'ss of limcstone formations tliat intcrvcno l.c-

twccn somf of tlii'sc ovi-rlapping «raptoliti' zones in tlie Appaladiian vailey,
it si'Ciiis positivi'iy assurc'd tliat tiie si'dininitary record in tliose trouplis in
«liicli tlie slialiisraiiliic séquence is l.uilt iip solcly l)y (îraptolite-liearing slialy
dcposits. is far froin complète. Take. for instance, tlie interval lietivecli

the Xnnauraplus ijmdlis zulu- of tlie (ilenkiln sliale and the zone of <-lima-
cmjni,,lm mudalm in tlie lower |iart of tlie Hartfell sliale, wliicli overlies the
(ilenkiln sliale: in A: «Tica the form, r is recognized verv satisfaetorily in
tlie Xornmnskill sliale of New Vorli, in llie Atliens sliale'of ïenncssee'and
\nginia, and in the Stringtown shale of Ark."- sas and Oklahonia. In
Tennessee the Xcmatjraplu.^ (inidlis zone lies in the lower lialf of the niouiit
isronp of tlie fhazyan, wliile Climiicmjmi.fnn a:mlalu.-< is fouiiil in New York,
in bcds tliat muât lie near the houndary lietwen. :he Trentoii an<l Black Hiver
(croups of the Moliawkian. ïhe two zones, thi'refore. se to lie separated
by over 2.000 feet of deposits, niost of tlieni liniestone. Kveii Kreater time
values are llggested by our .sections for tlie intervais between I.apworth's
gra]itolite zones bencath the Glenkiln. Tho.se separating the post-fdenkiln
gra])folite zones, liowever, seeiu to indieate intervais of relatively sliorter

dnration, Tliis is suggested not only by snialler thicknesses of heds but al.so

by the greater faunal similarity of the successive zones.

As a rule the typieai T<ala and Caradoc beds of England, in wliieli grap-
tolites are few, arc synchronized with thiimcr formations like the (Ilenkiln
and, more particularly, the Hartfell .shalcs of .Scotland in wliich graptolites
are very abundant and little eisc is found. The latter are sometimes vicwed
as deep sea deposit.i and their relatively small thiekness is thus supposed to
be cxplained, the former bcing regarded as being laid down in shallow water.
But niay it not be tliat thcse British graptolitc-bearing séries represent rc-
peated submergences of particular strait-likc channels? Indeed, snbmergenec
of thèse chaimels may hâve occurred ehieHy at timeswhen adjacent basinswere
emerged. Land and water oscillation with conséquent shifting of areas of
marine déposition is quite certainly indicated in the Appalacliian région. It

is notable aiso in the (Juachita région of Arkanaas and Oklahoma, and as the
dia.strophic history of thèse American areas seems comparable in gênerai
with that of Cireat Britain, similarly oscillating déposition is suggested
aLso.

The condition of oscillating déposition and shifting .seas is indicated
espeeially aljout the close of the Ordovician and the beginuing of the Silurian
in Great liritain. It is suggested by numerous published faunal lists whieh.
if they wcre attributcd to American beds, would bc explainable only on the
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sliould bc drawn ut the base ol" the Lowit LIanduvery. But wliat docs this

nioiin in AiiK-ricun .itratigraphy? l't'rliui)s wi; itiay rcacli a conclusion best

by first approacliins tlic linu froni the bottoni. In En^land and Walcs the

in part équivalent Râla and Caradoc, iMjth fcirniations of considérable thick-

nesa, underlie tlie Lower Llandovery. Tlie tanna of tlie lower andmiddlc
Bala, measured by Anicriean standards, yet-nis to be un<iuestionably pre-

Cincinnatian and botii divisions niay be prcMohawkian. The lower part

niost prol)ably corresiJomU to our upper Chazyaii, that i-s to the uhole or to

sonie part of the Blount group of east Tennessee.' The niiddle Bala agrées

best with tlic Appalaeliian faeicî* of our HIaek Hiver as developed. t'or instanre,

in tho Liiierty Hall liniestoue of Virginia^ and the t'Iiambersburg limestone of

Pennsylvania. Possibly it is somewhat older and. like the lower Bala, .stiil

to be eorrelated. in part or whole, witli tlie Blount group. But ail of thc-io

Atlantic fauna^ are .singularly persistent in type, so that it would uot be safe

without further study to décide îhis ix>int definitely. When we eonie to the

upper Bala tlie case is agaln doubtful, but now the doubt tends in the opposite

direction, l-'ossils do not seein to be very plentiful; and sonie of the lists in-

elude naines that led to foregoing remarks about possibly niixed collections.

Makh. for instance, lists Atrypa imhricnia and a species of Utrhk'ondima as

found in thèse beds, but neither would be a proper constituent of an American
Ordoviciun fauna.

In Seotland the Hartfell shales arc placed at the top of the Ordovician.

Lae'Wohth divides tliis body of shale into two groups. and recognizes three

rieh graptolite zones in the lower and two, separated by an unfo^siliferous

nmdstone, in the ujiper. The lower group contains sonie species that hâve
been identified also in America. Hère niost of theni are eonfin<(l to varions

horizons supposed to lie of the âge of the Trenton group. Others hâve been

seen in tiiis country as yet only in th( older Norii.anskill shale. while the

remaining two or three species are from sliales now referred to as l'tiea. The
lower Hartfell zones niay thus be soniewhat loosely eorrelated with our

Trenton,

The graptolites of the upper Hartfell zones suggest two faunas in America.

The Polk Creek shale cjf Arkan.sas and Okiahonia probably contains more
species reminding of upper Hartfell forins tlian any other of our grajitolite-

bearing formations. In this .sliale we find DiccUograptus complanatus, wliieh

is eharaeteristic of the lower of the two upper Hartfell zones. In Anieriea,

however, this graptolite ranges with very slight modification through the

whole of the Polk Creek shah-. Ajiparently the samc species is found also

in the Sylvan shale of Oklalioma. Thougli the Sylvan shale seems to be niueh

younger than the Polk Creek shale, a coniparison of their respective faunas

shows that liesides DiceUoijraptun comphnatua, also Diplograptus craxsite.-^liis

1 Hiri^ion of Ou: l'nUozoic Syslrms, Bull. Cirol. Soc. America, Vol. XXII, 1011: cor-

rchilioii cliari No. 1, iiNo pp. ;î7», 382. .'>67, ôTfi, 027.

2 The âge of the lower part of the Liberty Hall limestone is still in doubt. If we
may rely on the gênerai aspect of its fossil contents the ba^al part of ihe formation is of

late Chnzyan rathcr than Itlack River ago.
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its pliire. Not imcDmiiKillly. too, tluTf i» u lilaok iwtliy conalimiorutt witli

clicrt iiflii)li'» ut tho liiisi' of tlic Uluylork. The basai l'onRlcinicratc logetlier

with thp fa<-ts 11) thut tlii' Blayliick is rcstricted to certain trougliB. ami

(2) tliat thc umlerlyiiiK l'olk Creek «lialc^ is distributed gi'mTally (linniiîli

the Ouaehita area. inakes it certain that deeided wariiinR and érosion liad

oriurrivl durinn tlie inlerval iinniediately suceeedinn tlie l'i'positiou of tlio

Polk Creek -liale. It seenis, then. tliat tliis région «as atTieted liy conditions

mit uîilike tliose wliieh prcvailed in Britain between tlie close of tlie typical

Ordovieian and tlie beginninR of tlie typical Silurian.

Infurtunately neitlier tlie Blaylock sandstone nor tlie overlying Missouri

Mountain sliale liave so far provided any satisfactory organie reniains. At

olie loi-ality in tlie C'adilo (iap (|uadrangle a tnv reniains of sniall Dlphtimp-

liila «ère lioted but lliese «ère too lioorly [ireserved to lie ideiililied

speeifically. Tliough no sign of .l/i.miuraji/Wff was oliserveil, tlieir alisence

May «jU lie due to causes aftecting grographic distribution. On the other

haiïd the diplograptids were thorouglily eosniopolitan at this tinie, so that il

is mi more extraordinary to see such species in the Blaylock tlian in the early

Silurian Birkliill slmle of Scotland and the Llamhn'ery of England.'

The Ordiwician-Silynan bmmdnry in Ihe iiilcrmr nrea».

Having leached a fairly satisfactory conclusion regarding the position

of the Ordovician-Silurian boundary in thc Ouachita région of Arkansas, we

are ready to consider the problem in the interior basins. Hère, however. the

criteria are much less simple and the solution of thc questions correspoml-

ingly inyolved. To begin with, the faunas of the interior American deposits

adjacent to tlie boundary arc too greatly unlikc the British non-graptolite

fossils to give «holly satisfactory dues to their âge relations If «e «ère quite

sure that the Silurian types in the lists of British late Ordovieian fossils

mentioned on page 61!) owe their inclusion in the faunal lists to error. we

might proceed -vith some confidence in the resuit. But we are nol certain

of this, hence it is neccssary for the présent assume that either many

fossils wliich are never secn in this country beneaili the Médina or the Clintiin

began earlicr in Britain, or that the base of the Silurian lias been drawn in

America at a lower plane in the stratigraphie column than in the British sec-

tions. The latter alternative, however, seenis the less probable of the two

1 Silice ihi» paiHT ha» licTn pul into ly|ic a small loilirlum iit p-apldliles fiiilii llu

Mavl,»-k »niid«loac <,f .\rkansa», coUoctrd by Mr. H. D. .\Ii»nK M die l. f (,....l„«i,:.l

Survey, bas been lîlacfd ia luy liands for dolerminatioii. Ihis collection ;

areal importance and a Hourcc of ponsidcrablc Hatisfaction, becauw it contai

Uve >.H-uic» dm-ribcd (rem ihc Birkhill shalc, naniely. .«o»o»ra,i)«« ./

\t arrmtim I,ap»-nnh. .». mgalm I.apwonh, IHiitorphograplm drriitmita tllc» aiiu

Wood, and (:hili,mm,,lia ,»r(..l«« Xicho\»»l. Three othcr spccip» are reprpsinu

.peciBcallv lindotiTminablc »pcrimcn», onc bcing a .V/oi,osni))l»« «llird lo .H. (i».l.r.«(~

Xicholson, thc wroiid a »|iccie» ot Oirfjoi,, ;»n, tlic third aUofether unrccoiniiîablc. " "

addilional cvidi-ncc. tlicn, llic Silurian aiic of llic lllaylrirk «nndsloiic «ccm» lacoiii. -

OYCs to bc

,< no less tiaiï.

( iliifliiii.^ l'ortlork

« Elle

rd I.-,

Ihii

ably cstabli»liid, It

ticcaUHC thcn' is no rcas»

up)icr division of tlif M

aiso in provins llu- post-Ordovician aw of thc Rifhmoiu!

n lo ilonlil llial llic Hliiylcirk rc|inscnls llic lo«cr as «cil as 11
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.viiuiigcr than thf li)\vcr iit Kiih ul liulf. Accnrdingly tlicii, m concluile
Ihat tlii' HiipiT hcils „f lli,. Muvsvino uroup ami at loa.it llic «rcatiT part of
thc Uicluiiimd grimp, an> unrcccinnizuhlv ami pnilialilv fiitirily alarnt in thc
BritiHli section.

ïlii' Medinuli. and ptTlia|.s unl.v lati' Mi'dinan, agi' (if tlic LoniT IJundri-
vcry i» ilftcrniinnl in twcj wav»; lirai. I.y dir,'i-l ci.npari.-nn iif ita fcwsil» wilh
Mcdina fauna», ami .sinind. throujdi i'liriiinatir)n imiicatcd liy njtrwnu'nt
hctwi'un tl.i- fdnail» of llif l'ppcr ],landi]\iTy and tl;(i»c <jf ou. .'linton. l'n-
fortunately, tl.i' Minwgmpliilœ, wliicli liiOp ao niatiTially in difrerentiating tha
Silurian in Kunipi'. arc > ry |M>orly rc'|>ri'wnti'd in .Vnicric'a. In fact, only
two spccics of tir imily liavc lie™ fourni in .Knicrica; and lotli of tlicsc
dclaycd thdr advijit lill wvll up in thc Clinton. Kvidiiitly thc .\niciican
cpicontinental Silurian l>a.ain,a wcrc noi favourahly aituatcd witli respect to
Atlantic current». A fcw of thc thcn cosino]Kilitun Di/ili^irniilldip and
liicellttgmplidœ are prcacrvi'd in certain of our Richinoiul shalcs and .sand-
sloncB (the Amlicini diviaion of thc liicluiiond «roup in Ohio. Ilie .Ma(|UO-
keta shalc of thc Mia.«iaaippi valley, the Sylvan ahale of Okialioina, tlii'

Blaylock .aandstone of Arkanaaa, and thc Thehea aundstone of Illinois), hut
even thcac weri' not Kcnerally distril)utcd; ami tlicy soon dii'd ont entircly.

Viewcd froni the standlxiint of stratigraphie corrélation the Kicliniond
Diplograptirlœ and DieellugmptiiUv offcr no eoneluaive évidence. In lioth of
the-ac familics of graptolilcs r<>lative stability of spécifie eharaeters h.ad leen
attained in thc latcr agcs of the Ordoi-ician. Morcovcr, lieing pelagic animala,
they wcre perhaps lésa affccted liy thc physical disturbances whicli prevailed
during thc transitional agea hctween thc Ordovician and Silurian than most
other, particularly shallon wafcr, bottom-dwelling, clasïos of marine organ-
isma. Whatevcr the rcason. it is a fact tliat the carly Silurian spccics nSDicdln-
graptus, Climacograpus. alul Diplograplua are difficult to distinguish froni
middic to latc Ordovician spccics of thc same gênera. In any cvent there
is no gênerai pcculiarity lliat nmy bc seizcd upon as a critcrion in separating
the Silurian spccics of tliese gênera froni thcir Ordovician anccators.

The truth of thcac statenicnts mnat imprcss itself upon any one who wili

try to idcntify Iiis spécimens froni the excellent figures und carefui (leseription>
of the Hritish Silurian and Ordovician speciea of thcse gênera published iii

Elles ami Wood's nionograpli. T'nder thc circumstancea, thc admia.aioii

of ch)se alliance between the Richniond spccics of graptolites and ccrtairi

Ordovician specics ahoulrl not bc construinl as materially wcakening the argu-
ment l>y which thc Richniond is referrcù to the Silurian side of the boundary,
That they can bc distinguiahed at ail is a fact of some conséquence; and tliat

most of them may be is aliown by RuEDli.MANN's studics wlio described threc oi

the Richinond speciea which I .acnt hiln for détermination as neiv.' Mv owii

1RUEUSM\NN, ItriK.LHH. (;rnt)tolit':^ <>J .Vcir York, Pt. 2. Non- York State M-i-
Mrin. Il, liKJS. In thi.t wurk Dr. Ht kreman.s- deacribcî. Ihe new apecies LHplogrntil'
FTtunlestw, rliiHtKoiiT'il>iH'< nlncbi. ami ('Imnciigritjtlii^ mimuxipinenaU. Dicdlnijm jtl

complannim is doubtfully ijcntificd, whilc ftVVojrapItn peùiti ami Climacograpltu pulilba
arc regarde<l a con-pei'iflc witli ïrt'nton and Edcn forma.
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<l.at «eom ,<, „„al,li:|, „,„ .^^'^""T'''"' "',"'

r"""'
'""""'^ "' >'k'' "-r

at l,.as, a» la,,. Cli,,!,,,,
* <"nta„„„g l„.,|„ „, ,

.ij...^,, ^„,| .^_ ^^^^^

^....'jrlir:;:;^^::;:^
-ri,;;:::;;;:'::;;^";'

-"-"« • "i.:.. a,.„

-"•h ,latu wi,i,.l. havo a l,ea , 1 ^T,; ' '''""«""f "'" 'I"."-!.», a„,l ail

^."owi,,^.
, ,„„, :::!,;'; *-;:;^'- "--^y -f -i- ^ .1,..

il) ifiat thi- ton of t"ho p.. 11. (' , -,
-..rr.sp„n,l„ ,..«..„, ialv ,„ , ,. utJZ^^'tu''^"""'"'' "'"' '*'-' "

ar,. „f l„w,.r Har.Ml a»., I„„ !,„
' 1 '"r""'""

"""" '""I» "' ""• '«- .Lat

app,.araji,.(.

• Ipp,.,-

al^ lik,.

iVr?,"'"?-- "''^>''^^'i"nJ"T's^^^ ^«'ina >.-!„, b.co„e
>. U.ol„g,cal Sarvoy, Dr. J. jr 01.;;^, ™L'"'"h'k, ™I!! °f

P'*lic«lio„ by tho^
^.„ ,„„„ ,n courge ^f ^

Eha«.ooperaMby«aggc5nagth,
'•rra Albion.
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l'L'r7rr"'f
ï'''7 '';""''.'"-,"' ""• ""•l'I"" -«''"l- '•' Sc.land .nd t„ ,h.

whl " n" "'• 5^'
"'"' "" ""'" "'"' '"•'"'«• -"-» "< »"'"i".«illi tl,i> iirnhul.lc .xccptiun of umli«.rir,ii.ml,..l l,.„«.s at tlii. t„n ,vl,id,"" ^'-'«.""'muriiy imli,.a,iv,. „f silurian a„., .„..,,»„',,,„

t.lu>Kr,up„f tlieovorlyinufinnnnatm,,: (,^, tliul 11.,. low,-r Ilala „f Marrtl,. I.laml..,l„ „l M. ,„ „H„N (a, ,l..fin,,l l,v (Ik.k.k). a,ul th. (ll,.„kiln ,l,al,:

tla.Ma.v,v,lic.grou,.„f ,l„. Cia.inna.ian an,l ,1a. HM,,,,,,,,,! „!„ , f

M,.dma„ar..,.„l„.rm,»,i„„..mi„,|,vi„Hri.aiK „r ,Mr u.m.™g„iz, 1 „.„„-
^..,a„v,., ar,. p,„,ry and „„,|,ai,lv „„l,v aliy ,l,.v,.l,„..,l, a„,l ,hu, Iv..™ ,„,.iu,l,.,l ,„ ,1„. ,„„ „f „a. Cara,,,,,. „r „„,,„i,,,,. „ „,., „,,„| ,J^],

.,. .lamh.v.Ty: ,,, , ,a, ,1.,. f„.ssilif,.r.,„., ,„,w,., Lia d„vc.ry ™m.l„„n,i»
;';;;;',';„'"

'"" •^"""" ""'l'" * ") ""'l <li- r|„„.r I,la,ul„v,.ry „, „„r

Thr Urne nf Ihr Silurmn in llie Iiilcrior Amig nf Ammr.i.

h,lr,,l,^t,,ru ,/„„.,„.„„.^ ^^i„, ,„„ ^„„„„ „f f„„„„,i„,„_ „„. j,„,,,.i||^.nnd tl„. liu-l,,,,,,,,,. appar,.,„ly l„,l„nEi„K i„ ,1„, l,ia(„» that i» fr,.qu,.ntlv

uf th.. ()rd„v„.,an and ,1„. I,lan,l„v,.ry «,.ri,., „f ,1„. silurian. il romain» f„r
1.C Amenrans thornsolv,.» to dcidi- jus, «hor,. thc Loundarv l,o,«,.,.„ ,1 ,.

two systciw is ,„ l„. ,lrawn in Amerira. K„r niurt ,l,an I i vcar» IIkt,. liashcn absolu,,, arr.„-d anuing A,M,.ri<.an K,.„i„gi,„ „„,„.„. ,„^, ,-,,, ,,„.,„|„„
.

tins l,„„n, ary m ,1„. s,a,Klar,l X.w V„rk sec,i„n. Tlior,. «as so,n,. ,nis-
un,k.r,,amln.K ri.Kardin,; ,ht. s,ra,iKrapl,ic posi.ion an,l «luivaU-nts „f ,1,,.
()neida congloniera,,., wl,i,.li was «...nrally l,eli,.vrd ,„ lie at ,lic has,. „f ,1„.
Mlurian an.l ,l,us l,,.,u.a,li ,1„. .M,.,|ina. Bu, ,hi8 crMr «as ,.„rr,.,.,,.,l wl,,,,
w,. loarn,,! ,ha, ,l„. ()n,.i,la I.,.1„mks a, ,I,e ,„p „f ,n,. Médina if, ind,.,.d i, i<
n,.,, as \AM.XKM lune as,, <.,m,,.n,l,.,l, the basai de,K,si, uf tb,. C'Iinl„n

'

\\ :,li ,li,. ,rans|,„sal „f ,b,. I Jneiila fron, ,1„. base ,„ ,be ,„,, „l ,b,. Meclin-.
.,. gray sand»,one „f < )s,v<.k„," «bieb l.a,l b<™ sup|,„s,.,l ,n be ,1„. sa.ne a,the On,.,da, again résume,! its in,lepen,l..noe, Withou, ad,.quat,. e„nsi,l,.ratiu„

<>t the fact, m th,. ease th,. Os«-,.g„ san,l»t.,n,., as it is n,„v generally kn„wn,
'^as referri-d by Hah-, .VAr,,:., t,> the bas,. „f Clabkk and S...hi.o„:„t'; ( ),w,.Kan
s,.nes. IhK ser.e» <ir gmup Ixing th,. hwcst of the niaj„r divish.ns „f ,1„.
Nlur.an, the <)s«eg„ san,l,t,me was at the ,an«. lime given the ,li»lim.ti,.n „1
being the Imsal ,l,.p„si, „f ,he Silurian sys,em. li.-fore we diseuss 11,,. ,,u,.s,i„n
of ,he proper disp„si,i„n of the (Jsw,.g,. san,l>l„ne, i, i, ,o be sai,l Iha, ,hi-
fonmdion ha,l n,„hinE t„ ,lo «ith th,. ,lev..|„p„„.nt of th,. h.ng-preval,.,,,
coneeptum of «bat ..„nstitu„..s the bas,, of :l„. .'lHurian in A,n,.rica Th,
)m.|da di,l bave somelhing t,i d„ ivith it. but ,mly on th,. basi» of tlie ernme,.,,

b,.lief that plaeed it at th,. botto.n „f th,. .M,.,li„a an,l ,.orrelat,.,l i, wi,h tli
()s«ygo »8n,ls,,jne. The tru,. ,.,|uival,.n, of ,h,. ()nei,la in ,he we..,,.rn ,lis,ri,
of .New \ork «as no, r,.,.ognize,l as su,.h by Hall, «bile ,he Oswego san.l
s„,n,. «a» ,.xpos,.,l in .\,.w York only in \-a.vixk.m's ,listri,.,. \f„.r ail ,h,.i
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in tint iimti'riiillv |t-<»<riit't| iiiitil ilic Iki l' llir hilt-* i« ri-iirlir<l. 'DioiikIi I<'i>"<'

fr»Knii'iit.s iiiiliniir -rill U'mUvr tn«ililVnni« lnyrr-. tli. I;i-i »i tln»H»' .»|pHTvt*il

in ItllU'i- ornir- alxHit H tV<>t illiuvi- ttic VViitrt-IrVi'l lit (lir font nf llir rulN.

Hi-fon- ri'itcliiiiti; thi!« [Hiint, liciuivir, il i->r\iil(-iit tliiit tlii- m'ition Ini<< iiM-iuilitl

iii*i> llii' \>nM' nf tli'- /nui' nf |in-V.'lilill« -imiUtnnrt tn tt'liicli tlir («Tin (V-Wi'nu

MltulxtniH- i» |irn|Mily iip|ilii-iili|r. Iii.lriil, l H'fiT ail tlir lir«l- iA|iiw<<l ulnuif

tin- rivir tn ami » -Imn ili-iiinrr Ldim H«'(irn't-i Hriflu»' tn tin- »*«(«>. Ai--

rnnlirtu tu thi- viiw tlit- ha-c nf tlir fnniiatiori iiiiHt lir ut Irast M\ fi-t't lit'iii util

tlii> Inwr^l l>r<l .|.nWl) al tlu- font nf l)u' fallv

'l'in' fnIlowiriK ilitcr '>tiim faiimilf wu^ fmmil at tlu- lin'.totii nf itic riv» :

ju*t lu'UfVv tlh mw iiowrr-ilaiii al Mfiiints liriilu*-; Hi nsiuujcfiin nullnln.

Wfiihnn.siii i-i'rnnjntn. iHhoiUstiin inis„(,ii„. hr(»jn»hmUt 'itu'}tiiH<lt.'< l
.* /. nntn

.'nrirail >|i.i, LiiiiHlfiim l'f. liiiHiAh-inînm. .{rchimialln >|i., ('nrltilitis nrnntiif.

aixl liiifnn''>iniuii iitT. iiUrniuiu. Ail nf tlii'M' *pcrii':« «en- mtii uKairi almiit

rnidwiiy lii'lwciii llii' |>n\v«T ilain ulul tlir falU. iii tliiii-l"'<l(|i''l satiiNtnm-

ïsnriir Jl) In M) fcrt liitfliir ill tlir ^r.tinii. HrTr tl tllcrtinii iMiulr I.V IVnf.

A. FnKKsTK luitl tlic writiT itulml «1 tl»' fnllnwiiin aililitimial >ipfrifT«. ( nluiii-

lials nf nmlftfrmilH'il criiinitl, ituliiiisijii-iKi miiiiiniiiln nunroniitn. l'huH'lnfn^

cf. <iiii-iiinnlii>i-sis. Cntnziiijii iinitiro. <'l,iilni>horn.s filnniilntii. MoiliittoiiKis

TIh- >|)i'riliii'llj- f(HIInl ill thr hi«lli'^I inssilifi-rnils lay«T> niisrrvrd in tlir

clitY at Saliimn liiviT falls m-c nnt vi-ry fnuni, luit niay l»- idcntifirtl prnvi-»ioii-

iiily as follows; Itoiiiidcil crinuiil rnln.iiiuiU, hnifinili".' >p., :*fvt'rul uiulc-

liTinirnil trt'iMistnniatow lirynzna. liifsmnijrhiu nuliiita. Mtnlii>lni»<iM s)»,

(ri'iati'd tn M. inilltri and M. aninttliicn). iniriH-rniis small IVIrrypnda -«il);-

Hi'>tinK Mi'iliiihip^i.-' fniiit and j-pcrirs nf l'.-^iti»-iim-liii. i'hinuUmtii and Cliiil»-

phnnis. ( h-tfimrnis s\}. i lias slrniiu tran->viT^f striatinns* Kmloct'rnH sp.. and

fraKIllflts nf Isiitrliix.

Kxrcpt tliat it pa.-*si's vcry wdl fnr a MaysviUr fanu't, tiii' last cnntain-

notliiiiK MHpn- drfinitfly ciiaracicristii-. Tin- ntlirr twn cnllfctinn-* Imui'Vrr,

arc inui-li ninrc prniiiisintî, nmst nf tlir spcrics liciiiy fimild ut Cincinnali

and liavinK a fairly rcstrirtcd vertical ranjjc in thr Oliin section. ludgiliL'

frnrii tlu'ir j.nsitioii in tlic t'iiicimiuti si-ctitm. rclyitiK, howtvcr. clilcfly on siu'li

narrnwly confincil spi'cics as hrhijraiintitn iitiinnoiili-'s. W'hitcaiexin atrrngiitu

and <)rlh(»li'<nin niisiilum tlic aKc of tlic i tainiiiK l>tds slinuld hv tlic sani.

as tliat nf thc rtclicvuc nicinlicr nf tin- McMillan fnnnation. tliut is. oldc^'

McMillan. Althonuli tliis ('(trrclatinn ïs cliarly indicatcd l>y thc foKsil cvi

dcncc I yct licsilatc to acccpt it as umpicslinnablc. Thednulit ariscs frnni

twn fucts (1) iM'cansc thc évidence nn which thc upi>er part nf thc I*uhi>i i

formation minht i'c dccidcd to lie of tlic a^e of tlie Fairvicw is nnt at ail sati-

factory. and (2) iM'cause it appcars frnni the wnrk of Professor Kokkm i

that most of tlic specics associatcd oti Salinon river in New York wïth /-te/, i-

nxUmta .iniounlites ranRe thniufth thniisands

at Threc hivers in thc Trovince of (^ih'Im cxtt

the ImmIs comniniiiK an carly Kicinnond ( Waynesv

if feet of slittly naiidsti

nding indeed t

fauna.

lUfC il

Thc latter fact suggests threc possihilities; Fir^t. that this well-marl- >
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th, » ,„,. „f „ r,.,,r,..,.„ts ,l,.|,„>i,i„„ i„ (^„„| „,,„.„ „„„.,„,„ , ,

''

pri:vn;:M'z\;;;r:;,:;:v;î:-::r..^::£'t

u..r,.l.r,.»,,,t,,| l,y ,l„|„„i„ j„ ,^„„|„„.
'' ^"""' f'>rîi«,ti..„ „r,.

n,,' thiril ,l„»»it,i|ity u<„„„,., tl,„t tli,. l.-,l,„m,li,nl,i ,„„„„ / f

l-ms „„l.v >„l,.,,„„.„, ,„ „,„ K„i„.i,„, I, „,,„„„„ ,,,'""""'
^Tk m„l rv„r,«lvania. are ,.»,,.„tiuilv ,,,„iv„l,.nt t„ tl„. \ , \ Il'!" Perl„„,s ,„„i,.t,T„,in„i,|,. »tratii;n,|,l,'i,. v . 1, f ,1,

^''•^•""
' P'"»

I" «•paruti. th,. \r,.\lill.,„ f
»' "ru| 11, ,al,H' „f tl„. l„at,i, tlmt ,> k„,„v„

,1,1.1
M<.M,llan f,„„, the fa,rv„.w i„ th,. 01,i„ \all,.v |„,l„,lliH mtiriiritat,,,,,, whii'l, sirin» t „„«, „r„l,„l,l -, '

.

•.Il.v. th,. lavers i„ thr l,a»al ,,ar ,.., "''""""' '"'•''''""-

';:::r=rS'i;:-:: '-^-£ ":f-?-"
t,n,|. in tl,(. Qm.h,., pr„vi,ic,. fr,„„ tli.

'i.paratiniî th,. Athmti,. fa,i,.a „f
,ii,iri. varii'il a,„i othi
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ililTrnrir <liilf fititriu-* hIim-c rcrniiiit- ut- hit'l -•> uKiiri>luiill> tri (Itr t>|>ii-:il

Mi-Miiliiit ilt'pii-lr- iif tli<' Cirtririniih nuiitri.

U wi- iiiln|ii fitlitT thr hror nr ih*- itiinl itt thi-i- |N>K«iKti- lum'liittott"

tlir Onliivirimi. ur at Icu-i iiri'-Kn'liritniiil. ittfr nf titi- i^tviiiD oiirnUduif

[hiiot U' (iiTi'iiti>«l iiM fKtnl)li"liii|, MM»t<\ mitlrr II»' -tT.niil inrcriin-iHtinn

it j- «till ri'tiinti-ly |H)»ilili' iliiil lh«- riit'l'lir iukI >i|>|M'r jiurt» nf rlir n^wruo
art' ymititiiT tliiiii tht- MrMilliiri. Mut thi- wntilil ri<'i-i'"it^(r<' f\u' iiooiiiM|ttiuti

tliiit ilir /ii'.^ilil'iTniiH limer piirt nf ilir »KHt'U(< ;. -ipiiriitiil friiiii thi' nvcr-

l> iiiK urit'>-'oilifrniti> |iart- liv ii Itrrak iirul hiatii» <'(irr«"<|Hiiuliri|{ tn thi- riiajnr

|HirliMh nf llii- Mr.Millati un a-^uitiptiMii tliat -«trii» i'tTfi(iiall> iH'KHtivnl

hy rlii' al>»fi»t' nf imy cvidi'iirr wliarivir nf -mli n Imiik iii tlif l'xi'i'llnil

^rctinii at Siilr 1 Itivir fiil^.

'riiniiuli tlir (KxMun i- mm'laliil vvitli tlir M.Milljtti. ;triil prol.al.ly

ix'Uati in Ni'W ^'o^k atnl l'i-mi-ylvania almtit tlic -hiim' liim- as tlii- MrMillaii

in oliin. it i^ noi to U* iirt<l<-r''tniH| tliat tin- tvvn fnnnatintis ure n'iiiirilnl a>

xtrii-tly cfiritmiiinni)^. Siicli t'i|iiaiity niitflit Ih- iliftinlitl if tlir Nr» York

ri'pn--('iitutivi' nf tlit- (-wt-nn alntic wtTv i pantl with tli<- Mt'Millaii, hiit

thr tiiiii II tliickir ilt'Vi'IniMiM'itt nf tlii' fnriiii-r in l'itiri-ylvitu' -^lii>rt- a inaxi-

niiuti tliirkin'w^nf 7(KI WXIfirt i^. fniiiicl. iniipl*'«l witli uppart-nt Ini-al (ran^itinn

inio tilt- ovrrlyiDv .liininta, HiiuKiot» tliat l>NWfUn i|i'pn«itii»n inuv tiavi- i-mi-

tiimcti ihin tlir ilit.TVal :.<twrrtl ihr lasl nf t' .-llir .|r))n>il- nf tlir

.MrMillan ut < niriniiaii ainl thc lir-^t nf tlir nlinu Iticlmiorul in-

va>i(>nH, Tia- siiKK<''«(('4t (ntiiNJtion front thc (-. . (m tn tlir Juniala in

l'i-iin^ylvuiiia is inilîcatfil hy xuv intertulutJun < luniata-llki- rnl IkiI-

in tlif upiHT 2(H) fcct i»r w» of thi' Oïtwi'Bo. Hut 'n wo nIidII wt wlu-n

\vc cnrric tu thc disrusfiitin nf thr phvsical fvïdcncf of thc hri-ak ut tin-

tnp nf thi- Miiy.sviHf. thi.- [hissIMc (ran>itinn niay I»' niorc apparmt
tliati rca!. IIowcv4T tliis niay \h\ vrr> i-lnir imjiratinns nf snnic kincl uf hreuk

art' cninnintily nliscrviiMc in plact's uli»Tt' citlur "r hnth nf tl,f cnnccrnrd

fnrrnalinns havt' attaiiu'il cxccptiniial tlii('kiifs>*cs. Thi' imint is raiscil lien-

nnly tn prcvi'iit niiM-oni-cptimi ri'KanlinK my vicws as tn thc rclatinuK of tlic

Oswcjrn sandstonc tn thc McMillan fnrtnatinn. It is proluilily wcll tn add

ticrc tliut. cvcn if actiiul cniiiinuity nf dcpn:^ilinii frnni tla> Osucp) nn iiiln

thi' .luniatii conid hc cstaidislud. thc tact wnuhl nn( dilniit fruni tlic vaiidity

uf thc cnnclu-nii-n Nuhscqncnlly rcachcd. tliat tlic Imundary bclwci-n ilic

OrtidVÎciun and thc Silurian is tn hc dmwn in AtiuTica at tlic base tif thc

Jtiniuta. Systcinatii- !itrati(Eraphy is liai^cd prirnarily on data pcrtaininif tn

niurinc ttcdinicntutinn. But lli> O^twc^n and Juniatu formations arc nnt

Btrictiy marini' dcposits, licini' dt'ixjsitinn of thc former inay Iiavi' contiinif-d

into, and thc lattcr nm- liavc hcfcun Iicforc thc clo^c of thc intcrval tlmt

separntc<l thc rctrcat of .ne scu fropi thc ncxt, sni-ect-dinK advancc of niatiiu

waters.

Thougli (jrcat uniforrnity jif opinion ami priM-ticc prcvaih'd anioni:

geolopists rcgardiiig thc base of thc .Silurian in New York, conaidcrablc dit-

fcrencc is uutcii whcn wc compare rcsults in ditTcrcnt jmrts of ttic iountr>

Hnt tlic ih'parturcs froin tlie New York standard sccm in ncarly ail cases t'
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tlir ilistincti(in of IciiiK ncnKnizcd as tlu' intcrsystcinu- liiif. I wisli to forestuU

a pr()i)al'lc Htand (if cirtaiii gotiUigists wln» hâve alreudy K<>nt' «m rwonl as

favtpuriiig thc systcinic- scvtTanci' of tho Iowit Mcdiiia fnun llic ii|)|ht Mcdina.

Tliisi' authors inay seize cjii niy ((inriusion (seei). tiL'ô) tliat thc I.o\ver Llun-

iliivery, licnc-r tlic iiasc nf Xhv Siluriaii in Britain. is prni)alily imt aider tlian

(ivir Aliiiim (upper Mediiial. u^ an unintentioiml suhwtantiution of tlieir view

tliat tlie Siliiriaii sliould liewin in Anieriea witli the Albion. Hut it is to l)e

said in rejily Xu sncli a statenient tiiat tliere are two sides to ail -stratigraphie

iMnuularies: tliere is a lo«er side a*! well as ilie upper. Tlie liase of tlie forina-

tidti irnniediately aliove llie line in Hritain corresponds, as I liavc said. to

<iur Albion, liiit liow about tbe roekstai the uudcr sidt^— lliose tliat niakc the

toj) of the Britisli ( >rdovician? Thèse, as is indieated by fauna! coniparisons.

ean i;ot lie tiuich younfïer tlian our Kdeii. lïy the saine token ttien. thc

t(ip ()f the Ordovician ^lu.id*! be ilrawn in America at the top of thc Kdcn.

In that cvcnt. what wuuld \ve du witli thc intcm.ediatc Maysvillc and

Hichniond gnnips? StniCMK.HT has siilvcd the (niestion in a way by pro-

posintt a "Cincinnatic systeni." whicli is to include tlie May.sville and the

lilchniond plus a part of thc uiulerlying Kden groiip and thc ovcrlying

|-:]lis jiay formation of the Anticosti st-ction, which I regard as basai upper

Mcdina. Rut is therc room for an intermcdiate systcni that wouUl be cven

ai)pn.ximately comparable in vahn> te thc adjoiniiig Systems? That I do

iKit think so is etearly stated in my discussion ni SciitrMKin's new System

on pages tilO to (UÔ.

Faunal Aspects of the Case.

(ieneral rfmflrt.v.—Foremost anioiig the matters to be renienibered is thc

fact tliat the évolution of faunas is, on the whole. a continuons process. In

our work as i)ractical stratigraplicrs \ve are liable to forget this fact. Wc
find a fo.ssil fauna and décide its uge at once as Ordovician, or Silurian. or

Jurassic. as the case may be. Often \ve détermine it more cxactly as Trenton :

ur it may be that we rccognize an even narrower zone. In most instances the

détermination is correct. Strangc as it may seeni, the pcreentagc of error

is probably less for the niinor déterminations than wherc the hroader iden-

tification and dclimiiatiun of Systems is coiicerned. In the former wc dcpeml

on the definitely provcd range of partieular speeies or varieties, in the lattei

on a much looscj- aggrcgatc cunception.

Aoeepting organic évolution as a law. and the stratigraphie colunin a-

eontaining an impcrfcct record of partieular stages of the proeess. it is obviou-

1 In rii> Itirisioti of thc l'aleozoic Syi<tems, p. -lOS, thc opinion is expresswl tjiat "tlie

faunas of tlit coiHinonlnl sca.-* foneist almost entircly of orp;anisnis that hâve periodicullv

and V(T\- frcquently migratcd from ihoir pennanrnt oceanic habitats into theee inlai 1

seas." For varioas rcasons "thc faunas of thèse inland hasins wcre oftcn exterminât. >i

locally. The su|>ply, Iiowever, waa incxhaustible and cver rrndy to take advautuRe 'f

opportunities to rcplcnish thc sliortanc." Ewlonce is also pn sinteri to pHow that tue

obBcrved modifications of the foBsil marine faunaa in the continental biieins did i
•'

take place in thèse ba.-'ina subséquent tn thcir invasion but îii the oceanic basias duri i:

rclatively longer pcriods preccding their inland migralinn.
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Ri'iiL'ral uspt't't of tlif lift' of a given period is niost likc that o{ thv yvr'n»U

initucdmtcly prennlinR ami suci-eedinfî. (.)bvinusly, too, otl cr t'omlitiims

hi'ing njual, tliis intiinucy of ri'lution grows proport ionately fçroattT as wt

approacli the bouiularies froni eiflier sidc. Clearly then. tlie détermination

of this collection of fossils an anOrdovician fauiia.that a.s Silurian,and anotlier

&/i Canibrian, is but a more or less arbitrary âge assignment of species accord-

itig to Personal or recorded knowledfîo and l>elicf regarding tlieir vertical or

tinie range.

But relative s\v. ihirity or dissimilarity of iminediately succeeding fossil

fauniw in not necessarily a true index of tlie time involved, for sîmilarity in

compositioi. n;ay riieaii only tliat botli invadcd tlie continental basins fnmi

the same oeeanie basin; and tlie two niay resetnble each otlier very greatly

even though a long time iiiterval elapsed between them. On the eontrary,

two closcly succeeding or approximately contemporaneous faunas niay be

greatly or whoHy dilïerent wheii tlie second liapi)eiu'd to invade froni another

oceanic liasin in wbieli an altogetlier distinct fauna existcd at the time. Strik-

ing illustrations of this important principle are eited ifi iny récent work. It

is particularly applicable in the présent discussion.

Applying the foregoing principle, \ve may readily sce that, if our concep-

tion of the fauna of a given pcriod is made up cliieflyof organismsthatinvaded

from a différent oceanic l)asin tlian the one wliicli supplied most of tl;e known
faunas of the next preceding period. tlie gênerai aspects of the faunas of the

two periods would be dilVerent. Moreovcr, as tlie rharactoristie aspect of the

sec<»nd pcriod may set in earlier in certain continental basins tiian in others,

it is easily secn that tbc récognition of tlie new period in tlie deposits of the

latter basins would be oI)scured and probably delayed by the local sur\ival

and preiMinderance of the faunal aspect which prevailed, perhaps in the same
basin. during the preceding period. It tlius may happcn, as it has in the

case of formations adjacent to the Ordovician-Silurian boundary in tbe Ohio

and Mississip])! vallcys. that surviving déments in areas favourably situatcd

f()r Mich survivais of tbe faunal aspect commoidy regarded as characteristic

of the «tlder i;eriod hâve been given undue weight. The beds in which thèse

surviving faunal expressions are found bave bei n. tberefore, wrongly elassified

as oldcr tliun contemporaneous defiosits in tlie Eîist and in the far West "^roni

which the descendants of the oldcr fauna wcrc exduded by pl.^.sical barriers.

The latter are;i.s, on the eontrary. being sooner l)rouglit into communication

with the north niiddle Atlantic and the Arctic realms whose life dominated

the faunal aspect of the deposits of the succeeding Silurian period in America,

it is a perfcctty obvious conséquence tbat the fîrst fossiiiferous deposits in

arcas so situatcd as to oceanic communication, niust exliibit a proportionately

stronger Silurian expression tlian couid bave obtaincd in those médian areas

which. at that time, still mamtained communieation with the (lulf of Mexico.

Becausp of this continued communication «ith tlie southern faunal rcalm thr

life of tlie early Silurian seas of the Mississippian. or rathcr the Ohioaii

province, maintained much of the expression that had more generally Uomin-

atod the aspect of the iireccding Ordovician faunas in America.
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nrntal extension». At tlie snnie <ime it nécessitâtes tlie assumption tliut tliese

aouthcm types had put tlien rcaclied tlie Arctic centre of dispersai. So far

as ne knmv, tlicy ncver did join eitlier tlie Ordovieian or tlie Silurian Aretic

faunas. In otlier «ords, tlic granting of tlic faunal corrélation estalilishis my

eontentiiiri tliat. wliile ail of the varions Uielimond deixisits lieliiiiK tu tlie

same epoch, the !>asins in wliich they were laid down differed radieally in thcir

oceanic connections.

The ïSiluiian faunas of Britain and nortliern Europe, likewise most of

the Silurian faunas of North .America, liavinK invaded tlie various contin-

ental basins froni the Aretic and North Atlantic rcalnis, tlie rcason is

clearly apparent why the Silurian afiini.ies of tlie Arctic Kichmimd faunas of

the Kocl<y niountains and nortliern C'anadian provinces are more pniniinently

displayed than in the Oliio Kichmond faunas. In fact the- Vctic Iiichmim<l

faunas, particularly their coralline faciès, hâve lieen almost invarialily iilenti-

tied as Silurian liy reputahle paleontologists. But it is iwt to lie sujiimsod

that thèse Arctic Riclimond. faunas arc much niore distinct froni Ordovieian

faunas tliar are the southern. They are, of course, (|uite distinct from tlie

Ordovieian life of the southern seas, Imt when they are compared with their

Ordovieian predecessors in the Arctic fauna inany simulating features are to

lie noted. The facts in the case are preeisely as wc sliould expect them, niiiiie-

ly, the Ordovieian und early Silurian faciès of the Arctic fauna, the saine

as the corrcsponding faciès of the southern fauna, hâve much in coiiinion.

There is no sharp and thorough lireak lietween eitlier. In botli rcalnih "

observed changes in the faunas are liut variously spaeed stages in a continuons

process of modification; and «lien altogether new types enter the pietures

they do so as migrants from some other faunal realm.

The persistence of "Ordovieian types" in the Arctic fauna till well into

the Silurian period is so clearly displayed in the Anticosti section that

BlLLlNGS and otliers who studicd the beautifully preserved fossils of tliis

island thought it necessary to institute a spécial "Middle Silurian" epoch

in aecounting for 'he mixed faunal assemblages. Jlore rccently Sav.\of.

proposed the term " Alexandrian" for beds in the Mississippi valley in wliich

a similar mixture of Odovician and Silurian types is observabh'. In the

latter case, however, the Ordovieian rcminders consist chicfly of derivatives

of southern late Ordovieian and Kichmond spccies and genera,such asCychcij-

sloides ilUniiisensIc Gaimcrinm splendem, Dalmamila aff. jugosa, Slni-

phomem aff. fdilexta, Zyijospim aff. remrvirostrii, Rhynchundla aff. incn-

hemns, Bijsmmjchia sp., Phrinm aff. corrn(jaUi, Pailoœncha aff. mbreclii.

Khylimya sp., Lyrodesma, sp., Ceralopsin sp., Krausella sp., £'ncri;lu™.-

(southern type), Prmbix aff. iMmninnius, and Lichas cf. breviceps. Bill

there ean lie nu reasonable doulit that in lioth cases thèse "Mid<lle Silu-

rian" rocks are of mi Ulle to lote Medinan âge. Moreover, they an m.

intinmtely eonnected faunally \rith underlying lieds that are unquestionabl;

of lîichmond âge, that no one who considers ail sides of the question 'i:
'

favour drawing tl.e systemic boundary lietween them. Sciiuchkht ami

S.\v.*GE hâve attempteil to do this in Anticosti and southern Illinois, bii'
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which socnis to lie of tlic siinif ugc wlii'thcr fourni m Missouri, (Hiio, nr cust

Tfniu'ssff. lu Auticiwti this fowîtil ia said to liiivr a muRc of 230 îvf\. most,

if uot al), of wliirh sceius (o Iw oldcr thun tlic Atrijim marglmili.t zone in tlie

Ai>piiluf;hiuu valky. In Britain tlii» spcricH occurH in tlic limer Mandovory

autl is alwi n-ptirtcd us Itoiug fourni in tlii- Ordoviciuu. Anoplotfiita htmi-

sffhcrica is ii romnion and widdy distrihutcd fossil in tlic Clinton uf tlu- Appa-

lacliiau riRiou Imt is uuknown therc Imicuth Û\v Clitit' n. In thv Autiidsti

sci'tiou. lucordinfî to Schichkrt and Twknhofix. thi« shcU In'dius in tin-

(iuu HiviT formation and rauRos upward throuKli {'t'A) fcft of Iicd;- ail of

which I lu'lifvr to 1)1' oldcr Ihan ihr Clinton. Siniilar difiVrcwrs in miv of

oi<'urro[u-f in the iutcrior Anic-ican, thr Anticosti. and the British provinces

arc indicatrd hy AlrijiM nticidarift, liilohitis hihhiis, ami Pcntniturus ohhtnjiit.

Ea.-h of tlu'sc tivc l)rachiopods liaw a définit»' corrélation value in the interior

Anicriean Imsins that diffors in a greater or less (lettrée from the ane value of

its ranne iu tlie Antieosti and British sections. ()l)viously, tlicrefore, thcir

first aj)i)earanee in thc north Atlantic provinces lias not tlu- saine siKtiiheancc

as iu thc inlcrior American provinces.

lu Auiiriea thc i)rescuee of a ineristclloid or a spiriferoid shcll. or of an

Atrium iu a fossil fauna is ordinarily rcpanlcd as uneiiuivoeally indicative of

post-Ordovician âges. Tlu' sanie is to bc saiil of ceitaiu corals l'U- Heliolites.

Flmmoporu. and Favoniies} So far as we kiiow this hclicf is fully justitied

by thc facts. But thèse shells and corals sceni to hâve oriKinated iu northcni

watcrs, so that it is ((uite proper to find that their appcarauee in the southeru

faunal realni was dclaycd to later Siluriau âges. Though souie of Tliem

crosscd thc Atlantic to Anticosti liefore thc middle oi the stcoi.d (Albion^

sta^e of tlie Medinan. souie physical barrier preventi-d their uiinratiou intc

tlie southeru realm until near the dose of the >îedinau and. iu most instances,

to tlu middle and late Clinton invasi(ms. Souu- of thèse saine corals au<l

shells, notably Fanmitfs axper and Airtjpn jnaryinaUs, evidcntly lived iu t!ie

Arctic realni already in the Kichmond. beinp foimd in faunas of that âge tliat

niust hâve iuvaded the continent froni that sea as far south as New Mexico.

Whilc thèse IhiuKs originated and lived in the norihern scas and tlieir

dopendencies, other organisnis lived in and were siuiilarly confined to the

southeru scas. Hundrcds of specics are found iu thc Riclmiond dcposits of

thc Cincinnati uplift that are wholly uuknown in thc deposits of Europe and

North America, wliich reccived thc organisnis cntond)f{l in tlietn from tl,<

northorn seas. Amonjï thèse soutlicrn lïichmond fossils arc many pcculiat

types, some of wliich arc to be vicwcd as the introductory stagvs of faniili< -

tiuit later on became very imiiortant. Mentiouinp; only the uiost strikintL

fornis, tlie list would comprise Fcne^klh, the first of it.s famlly; Lepath

cysiihs, the first of the Calhcystida: Cotuptincnnus and Xenucrinus, thefir-!

représentatives of the Batocrhiiida; and McekiKspira, the oldcst of tl

Evliviifh: Exc<'pting FencstcUa, none of the de^;cendauts of thesc' southen

1 if we may rely on published lists of British fogeils, ail of thcse gonem, besidcs ol lu <

that are not seen in America beneath the uppor Mcdina or Clinton (see p. 019), apponmi n

Britain durine ihe lutter part, nf the Ordovinan.
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•uul likrw,».. currU-, Allu.itu' fmnui». Av.mln.K .lH..il-, i' <my U- »M ul

„iuT tli.it tli.' Trmlim-Kil.'ii iHiimclury, tlimmli usuuUy .ri-ogmzulilc In ii

w,.|: ,ii,.rk,..l fauiml lirvak. is .vH lu.t nf th,- tiixiinuinir tm,W ilr-iniNr in a

-vsli.limlir iHiutiilurv. ( >li tl..^ ollivr luiti.l, il ».tv,.» viry wcll ,i, tl..-
1

.vi.linB

|i,i.. lH.t«,rn tmiiiniil ltrnui« ..f twi. «-ri,.» Ilu- M.ili.iwklan a.i.l ( ...nti-

,„„i„„, l!,.,i,l,.», 1I1.T 1.1 W 111. iv,is,iii:>l.:.' il.ml't tliiit tl,,' (>r.l..vlrli.1, of

Hritaiii ilR'liuli'» l'i'il" '•'"rts|HiiiiliiiK tu ciiir ICili'li.

S,™-. iiKUT .lr,.« tl«. inp nf t1„. (Ir.li.vi.ian at tlii' Inp ..f

'I';;

,'.'"

I.nt a» 1 li.ivos.ii.l in ili«m»«i..B liix "Ci.i.innati,- syrtwn lli|.. I.l" Ll;».

tl.is l,„nn.l...v i» u puivly ,...1 l..l..|ii.'al li.f H.at is ....ly "M"'» <\''U;w>U'-

,.,,1,. in Ih/lU.M. Tl.,- ,.,-..p..-al is. tl,..r,.f„n. r,.ji...t,,l "- ""l'™'';" '

:;.

Ii,.,i,U.s, th.. imtl.ral ivlatinns ..f tl„. fti.a. wliiHnT v.i.wnl fn.n, tlir fan....l

„r th.. pl.vsi.-al .si<le. ..ir «itli tl.,. K.l.'n ratl.iT 11..... tl... lr..,.t,„..

rii,. "l-;,l,.i.-Maysvill.' lanm.1 l.r.Mk is fio,uT.My r,..',.«n!/al,l,- «l.i.n-v.T

,l..p,„ils „f l,..tl. «n.nps ..r.. pr..s,.,.t. As a rul,'. l.,.w,.v,.r tl... .M„....l H,ip,.

„„.n.l„.r ,.r tl„. M,.ysvill.. s„KK..sts transit!....- a gra.i.ial <lr,.|,p..,l! ,...t ,.l

upiM.r K,l.... sp,.,-i,.s i,. r..v,..,r .,r ..l.ara.t.Tisti,' Maysv.ll,. sp.......s Hy 11...

,i,n.. ,v,. r..arl. tl... s,.-,„..l ..r K,.ir,..„nnt .ii,..nl.,.r „f tlu' ta.rv.i.w f.,r„.,.ta,„

littl.. r,.n.,.i..s ..f tl„. ,.l.l,r fau.,..s. Tl... sn.,.ll K,l,.n r,..n......t, at l.;..st .s

8,.ar..,-lv n..tic.'..M,. i., tl... ..s,l..l Kairn„„n.t f.i....a ..t ( innn.iat.. U .s .ils,,

v,.rv w,.ak i.. tl... ...arly ,.„rr,.sp„n.li..K l'nL.sUi fau.ia ... N.w \..rk. an.l ....

l..<; s,, in tl.„t .,f th.. ,.<|,.ival....t l.,'.ls ,.f th.. Kairvi..w m 11... .....1.11.- a..<t

„„..tl.,.rn Appalu..l.ia,. r..»!..... .V Br,...t..r „..r...;nta8.. .,f '- ^'7 ''";;;;;;''

......sists „f .,l,vi„..s. tl.„..gl. i.. .n.>sl ....-s sp..,..h,.ally nu..l,h,.,l. ,1,......., a ,t.-

.,f Tr..nt.,n sp,Ti,.s whi,'!. ..r.' .'nlitrly ..nr.'pn's.'i't.'.l " tl"= .nt,'iv,.,....K t.h'n

irn,atiu,.s. How..v..r. .l,.spit.. tla.s.. uppar,.... 1...1. -«v.t

"f'^""^
»,M.d«, the F.«rvi..w (a.tn.. ....n|.ris..s »nfl. a l..,st „f charart.T.st • '..ss, .

1 thcre is rarely ..uns.. f..r -v.... a n..„..,.nfs l..s tat.on ,n „l..,t,f5..,« .
.

A..tual error in d.-t..r,ninati.n. n.irf.t ,.,...,.r .n.ly ... tl.,- «a.th.Tn Appala In...

r,.si,m ami in central TontH.s,,.,. «•l.,.r,. a si,..ilar lani... .s f....n,l ... !., f alli, > ..

ait,. Tr,.nt„n f„r,.,ati.,n, ,h..t is „ft,.n f.„n.,l ,hr,...tly ..... ,t tl.,- La.rv...».

U su.-h c.,s,.s .,( ...urse, tl.e cntact h,.twi.<.n tl.cso sin.ulat.ng lorn.at.o.,-

n.pr,.s™ts an in.portant hiatus «hi.'l. is ,.<'cupio,l in northi.a.stern 'Imm-,,,-

l,vasn.uch.isl,.WIVefot.ali-aroousshal... ,,, „ ,,„Mill.,„"

I„ the Cineinnati seetio., the Fairview is su,-ee<.ded l.y thc McM.lhii.

formation. The latter is even n.ore l.ighly t„ssilifer„ns tl.a.i the f„r,.., .:

iml v..ry f,>w of tl.e speeies are eomn.on to the two formations.
_
In.le.vl. .,..t

of approxin,ately 2,W .spe..i..s fou.ul in the MeMilla..^n<,. over ... .,r poss.hly

20, are indistinguisl.ahle fron. Fairview spee.es. Bes..les. thèse lo U, -V

hold-overs eonsist n.ostly ,.f lu..g-.a,.ginB typ. s son.,, of them- ';"'''

ineline,! to nieety in syst<.n,atie paleontol„„y-boK,nn,ng ,w m h.. Ir .

-^
u„ "ontinuinR ,m into tl.e Médina a..d Clinton. Ev..le,>tly th.. fa.mal 1, .

.k

eue" the Fairvi..w and the MeMillan is n.ore .Lan "snal y eom,.

As we shall see pres.-ntlv. it folh,w,.,i important displace.nents of the str.. i.l

Une a faet tl.at n.n.st a.l.l eonsideral.ly to its significance.

The Maysville-liiehinond faunal hreak ,» sufT.e.ently d.scuss.-.! "
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roiiî-iilfriilili- Iriiiïtli.' Il mciub, tliiTifori-, imiiitTi'Min- td iiilriKluct' this

wi ctiuii with u Ki'i»riili/.i'tl (lihNcrtulinn un tlit- um- of pîij^inil rhd'riu in «tniti-

(ira|>tiii' (nm'liitidu ami tiixoiinmy. Morcnvir, micIi u ilimiihcioii, if it ^lumld

\<v uf rciil M-rvirf, woiilil hikc iif tiinri' r>p'>''<' '>>*' <>><' lli'ii> >" »<>^^ ii\uilu))lt'.

/,»/( (inloriniit, nuit ttntij SihiritiH •lixfihci mtiit.'< oj tfn- ntmn>llii,' . In

vukiriK tn lUttriiiiru- wliuli i)f hi-vituI «cil iiiurki-il lumiidjiricM Îh tlic imwt

imtuntl iihil lit tlif «ariti- lirin- tin- luunt pniclinil «lividinK liric lifhvi-cn tJic

Onlnviciad aiii) SiUirian !«y*trni« in Anu-rica, <iur rlini«<' is liniitt'<l tn tliowe

hilluwiiiK tlii- Trnitdnan»! pnrcdinK lin- ( lintn'i. Tliin litnilation iw l'ufurrcd

l.y tlu' i-iTlainty tlial tlir wlinli- ot tlic Tn iit»pti at IvtiM fullj* hi-m-atli ilif tup

I.))uti'larv nf tl.r dniciviciaii as ri'prr.-cntdl and (irlinrd in Hritain. uliilr it

ip* ciiuully riTtain lliat tlir huM- oi llir t linliHi is yniiiiKiT ihai. tlic hust- i)f thf

l-oMcr l.landnviTy, with uliirli tliv Silurimi, arcurdinn U> I.Ai'wuinn'H

classitivatiuii of Mritifli Talftiz^ic ilrpot-its. ln'Kiii''-

Tho iniporltuit nuiviiiicntï'. wliiili attaini'd thcir riilminatinnu: tlir élus»-

(if Ordovician niariiif f-idininitatinn in tin- arn^fnililc cpiriinliiinital t)ai*inN

uf Anurit-a, hi'Kan larly in ihf -Mohawkian ipoch. Incn-afcd i-livaticn uf

old und loiiK-wvutlurnl landf* alunn tlic Atlantic imrdcr at tlic licKinniiiK nf

thiccpot'li i«indinitcdl'y tlcndMdiiiiciitswliicliarcfoumlintliccaHtcrnnuwt

dcvelopnient uf l.uuvilic mcks in llic Appalacliiun vulley <»f Tennessee.

Tlicsc rcddish and arnillacciniw l.nwvillc dciHwitH cuustitutc tlic typit-al

Days sundutunc nf liay najuntaiii. Ht wivcr. wliilc tlic clcvutiun of Atlantic

lK(nlcr landî* uas (tiiiiiR on, subsidcncc j)rcvailcd in tlic intcrior arcat». 'Mu'

I,ow ville forniatiiin n>iisct|UL'ntly Dvcrluppcd Ilic prcccdintï Ordovician

dcptisits in New York. Ontarit». Wisconriin, und Micsouri, tltc lartlicst cdgc

in wmic jilaccs hcinjï in cuntiu-t with Trc-Canilirian rock.s. In ihc Appala-

chian vallcy a\^i, \>vi\K uf thi» uge locully cxtcnti fartlicr cu*itwanl llian usual

for format iiuis of thc Ohiuun province. Thi' cxtcnt of thc Lowvillr sca i<

!*hnwn in the tirst of tiic ])aU'oKcuKraphic niûpw.

'l'hc Lowvillc stuRc of Rcncral t*ulit*idi-ncc in the southcastcrn ([uartcr

of Nurth Anicricft was fullowcd by aiiotlier stage, clmructcrizcd by abunduni

but (ïcntlc surface v.urpinK und oscillutinK spuw which, on thc whulc, wcrc

lt?ss cxtcnsivc than thc bowvillc. This is rcprcwntcd l)y thc niinicrous tliin

and arcally liniitcd uppcr Black River forniutions.

The next important sta^e of thèse iiioveiiicnts set in with the lietilniiiii^

of the Trcnton fjroup. In the Ai)i)alaeliiaii vaUcy the deposits of thi-s (ïroiic

do not exten<! -^o far east as thuse uf the l.owville, heing hère coniined to thf

niid<lle and western baiids. Tlie outcrops whii-h represent tlic easteni cxtMi!

of the Trcnton nea are aguin red, thus nuggi'sting ch-vation of the Atlaiitn'

border lands siniilar to tliat inferrcd in the preceding l.owviile âge. Tln-f

second, early Trcnton. red deposita are included in the Moccasin liniestiirii'

of the western ranges of the valley. It sliould l)e said, however, that niost if

the deiiosits icferred to tlie Moceusin in the niiddle ranges in northeastt n

Tennessee are of Lowville and probably later Black liivcr âges. To il.o

1 H.n uf lin l'ai.,. ,s>Mh«, Bull. (l.nl. Snr. Aimri.a. Vul. XXll, l-'ll.
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«•«t of tl,|. A|,|,„|„,.|,i„„ v„||,,v (1„. ,,,r|v Tr,.„i„„ , .

tlKT,. k ,„„,,|,. ,.vi,l,,„.,. ,„ .i„„ ,V ,
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«M

vrry llllli' iiuli'iil fr.1111 llio >tiiiul|Hiiiil <>( .liu.tMpliiani. WliiTi- llir lliiu in

(ollimi'il liy InltT K.lvii <li-|K»il>, il l> u|»,ii, ,|if|ii.|ill ti> ilriiw u «liurri liiif

(«•Iwtfii ihcni. Iii fiid, tlirri. .i^.niN t„ \v nu «ui'li liiii' in urin» liki' llic iiiiilille

nnd iicrtliiTli Ar>|iuluc'liiuii \ allcy riKiniiM. wlivr.' th.' Ijliii la jcnolly ilivilii|i.

"' ^•"" " »l"'l -N™ Viirk thc tyriiial Ilicu mwi« to |>ii»«'Kr»iliiiillv

i»'" " v.TlyiiiB Kriiiikforl rliulr. In llir vi.'inily nf (iruiinuili h-
liiiivi'im.iil. .Niurn-d U'Ihith llii' Iwn. m tliiil Iiitc cun-fui .ludy of oiiliT..]».

l'imMi'B ua tu iliMiiiitiiiKli udctiiiile Uni' of l'oiihicl U'tiTOii llii' Kultciii ll'tiiiij

1111(1 KfiiiKiiny tni'niUTH of tlh- Kili'ii.

Thr Kilill-Miiiinittr lirrilk.- 'l'ilr nmluce liitwi'i'Il llll' Muysvllli' Kriill|i

iiikI llii. l':.li.|i i» murly ahvuy» nicri' or li.»« .luirply iii.licalcil hy ji rliiiriKi'

fniiM sliulii iir urKilliic'ciiw »iind«li>ni' In liiiii'Ktniii' i,t i-iilc'arc<>u» aund«lipiii>.

A ncilulilf ixn'ptinii lo llii« ruir Ih miii in irnlrul l'cini»' Ivaniu. ivhiTc «hul,.

ih'piwilii.n U'Kun jit viiriipu» tirriia in tlii' Trciitcdi ur »illi thf Utii'U unil
ninlinufd uh ti, tlii- iliw „f ihc I.ibit lialf ut tlip Muysvilli'. Thi» l'uii-

tin.iily lit aliali' di'|><n.itiiin is U'»! di»playcd in ûif niountuin runui» U'Imin
I,i'Ui«l.m und MiliTl.urK, i'»|».|'iuny Ja.'k» uiid Italil J-iinlc niiiuntain», in wliicii

Ih.' intiTvnl htivirn Ihr liip ut il»' Trrnt.in jiniivliini' and llir l.a.c .if tli,>

OaMi'Un «uniUime nm»i»la wlioliy i.rciiiilly ,if «liuK Thi' ijppcr p.irl ..f

Ihis Kriut nuiio nf ahali>, In «liich I liavc uppliiil tlii- nanii' " lli..-d»vin,.

«hall'," iK'i'uum' it « » In cnnaliluli' an indiviailili' tnrrnaliojuil unil, i»

uanully ari'nac'iiinn and Ki'nerally niarki'd niur du- Uijt hy iliarm'tcri»lic
fn»i.il» n( lli,- upiHT (;/-(/i..Wi,/,„7j/

, „ , znn,., Iv l'ir Appàlailiii.ii vall.y-
In llic «nulli jind in nuirai Ti'niU'Mwc and Kc^nluiky lhi« znni' l"'lonK» al nr
ni'ar llii' Inp nf lln' Fairvii'W iliviainn nf lia' Mayavilli'.

Wlicrf Ihc Iii'i>d»villc .sliali' facirr. nhlaina, thr n»ual l.ri-ak ln'tivccn 11.,

Kdi'n and May»villc i» imlialinKuislial.lc. Ilnni^vir. in Nvw ^nrk and in

tta' vicinity nf Ciia'innuti tlic l.rcak Ik'I«i.mi thi- l«o i» nit, ti di^arly di'Hiud
Vanally it i» nmrkc'd l.y (vidi'lu'c nf inlcrvMiiiiK nlnal and »nlwi'(|nini
ri'tnrii of inarini' «atiT». N'n« and llini i.rn»ional nninnfnrniily is «nnni-al"!
al llii' l'untart, and in niuny laM's lia- aiiBKi'stinn i» cnnlirincd liy nvcrlaii
plii'iuinii'na. ïhal .lia-Hlmpliic jnnvi-nicnl.i did nr ut tlii» tiinr, rnnv.

-

Imiil» thut (arasinnc'd snliaidi'im' and anliniiTKi'nci' nf iiinaidcrahli' ari-.i-

tlial liad Ikcii alinvi' ^n Irvcl duriiiR lia' |iri dinn slave, ia i-»lalili»lii'd <-\

Ihc iPTO'ral nvirlap (,f rarly Mayavilli^ d(|Hi»ils in wpulli-iTnlral Ki'ntnil- ,

tlirnunhnut n>i<ldli' Tvnnissii'. aiul a» a nili' in lia- anutlicrn A|ipalarhi;iii
\alli>y rc'Kinn. In tlasi' arcas lia' Mayavilli' ri^ata ciliaT (o?nni.iniy nr al\v;ii -

on Tmit<ui rniks, lia. Kdin liciiiR ivlii,lly alisciil r,r nnly vcry Incijiy jircw ir

FnrIlaT l'vidirnT nf lartli ninvini.iil- fnlIniMnK tU- cinsc nf lia- K.I11
ataw ia fniilal in »nnllivv.sl|.rn Virginia alal nnriiji aMiTii Ti'niaasii.. In r,c

iniildl.' and «ratcrn valU'y rangi>» in tliir. ana thv »l,n al tains uiiusuii ly

lircat tliickmss. SnciiidinK il «t lind anntlirr n-il fcaniatinn, lia. tliiril J
lia. séries nf rial Ordnvieian de|aisits nf «fiicli llic> lypical Hays sundslnnc' "I

early Blaek Hiver ap- is Ihe first, and lia' npper Mne<nsin li'niestone nr si li.'

— nf early Trentnii aw is the seennd. TIa- lliird nvl fnnnalinn ims h m
lllapped as "Mays sandstnee." I.nl i- n'ally a nnieli ynnniîer format a
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(iHi ri.KK H.

tlic SI rid t<» ti.c KiHixvillc, Prurislmrji, :in(I CliuNm triHiRlis, thc thinl

iH-curs iii thf siuiir trounlis as llu- m'ciiiuI luit is Ix-st (h^vrlupcri in tlu- IVuri.s-

biir« aiul Clintdii tnniKtis. Tn tlii- inirlliwost of tlic AiJpaliir-liiiiii valh'y

tlic successive sens adviinc-rd lUiil rctreatcd nmiiy tiines, liut, sjM'jiking mi

(ïciicral aiul liroiidly. i-uch uilvaiicc fell sliort nf tlic prcccding hinh stime,

and tiic last or McMillaii sta^c vva.-^ mudi tlic sinallcst of tlicni ail. Wlicn
lliis clcscd tlic wiiolc continent cnierjïcd; and tlic next suhnicrjiencc hcgan
a iiew and vcry diHercut >;cries ol' marine oscillations. Tlie varyini; results

of tliese successive iliaslropliii- niovenients, in su far as llieir ctïect on tlie

straiidlinc of tlic Xortli .Xnierican continental seas lias licefi detcrrnined.

arc soniewliat crudi-ly illustrate<l on tlie acconipanyinsï palcoKi*»'.irai>hic

ina|ts.

ÏVic Mai/srilU-'ltlcIiimm'l hrval.-.—Wi- liave scrn liow tlic .McMiilaii slanc
of tlic .Maysvilie >ea was confincd to a Miiali )»arl of tlie Ohioan [irovincc.

I hâve aiso said tiiat. whcn tlic last of ilie .Mc.Miilan .leposits liad hceii laid

down, thc wliolr continent was devalcd alxivc >ea ievel. Tlie siiiall exteut

of Ilie Mc.Miilan >ea is inferrcd froin llie total al-secce, so far as known. of

depositsof tliisauecxcept in tliclliree areas nieiitioned in tlic second pncctliii^

paraurapli. l'ossilily tlicy extcnded orif-inally into arcas wlicre tliey arc now
ahsetit. Miil tlii^ siijïtïcstion iniplies a corrcspondinjt anioiint of prc-Hicli-

niond en)sion, an anionnt >o niiicli K't'itter tlian is indicated l.y the aveniiir

cliaracter of thc snccecdiiiK Hielmiond deposits that it nuist l.c rejcctcd.

liesides. in Ilic area in wliich ihc deposits of Hicliniond ayc arc iiarticularly

clastic in orisin and tliicker llian usual. lliat i> in Pcnnsylvania and New
York wlierc tlie Juniata and Qucenston sliales and suidstoiies arc so wtil

dcvelopc<l. tliey arc underlaln hy tlic Oswcjîo sandstonc. And tlic (swcfjo
.-aïKlstonc. wc liavc seen, can not he oldi-r tlian (lie McMiilan. Oltviously

tlieiK tlie detrital niaterial of tlic Juniafa-Qncenston nnist liavc hccn dcrived,

niaiuly if not cnlirely, froni ollier arcas ibaii tliose wliicli had previon>l>

reccived dciKisitsof McMiilan âge. Fiiially, it is to Itc notcd tliat cverywhen
tlie hase of tlic undcrlyJnff formation- wlietlicr of lilaek lîiver or latot

ÎNIaysville anc— almost invariahly sujîn<'sts nicre snitaerial surface dccoinpo>i-

tion. Xo indication of hi^h relief, uitli steep Aupt-^ and consc(picnt acii\i

érosion, lias so far l)ccn ohscrvcd. Thc nearcst approach to such condjlion.

ÎB seon in thc bluff on Setiuatehle river a sketch of whicli, takcn fmt'i

photoffraplis. is rcprodneed in Hr. 1, As a îï*'ii»'nil proposition. I cori-

tend that érosion agencies contrihiitcd in only a vcry srnall deprce to tir

surficial déformation of ncyativc arcas of carly and niiddle Palcozoie land .

Xunicrotis <lata supportin^ tins vic'w arc nicntioncd in a discussion of \\ r

suhject in my Iievi--<ion of tla- PaU-nzoic Si/stcms (sce cspccially |)p. 304 :U\ .

vVlthoujïli the amount of érosion »vas almost iicnliKil)lc in thc negati f

area.s that conunonly reccived marine dci)osits durintr the Paleozoic, it sw^ >•>

ncverthclcss a fact that the intcrval licBinui ' with the close of the Mays\ île

and extending into the Mcdinan and carly Xiagaran epochs was marked >

land élévation and conséquent denudution of more than ordinary impi f-

ancc. Evidence of tliis is seen in the grcat masses <.' clastic materiul wl li
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64S K. (1, I-LHUH.

I mil rciiiirult'il dl' tlic fîicl tliat tlic Sffjvmtchie fonnation. *'\e rcprt'spntativi*

(if tlic Richinnml in tin- sciuthern ApiJulîH-hian rcRion. is II'.l' last nf ttic scrk's.

(nmi)aring tlic lurîitioii of its cusltTu liorder w,,li tliat of the older nicnihers

of tlic scrit-s— tlif Fiiirvii \v. lati' Moccawin, uml tlic typical Bays

—

wv observe

ihat it folldws tlic nilc by lyiiig farllicr to tlic wcst than its prcdcccssors in

tlic scrics. Xatiicly. tlic castcru border of tlic Sc(|uutc-hic usually is ronfiiicd

tu thc Clinton trougli. It is not only au intcrcsting but also a liiglily signifi-

cant fact tliat tlic uppcr Mcdinu (Hockwood) of 'J'cnncsscc is siniilar)

contiiicd to tlic C'iiutiin and inorc westcni trouKlis. Tlic iinfossilifcnni-.

Clincli sandstonc, on tlic rontrarj', bas its licst dcvclopmciit in tlic western

lialf of tlie Kiinxviilc trougli. The progressivcly western tnovcnient of the

easteni niargin of thèse red formations is proliably in obcdicnec to tlie hypo-

ilietical law of "inland migration of bclt of active folding." suggesfi'd and
tliscusseil in thc lifvi'ndii tif thv Pitlttizoic Si/slenis. pages 4;i4-44().

Tliat tlie highest part of tlie Atlantic borderland (Appalacliia), frotii l'rc-

Canilirian time on to thc close of thc Maysville eixicli. was generaliy in ilie

south. pcrliai)s particularly in North (.'arolina, is elearly indicated liy tlie

grcat thickjiess of thc pre-Siiurian deposits in cast Tennessee (îeorgia. and
Alabama. Most of thcsc deiwsits are strictly of detrital origin; and tlicir

aggregate vohniie (approximately 2ô.()0() feet) is far in cxocss of thc total

attained b.\ thc prc-Silurlan deiHJsits in Pennsylvania. (ircater altitude for

soutlicrn Apjialadiia is also indicated by the more frer|ucnt occurrence iif

rcd foiinations in thc southeni l-^iijalcozoic section. In Pcniisylvjmia \vc

Iiave oïdy une during tliis era— tlie middle Canibrian Waynesl)(in> formation.'

In Tcmiessec. liowcvcr. there are at least ûvc, one in the middle Cambriaii

and four (Tellico. Jiays!, uppcr IVIoccasin aiid "Fairvicw") in tlic Ordovictau.

( 'omiiaring thc distribution of thc four Ordovician red formations it ajjpears

tliat the .Southern t<Tniinus of cacli is farthcr north than thc one imniediatcly

prcoeding. In view of thc last fuct. it is thought probable tliat the iKiint of

greatcst altitude advanccd northward continuously or periodieally during

thc Ordovician. At thc close of tlic Maysvilh- it niu.st havc passed intu

Southern Virginia.

With the beginning of thc Mcdinaii th'.- balance had been turncd. Kroni

then on to tlie close of thc Devonian thc highcst lands of Appalacliia wcrc

iti its northcrn part- proliably in southcustcrn Pennsylvania.^ Bcginninir

with the Juniuta and continuing witli thc Tuscarom and ("linch. then tin

( linton. the ( ayugan, tlie Heldcrbergiau. and finally thc Xeodevoniau forma-

tions, the area containing the greatcst tliickness of the several formation-

lies somewbcre betwecn northcrn Pcnnsylvania and southwcsteni Mrgini;i

Thc Juniata attains its greatcst developnicnt in central Pcnnsylvania an^i

thins southwestwardly. Ncaring the border of Tennessee it seems to pa^•

' Tliin baiids nf rinl sédiment loi-ally prcHciit iii ihc OswrRo arc not Iakcii in iiccunii

ciHiiiiiE, iif thcy du, ji( du' clufic tif thi' cni.

-Thv expressions, "highcst, lands" and "nrcatcst altitude" should porhaps !
modified, becausp thpy refer to the areaa whieh supplied the (çrcatest amount of eroi^ir

pnwhirtp; nnd thoso, as is readily conceivable, wcrc not neoeuwarily thc hi^cheint parts
thc liind.
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650 (). ILKHK.

iiiiil (iu('l)C('. WIiftliiT tlii'M' carly Hirlnmni»! ilivisimis are rcpn'sriiicd îiiso

in the Mipposi-dly iiiniin:iriiH' .hmiala of IVinisylvaiiiti and tlic (im-i'iistiiii

of New V(irk cim not hc ilcrKicil ni présent.

In west Tennessee tlie Anilit-ini is sui'i'eeded liy the Kemvale fornmtiun.

The I-'rnivule (inituin> a hir^e and very ehartieteristic fuunii l>y whicli it nmy

Ite reeojEiiized at nm-e. AltliouKli a thin zune—scldoni exr-eeding 2'i feet in

tliickness— the Fernvale >eenis tu lu- very widely distriluited. It dues ncit

oecur in either the ( iueinnati ur the Appalarliian renions. Init is ucll developed

in northcni lUinols, southeastern Missuiiri. northeru Arkansa.s. and simth-

central Oklahonia. There is sunie reason t(i lieheve that the saine zone is

represented on tlie east side of thi' Hoeky niountains in Colorado and aiso in

ui'stern Texas and Xew Mi'xieo, hut the niost diaKni)stie of the Fernvale

fdssils— the hryozoa— are absent in thèse weste.n loealities: and \\e cnn

not yet say «hether their al)senre is duc- to tailiire of transport inii eurr.'nts

or to dilTerence in aiie of deposits. Wliether tlie lutter (lecurn iiec- are

strietly eorrelatalile witli tiie Fernvah' of '1 ennessee or not. enuiiEli is

eertainly estahiished rey;ardmg the Reop:rai)liie di.stril)uti<)n of tins zone to

show tliat the early Itichmond .suluneryence extended over Rreat areas that

Jiad [«"en alnive sea levol tliroufïli the wliole of tlu- precedin^ï ('îneinnatian

e|M.ch and ail or at least the greater part of thi' Mohawkian.

Olher Hiehniond deposits. niost of theni douhtless of later Hiehinond

âges. Imt soine of theni j)erhap> t|ilite as oid as the Fernvale. hâve heen idenîi-

fied in we.stern Texas. Xew Mexieo, Xivada, Itali, Idaho. Wyoniintî and

Manitolia, and in other areas to the nortli a.s far as Seward Peninsula. Alaska,

and lîafîildand. It seeins liiuhly iinprol)al)le that the full extent of this

extraordinary <listril)Ution of Kh-hniond ch'posits was in elfect at any parliru-

lar tinie. Xeverthelrss it is as eerlain a< stratigraphie identlHcation ean

he. that hy far the greater i)art of the hniad ar<'a indicated hy the nanied

loealities was aetually rovered at eertain tinies hy a eontinuous epicimtinental

sea that invaded froni the nortli.

In niany of thesi- areas. partieularly tluise hetwec^n New Mexieo on the

soutli and Ahiska on the norih. the Hiehniond l.eds are sueeeeded hy later

Siluriaa deposits. Whether any of thèse are really younger than late Médina

«•an not he deeiilcd at this time. Still, it i.s to he said that tlie frequi'nl

presenee («f l^eniaimrus suggests sul»nier(ïei\ee as late at least as early

Niagaran. Whether Xiagaran or not. tliey are eertainlv Silurian. This

fre(iiient association of Hiehniond aiul later Silurian deposits in western and

northern North America, tlierefore, heljis niaterially in provins the etaiiii

- priniarily hase<l on conditions found in southeastern America—that the

distrilmtion of the Hiehniond in Xorth America eonforms essentially witi.

that of the Silurian and not at ail with that of the inhidle and late Ordovieian

fonnations.

liesidcs the ahove outlined liroader dia^trophic inovement.s wliieh eausen

such great changes in the gênerai distribution of the late Ordovieian and earl\

Silurian seas, considérable local foiding and warping of land areas occurre-

at or won after the close of the Maysville. Those warpings are particularl'
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pliin, (inly imt h> fxtcn^ivi\ ta* that uf tlic Hk-Iiiih ml furiiiiitioiiH. Hotli arc

^'iniulatitin piirts df ii (iisp4iisati(m thut is radii-allyditTcrnil fnun tlit' prcccdiiiK

Orciovician plan. In tlic lomirr the Alliiun ilifïcrs fruin tlu- Hiclmunid jii«f

alKPUt us tlu- Maysvilk' diliVrs froni thc Kdcn, or tlic Ldwvillc fnmi thv i]p|i4T

Black Hiver, ut thc McMillan froni tlic Fairvicw in tlic Onlnvician. In
cacli instaure tlic twii parts an> scparatcd hy sca-withdrawal anil ii c-urrcs-

pdndliifi; liiutu» thut WHs followcd l»y anothcr iiivasicm wliidi difTr'red diicfly

in tliat il Icll sliort of tlic tirst,

TIic hrcak hctwccn thc Mcdina and tlic Clinton is rompuratilc in kind
iuid raiik tci tliat scpuratinR thc Trcntcm fmiu thc Edcn. Indccd, tiiany

siinidatinn fcaturcs might 1m' citcd, but it is st-arccly ncr<>sary tu dn so. In

vicH- of tlic alrcady typically Silurian expression of tlic late Mcilina (Hrass-

ficld) fauna it is inconccivabic that itny i)alcontolo(îist would consent to

pkieiuK the Ordovician-Silurian boundary at thc top of thc Mcdina. Api)ar-

cntly. tlieii, \vc havc no choicc but to draw it at sdnic lower break.

niK l'Hui'K.H IfiillIZON F<ilt IHK lunovn iA\-sii.rniAN itoi

.XMKItIt'A.

NDAJiV [N \( Iflil

Tlie reasons, pliysicid aiid iaunal. \v)>y the liielutmiid-.Vlbion bnak is uii-

Miitable havc l)ecn fîi\en: and no less vaiid objections havi' necessitaled

thc rcji'ction of the Trciiton-Eden. llie Edcn-Muysvillc, ami thc Eairvicw-

McMillan breaks. Only thc Maysvilk'-Uicliniond break haw thc diastropliie

(ILalitics to fit thc rc<)uirenicnts. Tliis conclut^ion beinn in entirc harniony
with thc requit of thc faunal coniparisons, 1 propose to recognize tlic

break betwec ï thc Maysvilk' and thc liieluviond, and l)ctvveen tl.eir

corrclates. as niarkinjï tlie boundary bctwecn the Ordovieian and Siluriat.

system.s in America.

Thi.s proixwal is inadc iill tlic more confidentlybecausc I bclicvc it accords
( >septially witli the philosphieal views of 1)a\a. D.v.na was mit a paleontold-

«ist. but he had an excellent grasp of tlnr physical and systeinatic sides of

net)logj-. His judgment sccms to havc bcen cspecially sound with respect

lo thc charactcr and importam-c of the diastrdi)hic movcments at thc dose
of the Ordovieian. A.s is wdl known. lie crcthts thc "birth of thc ïaconic
Mountains/' or as lie somctinies calls it, "tic Tacoiiic révolution," to this

time. Indccd, hc wa.s so ftrcatly iniprcssed with thc taxonomic importance
of the facts l)rouglit ont by [tcrsonal studies in castc-n America that he
separated the Paleozoic into two jtr-. at divisions—Eopaleozoic and Xcopalco-
zoic—at tliis point.

Of course I)a\A did not uiderstand the truc relations of tlic Oswejïn.

Mcdina, and Oneida sandstones to tlie higlily fossilifcrous Ordovieian and
Silurian formations whicli outcrop on thc flanks of the Cincinnati don».
Thc former, exccpting pardonable crrors respecting thc .stratijîraphic relations

of thc (Jneida to thc other two sandstones, wcre, in the main, propcrly classi-

ficd according to diastropliie criteria. Thc lattcr, however, werc misinter-

preted because of the two very Rcnerally prcvailin^ inisconceptions rcgardinn
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(iâl K. n. l |,Hini.

tiiiir Mil rlir Piii-itir sidc nf tlir <nritiiirrit is iinkmmii. On tlif Atluiu:-- >i(lf.

Iiimcvrr. tiir l.rnacli'r fcmun-s c.f tlir ncml srcrii ciisiiy ilctiTiiiirmljl.'. Ilirc

(i<-Kr;uliitiM[i uf tlic iii-wly clrvatcil rimrKiiml IuikIs Mip|>li''<l firsl <»f iill thr
wrll-nxidizr.i. iiuif^tly ri'd. fii»-«:niiin'f| i-lastiis whicli iriitkc np tlir mufint-iital

aii.l riiîiriiH- <lc[>nsits iif Kiclitiiiiml am- iii thr Ai»palac-liiuii ami AII.'KlK.ny

ri'iîifms. Hrvivc'd arciitiiiilatuitt tif stress (lurîiift lliis awr was a^aiit n'IJcvril

l'V liirtluT clrvaticm nf i|,|. riiarniiial laiuls, rspccially " Ap|mlai-liia." the
acrrs>ili|y n-mnli'il tlrpositinmil pHiiluct uf tliis rpiickcuiiiir (iC .nisiniiiil

prnrcssc's iM'iui; llic Inslicr ami n-hilivrly irscr >ili('f(nis rimterial inakiiiu

Ihf Tusrarora and otlirr -aridst(UM's ni' llir iipiKT Mcdiria. ('(aiiplrtf n-
diK-tion <tf thf liifElilaiids nf Aiipalacliia wliicli cntitrihiitcd tn tla- filliiijt ni"

thc AiipaJacliiaii tnmnlis ivid.ntly rciiuin-d a jniiu liinc. niativc activity

nf «TnMinmil jmicrssrs ln-iuv; lliailitailicd tn mnr tlic c-lnse nf tjic ( liiitnii

wiifii clcar watcrs aie Inraliy itidicatfd liv Jitru'stnric dcpnsits. |*i'(i.')ilajia-

tinii pmltal'ly was uni aci- plislii'd l.rfnn' f lie cinsinK stages of tlir Cayujfaii
(pniii, thc Appaiai-liiim dciMtsits nf tliat anc hciiiK l'iiirly purr limcslniir.

l'Al.Kf] SllIHKS AM) MAl'S.

Tlic priliiary hasi^ nf palrciKcnurapIiic niaps lies iu tlic wtiidy nf fn->il

faiinas and flnra-*. Tlic featurc itf tliis study thaï is iiii|)nrtaiit iiryniid aiiy

ntluT iu shapinK nur rnru-jiisinii is tliat wliich rrlati's tn tlir distriltiitimi uf

partinilar kirids of nrjçanisnis with spécial rcfcrem-r ih tn tln' anid disiii-

Imtinn nf nTtjiin spccics nr varictics or, ix-tter still. assnciutions nf siarics

of laiid atid water nrRanlsms; and (2) tn tlic dctcrniinatinn of tlie location

nf centres or realnis or nrijçin and dis)M'rsul nf marine lifc and tlie varyind
relatiniis of tlicsc centres tn eacli ntlier and. ninre especially. to tltc lifc ni the

epienntincntal liasins uliich at tinies were filjcd liy nverdnw frnni tlic iiiure

pennancnt oceanic hasins. The latter nécessitâtes investigatinns lendiiiK

Ut shnw the dcvelopnient of indiKcnnns life types in tl»> severul realnis and
the variation in each due tn oecasional nr Innu-eoiitinued facilitatinn nf tni-

(îratioii lietweeii the ri-alnis Uy the subnicr^ence or removal of barriers and
conse(|ueiit nindificatinns in direction and extent nf marine currents.

In the further devi-lnpna'nt nf paienneographie stndies. referrinn particu-

larly tn the dciiriiitatinn of land and water area.s. ntlu-r criteria and j)rinciplcs

tlian thnse strictiy pcrtaiiiitiK to the orRanic metlmds conie intn play. 'l.u'se

nther methods are Kased on [iJicnntnena fallinK undcr the ncneral desijKnatinii

of diastrnphjstn. Mnst of theni are (•onse(iu(nt, nr in soine way related, In

the now alniost universally accepted principh' of the essential perniaiiency

nf earth features, such as relative depressiuiis and clevatinns nn the surface

nf the lithnsnliere. The «encrai iiennanency nf thèse depressiiais and élé-

vations is infcrred froni *h' relative fre()uency of phenonienu iiidicalint;

htratinraphic overlap in areas adjacent to nutcrn)>s nf early rale(t/nic amt

"re-Cainhrian rocks, and the invariahly K^fnter time vahus nf the -Irali

Kraphir hiatusc's in snc-h areas as compared with those lireaks found in are;i

in whieh larj-e aecuniulatinns of Xeopalenznie and later rleposits are jir-

«tt^.
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MAP I.
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»e.. eorre»pond,ng depo»,!, ,n the Appahiihian valley meludod lo tlu- non], i„ the Cha,,,-bmburg l,me,t„n,.. t„ the ,„uth in the Chiekamaugn limestone; upper pa t " f Ihc^Iz 1lme,tone m Arkan»,«; Ha„i„ lime.tone in Mi^uri; main part of the IMatleville imMone m the uppcr Mississippi valley.
mi i lau, viiu nini

Min„™;?,'^«°» '^'""'i °M^ t'i^"" '•"'"^'"i •i'h the Deeorah shale of lowa an.'Minnesota: Baffin Land Lake Nipissing and olher localilie» in Hritish America VVi,.eon,i„, MiehlRan, and Oklahoma. Al.« thin h,^« in eastem Missouri. northM-eS T .„„,

.

miXrl^T ' """'-""'"'' ^'™ *'"". i^'-'i"' -ith Triton oÎbÏ;;,

3. LimesloncB in southwestern Tennessee, northern Arkansas Oklahoma d

Tr .'.ùredTh^th: Ki':' ''°'"J°;'°
"""" r "' "™™' l™™>°""), a„IîTl„'n.an'corruatod with the Kimmswick hmestone of easlern Missouri and Southern Illinois.
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662 E. O. ULRICH.

4. Based on the occurrences of black shale in thc Ottawa and St. Lawrence vallcys
containing Orthograptus quadrimucronatus and otlicr fossils of the Ogygitex canaïknsh
fauna, typicftUy developed in thc Collingwood shale of southern Ontario.

5. Baacd on the distribution of black or «ray Mhalca thought to be eoalinuoua with
the l Iica Hhale of New York. In tlie Appalachian rcRion this horizon ia inciuded in thf
MarlinsburK and Ueedaville elmles. It extenda weslward to Cincinnati, where it is known
as the Fulton (sbale.

9. Based on occurrences of calcareons shales containing the Dektnjella ulrichî fauna;
foiiiid m southern Ontario (inciuded in Lorraine or Hudson «haie), New York (Frank-
fort shale), Pennsylvania and Virginia (niîddle parts of Mart insburg and lleedsviUe nhales)
southern Virginia and ea«t Tennessee ifcxicn or "Scvifr" .shale), north-eentral Ken
tucky. Ohio and Indmna (Eronomy. Siiutligatc and McMicken meiubers of the Edcn
(inaie).
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MAP V,

11. Bafeil oïl iho known and infi'rri'd dialrihiitkm of fosHiliferoiis and unfosMiliferoiis

bcda forreliitiHi in purt or whole with ihp McMillan fonniition ut Cincinnati. A roprc-

Bents tht> probable path and westward extent of tho transiircssion of the oarly Oswcjto

Ischyrodorila unionidis fauna from New York and Québec; b repirspnts the partly hiddcii

path of tbe McMillan Gulf fauna», thcee, as well tas tlie dcposïts .>f this ajte and 8ea boinp

now aceessibk- only in the noar vicinity of the boundary angle ln'tween Oliio, Indiana.

and Kontucky and lorally îii nortliwfstcrn-cent rai TenncuHce; c, togethcr with a, reprr-

wntwthrdistribiitionof tiie()ww«'(iottandwtonefarir«in New York, adjacent part» of Ontario,

and in central Pennsylvania {"Oncida," Oswejco and Bald Eaf^lc Handstone of literaturei

li represcnt!- Ilie known dii-lribiilion în New York (banal Ohworo sandutone) and Qviebt"

("Hudmin" or Lorraine whale) and the infernd path of invasion of the middle Atlanii

facieu of t hia a)£e.
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MAP M.
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"
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doubttuUy, m ,h, Maquolieta .haie ot lowa. Minnemla. Wiaeonsin and lllinoi».
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MAP vu.

14. Bascd on tiie dislribution of faunas (particularly Airypa marffinatis) characterij!-
iriK th*> C'.irardeau limestone and the Edgewood formation (" Alcxandrian " of Savage)
<if MisMouri and Illinoi«. The Arkanww-Tcxos extension is baàed on thr* présence of rarly
Silurian graptolitea in tlie Blayloek sandstone of the Ouachita ((eosyncline.

15. Based on known distribution of the CUnch and Tuscarora aandstones in tlif

.\ppalaehian \'allfy, Thew> sandstones niuy represent beaches forined at time repre-
f*enlod in pattern 10.

16. liased on diHtribution of the wuppoaedly middle Atlantic upper Médina pelccypod
faiina ffiimd in the Albion «andstonc in New York, the "Cataract" formation at Hamiltmi
iiiid elaewhen' in Ontario, and In ihe Whiteoak Mountain sandstone of pa»t Tennea.-*»-*'

Ncrili Atlantif fauna.-» an- indicated in St. Lawrence hay.
17. Based on various far western exposures of dolomite containing a peculiar varict>

of PtHtamerua oblongvs. Thèse an- rorrelated with the Fusaelman dolomite of westeri
Texan, and niay be either hite Me^iina or Clinton in âge. Also includes areas in Idah
coiitaininn mirly Silurian graptitlite wlales.
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MAP VIII.
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I)IS( ISSKC; SI • I.KS ( AHACI'KUlSTKirKS l'IlVSI-

giKS DKS Mi;H> l'AI.RO/OIQrKS KT I.KS l'AUTK T-
LAKIlRs DK |,KI H KAINK ( <>' HDKKKfiS AI
l'<!i\T DK VIK DK I.A IMHITKK DI UKTOIH

DKS MKHS DANS I.F.TAUIJSSKMKNT DKS
SVSïRMKS (iK()I.O(iIQrKS.

H. S. WILLIAMS iItIiiii'hi, nrirriniitullii' pitiMTH iirt-M-iih-tl hy I'n»fi'w<iir Sim rut; ht
imd l>r. liiiKii. nillt-*] iillriui.tii ii> (W iliHinilly (rf nT<i|ti)uiii|c' lh<' Iklil rvid ii<-i- U>r

iltiiorni|>lii-rii uni] ihi- ihviu>i»ii <>f wn-, The Hnul drlrtiiiiiiiitHni i.f tlit- .iiciirn-miH
M'cint'd tu n-ft wilh Ihi' pitlntiiitoliiKifir.

Ili' iitw» [Hiiiiiiil oui tlmt |)alirf)Kt-<>Krit|itii(' iimp«, m ortiiT to t>c o( vulur, iiiiiNt rf|in-
wiit Hiiiglr |ii,tiii'w, fur it «iiulil 1m> iiicorri'it to rrpn'wiit on lln' suni ' Dia|) |Mjrlioii« (if »
wii iliiir w«Ti' iii»t r<.nt<'iu|Mimnt'oiiM, l'alu'itiitcilinwiK, hh Dr ('i,AHKt; hiut n'rimrk»ii.
(i)iiiiil (lifliL-iilly in ')< iiTiiiiiiitifi rhr itlrnlity l'f M|>iriit<, and ttit- tue of fuiwilii fur miikiiiK
CMtiiimtr^ ut tiinc wjtx rcrulfniJ di(lii-ult hy llu- fuel llml •oiiw ut""'!""" '»"' vi-ry iMTMiHltnl.

Il(< n'Kunlttl |)uliMiKiH)Krii|iliy im IIii' |HMl-iiii|iri'PMi«inlit or ciibiNl pliiiM' (if |ti>i)l<i|iy. in

uliirli M'ir-4'X|iri-»hi<in if. ont' of tlic diotiniHitic r«-iitun-r<; it ipenit-d likily thaï ilii» hk-iIkmI
wtiuld ff»il to obluin uniformity »- il \ml f:ii!i-<l in tho ciwe of lÉii-w- Iwo p'ntli'iiiin.

G. R. WIELAND <Ni>w llu^ni: Ihuinii liatcni-d to ail tlif diTiiMnion» ol' iIm' duy
wilh un l'xlri'nif inlt-n-Kl, I woulti «Up tikr to udd ii Wunl of Diucli \hv buhm- ti'iior ux thitt

iif l'rofcwMir Williams. TIûk îh iiuitgcNitHl by niy stiidii'i of ihi- iiluni» (olJi'<'tiil in tht-

Stnti' i)f Oiixura, Mfxii-o. wliU'h, I bflii'vr, n-pn-M'iitii the ooly fiiirly rxirndttl l.iiiwii'

floru thuft fur iK-«critM'd froni tlit- w.-«ti-rn lwniii«plnTi- Aa yoii may n-mliiy mt\ ihi-

n-HiiltM, if dfâniip. niUHt havi' un iniiiortHni tx-Krinii in tlio hypolhfiii- liH'ution nf Cond-
wtmalund in lltuwir lime; but it i^ viry ditticull tu drtrrmine titp xiHricH aiiuralcly In
gt-nerui it woiiUI «-ont ihat ri'wniljliinrca to llif Eiiro|n-ttn and Indiun flora arp nm «harp
enoufth lo indiralc u (Joiidwanaland cunm-ction at th»- tinic thcM- pluntH livcd \\> nin-
not yct \k' nun- of ihiu but il îh tli-ar that uccurato dttiTniinntion of TaïuiaN iuhI flori-n caii-

not b«' coiMidiTtil any the letw iirii>ortant or of any Ittw tanKiblf valu»-.

E. O. ULRICH l\Vm.hinKtiitii, nplyinn to l'nit.'WMir 11. S. William^., nniurki-d that
the riTotEuilioii of Hild cvidilut' iiidniitiiiK diiintrophic inuvcim'litB ikiid ciHiwtpH'iil dis-

plamni'ntf of the Nlrandlini- \n n<it diltiruli for thuw wlio hâve iitadc a ^|H(iiil «tudy of

tlic plirtioiiicna and Iriirncd to uw thf iTitcriu, TliouRh th»'»i' critiTi» an' ImiiIi faunid and
phyxind, "the liiiid ilHcrniinalion of the occurn'iir»'» " of m'ii n-li>-]it or wu invasion i-cr-

laitdy nniHl tm, 'rciit wilh thi- palcontolottint." The fiMtiltt nivt- the l'Itit- t»y "umtrî.tinii thf
hialUK and id») il>« iip|)ro\iiiiat(- tinic value, hnl thr phy^iral <'vid<-nci> t^xi» tlii- cxaii
|)OMili(<ii, Nhowi ilH i-harac'trT, and often inniiilK us to intrr itn caitM'. In short, it r<-st-

with thf strallKrii|>h<'r who, to bi- Horthy of thi- luuni', itiu.->l knort forMilH, itrid i -ixiiiillv

Ihfir distribution, m wt-ll i\n th<> phy^iral ait|M-<'tM of KtntiiHid riH-kH.

An to thr diUifuhifH cxiiprirnri'd by palitmtoloKistn in dclcritiininii tlir iflciility ni

M|M'cii'(t anil ttlwi the fact that «onii- s|MricM arc vrry iM-rsiHtml, inattrrK nfcrrid in by boili

Dr. Clakkk nitd Pntfi-nw)r William», llu-sc nmy indct-d \m- im-uiicrablr lo sorin' pulVonlo-
logints; tuid if wr wcrv to l'ouccdc FrofcHNor \Villiam.s' i'(mtrntion tlmt ihi- final ihinmiiMi
lion of dicpliiccnicntM »î Iht- «trandiim- ronti* wilh thi- pulfontolonist. lulniiiutioii uf tin-
vital difficultif» wouki («tablish the iK-rfrct logic of hix Ix'lîcf thut iruc pidrow-ottruptii-

ma|»M uro an iiii|M»nibl<' ncconipli^^limcnt . But this |x>sHinii!<l i<- vi('W|K»int it.sHiiini-H iniom
(M'ii'iu'i' in boib th<- nmii uiid hin tools.

Conliniiiim, hi'Btatid that it in iin-ci-scly tlic laiicr (iitficuIlicH mcntioix-d by ihc criiii

that op<'rittid ftboveall othrr n'asonsin iimvincinK tiiniof thf rorfNBÎty of findîng sonit' moi
cxapt nwtliod of tixinu «'Vcnln in Kt"l<'(£^fid hislory than the luit («Him'ly déterminai i\

rcMult» of faunal romparinon. Thin ht' di-clund liaiï l«'fn found in tl»- crileria of diiwtri
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Contributions dlTenes ; Explorations recentra.

1. H. Kkidkl. Vber dns Alter, die Verhreitnny itnd die gegenseitigfn

Bvziehiingen der veruchiedenen tekUmifchen Strukturen in den nrgen-

tini^chen Anden (page 671). OiHCussion.

2. 0. A. F. MoLENGRAAFF, Foîded mountain chainit, ovfrlhruxt sheetu and

bhckfauUed mmtntaim in the Eiift ludion archipelagn (page 689).

Discussion.

a. I,. K. Gentil, La géologie du Maroc (page H%i). Disc-ussion.

4. (>. HoLTEDAHL, On the Old Red SandNtone xenex nf northwestn-n

Spitzher^en (page 707).

5. Railey WiLLis, The forty-Jirfit itarottel survey of Argenlina {pagi'713).

6. Bailky WiLLis, Physitiyraphy of the CordUhra de ion Andes brttreen

(atitudet^ 39° nnd -i4' -whM (page 7;î;i).

7. H. Keidel, Vber den Anteil der quartHren KUnumchwnnkiingen und

der (kntaUfing der Oherfldche de» (iebirgen im Trockengebiet der

mittleren und nôrdlichen argent init<chen Anden (page 757).

8. Discussion svir l'érosion <lans les cordillères argentines (page 769).
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CBER DAS ALTER, DIE VEHBREITUNG UVn nivGEGENSEITIGEX BEZIEHIXGE.N dÉr vfK«CHIEDENEX TEKTOXISCHEV STRrKTUUEX IX DEX ARGEXTIXISCHEX
GEHIRGEX.
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Auf u'ORBKiSYs Kartc von Sudainerika auM dciii Jahrc 1842.' cr-

wlH'ini'ii sii> aïs (llicHcr alt(>r (lfl)irgssyst)'nH'. cicn-n Strciclicn von dt-ni dcr

HauptandcnziiKc l)('in('rkl)ar ahwciclit. Stelz.ver. der durcfi seine grosse

Arlieit^ sehr viel zur Kenntnis der K*'<>l"J£i!^flien Verhaltnisso von Argentinien

heigetragcn hat. vernaeliliissint den (lel>irKst)uu. ganz ini (iegensatz zu der

Cîrumilichkeit seJner stratigrapliiselic-n Hetraelitungcn; nian kann jedorli

seiner Darstellung entnehnien, dans er aile Erheimnpen in Argentinien zu

deni jungcn St^iruiiK-sneliiet der Anden n-ehnct. Aucli dit' entferntesten

fieliirgszuKe. «lie von Huenos Aires, liait er fiir wiederauftauelietidc Stiieke

der panipinen Sierren iti ileni niittlcrcn Tcile de? Latidts. Diest- Meitumi;

hat iiii wesentliehcn aueh SiEss vertretcn^ und sic scliarfer nefasst. indeni

rr .-iaRte, dass es Asti- der Anden seien. die in \'irRation vim den Haupts-

tanune nac-h Sudost(>n ahzweigen. Noch in dein letzten Han<Ie seines

Werkes Pas AiitlHz ilcr Enlv fasst er aile die Slrukturteile. die wîr hier ini

Aujîe liahen. unter dern Begriff des andinen Baues. als einer Einheit holierer

Ordnung, zusaniiTien. Auf seiner Weltkarto der grossen tektonischen ( lel)i<'t('

wird der andine IViu gcgen den siidiichsten Teil' des Kontiiientes raseii

lireiter; seine ncinlliehe (Irenze lauft auf der recliten Seite der Mlindung
«les I,a-Plata lieinahe senkrecht auf die Kiiste dos Atlantik aus. Icli will

alter gleieh hier lienierkcn. dass aile Heoliaehter, die die Si<'rren von Buenos

Aires aus l'igener Anschauung keinien. sie in heinerkenswerter t^lierei..-

stininuing fiir Heste alter selhstiindiger (lehirge halten.

leh halie die Frage nach der Zahl. deni Alter und der Verhreilung der

versphiedenen alten Strukturteile. die nmn in Argentinien vor wenigen

Jaliren unterseheiden konnte. sehon einnial in eineni \'ortraBe auf der Stoek-

holmer Sitzung des Kongresses kurz l)eriihrt.* leh hal)e dal)ei hauptsiieh-

Jieh dii' neuen Ergehnisse der staaîliehen geologiselien l'ntersuehungen !«'-

nutzt. Inzwischen hat)e ieh nieine eigenen Erfahrungen erweitert und irh

kann honte, unterstiitzt dureli einige wiehtige Entdeekungen, ein Bild ent-

werfen, das vollstiindiger und in einigon Toilen aueh rielitiger ist als os damais

nioglioh war. Daliei werden wir zu Ergelinissen koninion. die uns îiImt

die (ironzen Argentinions hinausfiihren.

Der sohoinbar gnisste l'ntersehied der Anden gegeniihor den Hooh-

gebirgop .les tortiiiron Zyklus ist das ausserordentliohe Mass. in doni aile

Gestvine ostlioh vouiler Hauptkordillere. namiieh das ..Vorland." von oim'in

Teile der tertiàren Bewegungen ergriffen worden sind. Einige von don

Oehirgsztigen. die unzweifelhaft ?u <ler (iruppe der panipinen Sierren gohon-ti

wie der Pié de Palo in der Provinz San Juan uni! ilie Sierra de Velaseo \n

La Hioja. orreiohon Meereshohen von 3 000 und 4 (KK) ni. Siews ineint daher,

dasn die.se Erseheiiuuig. in ihror (Irosse, ohne Beispiel sei. und er fasst ai' -

dioso Teile, die der tertiàren Faltung angegliedert worden sind und d

Sehiehtenfolge der hrasilisclion Majsse zeigen, unter der Bezeiclinui ^^

1 Voj/açe dann l'Amérique méridionnle , vie, Teil III.

3 Beitràge xur Cfoloffit ti. l'alofontologii- d. Arg. Reptiblik, 1885.

3 Dm AntliU der Erde, Bii. I, III. a. M7.
* Compte rendu XIc Congr. Géol. Intern., fuse. 2.
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ni(»()Z(ii«i-hi.ri Siliiihli'nf .lue in iIct HauptkcinliiliTc. Die \'iTliri.itimK

(liiacr I>iskiircla]i2('ii fiillt rrirhr iiilir «™i)(cr mit dcii viiT IIau|itK<'>>ii'ti'n

zilMitiiiiiH'ii. (lie wir unti'iscliictU-n liai«'ri.

lin Ncpriliii, in <li-i ( lolpirgszûni'n iIct l'riivinzcn Sallu und Jujnv. liât

liif îiltcvtc Disiionlaliz, l'iitspri'clu'iul dcr wcit V(ir((i'sclirittcnfii AlitriiRunK
lier lialiii.ziiiaclii'ii Si-liirlii™, (lie- gcrinK»!!' Aiisili'linunu. Hier »i'li|.|i wir
auspi.niKtc Kaltunn dcr iin (lanzi^ii mmg viTâlidi-rtcn prâlialiiliri.scli(.n

BildiuiKin, (lie «Ifllciiwi'isc l>is ziir lii'Kinni'iidcn .M.vliiiiitisiiTiinn dcr cingi-
xcliiiisscncn uranitisi'licn Ccslcini- ncflilirt liai, daim slarkc KiiicliniiiiB ilcr

Kcstr.rtcn ScliiclitcnfiilKc viir ilcr Traiisurcasiiin des Ohcrkaliibriilins.

In di'iii niitlliTcn und sudiiclicn Tcilc dcr puiiipincn Sicrrcn scliii'ii dcr
Zcitrailiii, dcr zwiscli i 1er AhtraguiiK dcr Hasi» und dcr Allslircilunn dcr iin-

tcrcii (ùmdwaliasc NiclilcM vcrliiissi-n 'M. nncli viir kiirzcm nls sclir unis»; wcil
ni.-^:' nâliilicli ilic krislallinisclicn Ccstcinc dcr l'ntcrlaKC iiii allKcincincn als
arrli.d>clic liiiduiiBcn cidcr diicli als Clicdcr dcr tii'fcrcn Tcilc des l'rSkain-
briiinis lictracl.tct liai. Wir nisscn alicr liculc. dass aucli hier marine Scliich-

len des uniercn Faljidzuikiims. numenllicli die lick^mnlen wcil vcrhrcilclcn
krislalliniscl.cn Kalkslcine diT Sierra von Cordiilia. in gros«em Mawc an
dcr Zu.saiiimeii.setzim(j lier t'nlcrlaKc hcleilint siiid. und da,s» sic zum Tcil
in die ncieh liltcrcn Bilduniten cinKefalIcl uiirdcn sind. Hier kann also dcr
Diskordanz (1er Zeitraum vom uniercn Paliiuzuikum his zum l'crnuikarhon
mlcr Perni cnispreclien.

In lier Vorkiirdillcre viin San Juan und .Menduza hielel sieli die Mogiicli-
keil eiiier genaueren zcilliclien KcsIimmunB. Die uniercn (iondwanascliieh-
len sind hier nnmlich zusammen mil den silurisclien und dcvoni,selien marinen
BiUlunsen KcsIiirI worilen. Hier hezeirlmet die IJiskordanz den Zcilraum
voni Pemi liis in die Trias.

In lier Hauplkordillcrc, ilem Ccliicl lier Kcfalteten iiu-sozoiselien Bild-
ungcn, haben die Transgrcssiimen, sowcit wir heutc aehen, von Weslen lier,

mit dem uniercn Lias licgiinncn und ilircn ôallichen Sauln ini mitllcrcn
uder ohercn Lias errciehi. Die l'nterlage isl hier, wie in dcr Vorkordillere
von San Juan und Mcndoza. aus silurisclien und devonisclien Sehichten
zu.sammcngcsetzl, zum Tcil vicllcicht aller auch aus prâkamlirisclicn C.c-

slcinen.

So kiinncn wir. nacli iliescm l'iKTliliek, vicr vcrscliieilenc tekionisclie

Strukturen untcrsclicidcn: (1) die prakamliriaehe Falliing in dem niirdlielieii

Telle lier argcnlinischen .inden; (2) die Fallungcn in liem mittlcrcn uml
ôallichen Tcilc dcr pampiiien Sicrren. aus dcr Zcil des âltercn liis miltlcrei

Paltiozoikums; (3) das (îcliiel lier junKpalaozoischcn Bewegungcn in de'

Vorkordillere von San Juan und Mcndiiza; und (4) den langgeatreektci

Fallcnstreifcn lier mesozoi.schcn Scdimcnle in dcr Hauptkordillcrc. cnislaii

den dureh die faltenden Bewegungcn des Tcriiars.

Von diescn Slôrungsgcliictcn kennen wir das j ûngstc, die Hauplkordillcn
natiirlieh ani licsten. Wir schcn es noch hculc als eine grosse, gut hcgrcnzt
Einlieil. Erst im ostliehcn Xcuquen, wo aile pampincn Sicrren versehwui
den sind, das (IcliicI lier palagonisehen Mesetas und Tcrra.sscn lieginni un I
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ein ïcil (Icr inc«)2oiwli<-n SccliiiiMilr imch Sildoalin hiiwusgn.ift. viTklinut
illf FaltuilK itaiiz ttlhiiuhlich. An ullin un,||.ri.ri St,-ll,.ii i«t aliiT ihri' Hi-
gmizuiiK Kcgiii illi' iilti.rpn Strukturti^ilc ùvm\k\, cli.utiidi. Di.scr (l,-
«rlildssciilii.il wRciiuliiT z,.iKt »ch„ii du» on,(;nii,lii»cli|. Hilil iIit Pnlkcnlil-
liTu.- ,'m- Km,«s(. Z.T»lurk,.|un((. '/.„ ,l,.r S,.|,wi,Ti)(k,.it, .lie alt.Ti StcruiiKcnm viTfolmn iukI il.ri'ii Zu»,iinnM.|il„inK 'M irk ii'ii. dif sich au» dcr «cit-
Wlicnd,.n Al.traKung cruil,!, Ki.»cllt »i,-li dcr un((un»tiB,. l'ii.»tund. cias» »,.|ir
Kr.is»c Tcil,. in dcn al.flu»»lcis,.ri Hirkpri und auil. an \i,-\ni Slcll,.,, diT l>a.M|ia
uiitcr ciniT s,.|,r iiuii-liliucn l),.,-kc v„ri jlinwri.n AlilaBiTunm-.i licKcn und »i.
<liT HcilmrhtunK fur jiiimiT .•nlz.wn »ind, AImt durrl, di,. rutiTsurliuriK
dcr „»tl],.l,»t,.n CcliirnszUK,., d.T Si,.rnn von liucnc» Air,.», i»t v„r kurzi.ni
auf <liTi Zu»nnuncidianK dcr Dirige ,iii uMiTwartc.tc.» I.ii-lit K,.K„rf,.n, Wir
«dllin dcsliull. KM./, kurz zuniu'li»! dii. \Vrliallni.»»c ili,.»(.r (;..hirK»zuKi- 1,,.-

Iraclilvn und daiui vcrsuilicn, von liiiT au» wcitcrzuwlicn,
nu- .-iicrrcn v.,n Huc.o» Aire», di,. si,.], in zuvi unw-fâlir parall,.!,.»

/uwn von (l,.r alla,iti»,.|i,.n Ku»l,. nai.li Xordiv,.»l,.n >v,.il in ,1a» lnn,.r|. ,1,.»

Lan.l,- ,.r»tr,.,k,.n, m-him-u mit zu <l,.n ara nii.isl,.n unti.r»n,.hl,.n (l,.lMrK,.nm ArK,.ntnn,.n, ( l„.r ,1a» Ait,.r ihnT <l,.»t,.in<. un,l ilinr f,.ktoni»,li,.n
Wniktur urui il,r Alt,.r al» (l,.l,ir)!,. war,.n ,li,. Kr^laii»»,. ,l,.r Intorsu,.!,-
nuRi.n ali,.r kainn illi,.r V(.rnuitunKPn Iiinau.»g(.konuni.n.

K» liatt,..! »i,.|i, ini w,.»<.ntli|.li<.n, ,lr<.i allgtnu.in,. Tnl»a(.lu.n i.rKt.li|.n.
n,,. S.,.rn.n von Hueno» Air,.» sin,l l,aupt»a,.lili,.l, au» kri,stallini»<.l,en ( ;,.»t,.in-
,.n un,l au» i-ini.r Fiilp. von Quarzit,.!!, .S.lii,.f,.rn un,l KonRlona.rat zusam-
mi.nRi.s,.tzt, m ilw an ,.iniK,.n St<.|l,.n au,.), Kalk un,l Dolomit vorkonum.n,
l)[,.»,. .s,.ln,.hf,.nfolK,. Ii,.gt ,li»ki>r,lant ul),.r ,l,.r ti,.f aligi.trap.ni.n kri.»talli-
n.»,.h,.n l-nt,.rlagi. un,l hat palaozoisrfi,.» Aller, Si,. i»t ini »(idliel],.n Zuge
»|.hr slark. ini nor,lli|.h,.]i dageB,.]! wenig K(.»t,>rt \vor,len.

Fur unsere Z\ve,.ke sin,l namenflieh ,lie Verhiiltni»»e d,.» -ii,lliehen
Zuge» wiehtiE. Havthal' hat hier einfaehe Aufriohtung ang,.n,. len, mit
Zunahme ,.iner sekundàren Faltimg ge^n .SiKlnesten, Die iUle», Bildung
»ollte em w,.it vi-rbreiti.te» KonKl,)nK.rat »<.in, ilarulnr »ollt|.n Si-hii.ler liegen
un,l hier'jher endiich, an ilem «uilwostlichen Saum,. ,i|.» Zug,.», (juarzite,
,lie haupt»ii,.hlirh v,in ,1er Faltung getroffen wur,l,.n, Di,.,»,. (Juarzit,. liat
IlAiTHAL mit ,len iihniiehen Bildungen il,.» n,irdlich..n Zuge» verglieh,.ti.
m d,.n,.n ,.r hei Balearee ,.in organi»eh,.» (iehikie g,.funilen hat, lias di.ni
ArUirophi/ci,. Ilmlam. Hall, au» ,leni untersiluri,sch,.n Medinasan<Uti.in sehr
almlieh i»t, Danach mu».»t,.n, ,lie Riehtigk,.it ,1er vermut,.t,.n Bezii.hungen
V,>rau.»g,.,»et2t. die Ahlagerung,.n <l,.» »ii,lli,.h,.n Zug...» unter»te» PaliiDZoikum
s,.in,

Schiller- hat in(i|.,»»en »chon gi'zeigt, dass wenigstena ,lie von Haithal
angenommene Altersfolg,. ni,.ht l.e»teht. si>n,lern, dass si(. gerade umgckehrt
i»t, W(.il ».ch niimlii.h in d..in Konglimii'rat »,i\vi>hl Ch.rolle île» Quarzits als
aueh der Sehiefer finilen. Es war al»o die .Mogliehkeit gegehen, wenigstens

TVtmn''j,iiu "TÔim"
'"'"'"' '*"'^' ''"''''''•"'''"" '''' l» '"><"• '•'• >» PI»'». X»- 1, 1901;

î Sitz.-Ber, k. k. .\kad. Wiss., Wion, I!M)7.
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IW2 l[. k».lli»:l..

«uf .li'iii liriki'ii If.T iliH Kiii ilr 1,11 l'Iaiii, u,.,ili,.|, i,,„ M„i,i,.M,| „„| m
ilrn Siirnii uni lluiiii» Ain-; iirnl tijiiii .hirf .icii un' Ki.wh rriiii.' I>

nu'lil ili.li'iji llniini ,1,; K.u.Tliin.l.- liiMl.lirStiiut.iili. .I.l.r Kiiitl-i,- .iiuT
•lli'ii Sh,riinK«linic limurlrill, Aiirh mif ,|,.|i Kiilkliilii|..n.«>lri i-l ,l„»

.«In li-liiii iliT iii-.l(,rtin <l<'V<>iii«'lii'ti S-liii-hlrn iinnlwi-llirli.

Si.vi,.| i,l jidiiifall. .ii'lirr, .In... .11,' i,|t. n Slnikliin.n .11.- iji, allu.iM.iiiiu'

iriiTi.lii.iralr Ili.'litiiiiK .l.r I.Tliiinri aliiliinii Mini'nuiiKi'li "fl al.|l iil.rl

ImlicTi. In il. 111 iH'l.iil .lir au-ii.'''|in..'la'iii'ii r.rlianii l'allunu. il.m ai-iiil.,.-

«rirn ZiiK .I.T Flm:|itk.ir.iill.Ti.. -in.l ilii' IiilirlVn>in!iTi i«I.t Aii|ia«iuimri
fn'ilirli «lli'ii. Diiiii'iiin -IimI .II' Ijaiiliu iii ili'iii liriHi'ii Slnil'i-n iIit n'aiiiii-

al.'li, liaii|il-a.n:ili aiiluiilliiiiilin IlittiBuiiBin ,l.-. |Vrllar.. .Iiinh ilii' ilii'

(l,.|.iri!-/iwi. il.T l'rak.inlillira, n.r all.iii .m-laial. I, -iiiil. I >i.' All|ia».iiriK

»" ""'" '•""'Il liiil -iil linTi' Mal.' «i.ilirliiill. In ilm nonllirlu'»
Ki'nliiii..'livii AniliTi .liiiiiiil ,1).' Itii'liiiiiiK il.r iinikaiiilirisiliiri hillin mil

ili'h Slunumsiiiiiin in ili'ii l.laiii., ilr I liii|uili.. iili,'f,.|i,, ilm.n Allir In-iliili

nii-lilBinaiH'rlK'kaniili.l. Di ii |pràkairil.ri..'li,.|i IL'iM-anniiin iiiilvn nunlliilH'n
ariH'iiliniM'hir, Aii'l.ri luluni nul il.rM.i'll.iii .^in'ii'liiri ilir ull- mlir iiiillrl.

imia.iziiisi'lii'n Kalliumi'li in ili'in rnilllinn •|Vil,' ilrr puln|iini'n Sicmn:
unil ini Siiili.sli'ii -,'li.ri «ir cli.'...i'll«' CiiliiunK in iliri l.iiiii'ii iIit junmmlau-
jaii.-i'lii'ii Hi'ivi'mniBi'ii ilir ( M'liiii{>.!iin,' vnii lliii'in.» Ain'«.

l)ii''-<liininK.I.'ralti'ii I i.'-l.'ini' in ili'ii Sln.in-ilnii'llin ili- lliii llviii imil
l'i'" "i" -^'ii "' >"! 'Ii'iii l:'ii-«i' ilir Amlrn in kanni M) m Mi'i'n'Hli.,lii',

isl r.ii'1'i'r iilir ail. I':\ i\s luil lii.T zwiir (IituIIi' liiii.. viclli'ii-lil iinliT-

-ihirisilii ! SiKinniinkalki'. ui-fiiniliii. Wir ki'nn.ii jiiluili iiii-lil «l'inv Hi-
ziiliinini'ii zn .lin kri-.lalliniM'Iiin ( n'-liinin. Ani ivalirM'Iii'inlirlisli'n isl

ili.' iliskiinlanli- AiiManiriim .li-» ini An,.|i'lii'nili'n nii'lil Ukunnli'ii ( li'sli'inr».

Aliii wi'iin iiijrh lia» Alli'r ilrr lli'ui Kiiimi'ii liiiT iin.>ii'lii'r lili'il>l, s„
kann nnui ilinli. ulaiila' ii-li. »ili.,ri -aKi'ii, ,l,i»> in Aminliiiii-n mi'lin'n' Mal.',
viin XiMili-n narli Silili'ii, JHhkiti' KalliniKin anf iilli'n' nrlnlKl «inil, Dii'

jimipl.n niinl»i'>llii'li .m'ii-liimli'ii Fli'Bi'unnKi'ii siml ilir junmMiiii.ziii.'.i'lii.n

KallunKi'n in ili'n .-^iiTn'ii von llin'uus .Vin'», Wir »i».»i'ii nirhl, nii' «fil nii'

naili Wi'.'.lcn n'iihi'ii, ,\Iht ilii' incriilional »ln'iilii'nili'ii Hi-li' viin prii-

kamliri»rlii'nl)i»liikaliiini'n, ilii'wiranniani'lii'nSli'lli'nili'rniilIlfn'npampiiicn

Si.Tri-n Iri'flV'ii, <l i ilir .Vnpa.».siMi)[ .Iit tirliàn-n Kalli'ii diT .'.oziiiaclii-n

Huuplknnlilli'n' an ilii' jnnKpulàiiziii.»i'li.'n Hi'iU'UnnKi'n in iliT Vi>rki)rililli'n',

la.»»('n viTiinilcn, ,1a,»» vii'lli'ii'lil aiii-li in ,li,'».'r l(i,'liliinK ,'in,. aile AliluKC
v,)rlmniU'n i»l,

Bi'triiclili'l man ,lii' li nli' lii'kannl,'n '

l»a,'hi'ii in ,lii'»i'in Zusuin-
mrnlianuc, su iTRi'ln'n sii-li \vc,»i'nllii'li amliT'' \'i>r»li'lliinKi'n, al» ,»ii' hisliiT

iin allKcincincn gi'la'rrsclit liuhi'ii,

l>ie Fiittfn ilfr mt-mioiwhrtt Srtllmfnte in lier Hnui>lbmlilit'rf ^iml dm
jatiQKlr aiieil in ilrr Htihe ilir rmrhiiHin nllcn Slndiimii. Die Hrivenuiujiit

waren aiieh hier i/efieii ilie rillireii Teile. oh<i tineh (Men. nerichM. In .Irj/c/i-

(iiiien unil Chile xeheint bii in ilir HnrkI nm Arim lier Kinfiuan iter jiinniiiitùn-

zoiMhen Stnikiiir enrznhrrruehni. ilie .lich an ninmken Slellen luirh in lier Haupl-
I<oi\i,U,r(. u, ,/,, (nfirtiiite lier inimsmwhen Seiiimente Juillet. Vnn Aricii
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Fiillnmirii tttnnif

lui im,l nidnrlil

nonllieh iiint iIiim nonhrinthihr Sli

yrlifuil. liir mil niifli Suiliitliii Itii ti

mif ilii ilUilntiHclii Kilile nlilmrhin.

lOiiiilB' KruKi'h \i\n\iiM Irnli.'li uiila'Uiitniirli'l. muiii'iitlirli dir riiiili .Iit

^•rlirl•illUll^ ultiT SlruLiuMi iiii |mtiiit<>rii-i'lii'n TiifiHiiiiili'.

Irli nill iiii'ihi' H.'fi..liiiir«i'ii «i lili.-«.Ti, inilorn li li hiT\cirlii'l«-. ilunn

.liT nri».»ti- Tiil iliT rral,.,nlilliTii> krin Viirliiml i.t. ilii, iliin-li .lir liTtiiirm

l^urKUimili iii.f„lt, ' niH.i.
, ...nil.'i'li ,1,1,. lii.T IVilc iill.TiT Slriikllirrh ..il

il.T Krii.ir iliirih il,' iiikJiii.ii ll.n,i(,ii,i<(ii i.|ii|iiiw«.ill.t «iir.l.ri. iiril.T

V.Miirkium .1. .,.!ii„nl.ii 11.. k,.ii nr, | luurr \ irivi.kiliiiin .l... N,.|z,.,

V..I1 S|iniîi«vri. !. ..1^ [..rriii.,,ri- iiti.;': iil. ili. h «i.. U-i .li'ii Kriimii.'iil.'ri

cliT Allai.l.'h ui;l .!. r «r.ili. |. m mhI ....i.llii'li.'li Si-ili' il,T AllH'li.

I)IS( CSMIOX.

O. STEmMANN ,I1..miij: Diir.li ,Ui Nn.hw, i , .-i Zu.„miii h.i.i' a-u i. i.

il.-ii K.ipii.'t.irn.-n iiiiil .1.11 (l.'l.jrK.ii (Kl iriï,.tiliiii..t.-, i|iir.-)i IL-rri. Kl.ll* . i.. :. .1-.
,

(;.-t.irn.lHiK.-ii .Tki.11111 w.inl.ii. .I.T .hi. (iil.ii i il.T ii.'iitiKcii AlliinlK' ulu'l . i.i i !. > 'i

li.ir.titllnntiM'li.> ll<)m>n, il.r (Itia ikriii..ri..cli.' (ii'birK.' W.-Mt.'.irii|irt« lui ..!. \l(i ,;',.,, ,

v.rknùpft hiit, U'.itzl iiii w.'wntli.-h.'il iilnKk^.il>'i!liM.'li 'h Alti'r. Dit HUdlipl. r...i,ii., J r
jiTit iTknnnt int. ÎMI iil). r jUiiK.T. (lu (hiH [ktiiii- lie (.l;iiiiilk..iiKl..m.THI in Airii ;'- li-

Arwmini.-n (I.-fiilti't iiiid .liir.h l-:illiinn .I.irk \, nilMl n wnr.1.-. 1),t jUtiu.t.- B-ii". i. .-'

.I.T niittctii1liiiiti.i-lir; .r v.Tl.iti.l.i .I.t Aïki.- mil (Iciti O-l.-iidc tl.T K..nlill.T.' vu» Su.l.
iiiniTikH Ulul wiiH' Klit.t.'liiiiiu fiilll in .I.t T.Tliiiiji.-il.
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"•"•/ '"""»

l™«, «inwlinirs alniosl ,.,mi|)l,.t,.iv ,.,„, r M v "" "" '" """•'' '"

1-i.s, wi,i,.h an. „.„f„i,i.„ ,';', ''^; •^'"'•;- -"I n.i.u.,.,,,. ,1,.

(»i.i^'r.;t:::,';l,;;;;;,:i;';:™-:;'- "r ": '-"""^ « '
''''^;,=-=^ -

.."M-nt i, ha«o„lv lK.,.,,,W,s.
i f ''V'"'

^.""::'- •'"* I"" "P lo Ihe

"-' K i" n,a. P<.r,io„,,rT,'' :":;'"'' "•"-'•<"i-lBabl,ar,

"Mi.«..au-„.,i,i„. !;
I L' ,', """; ""' '"" ""-'"-' '> "" -Mi..-.-.,,.

" '!„. Ti„u,r na„K,.

" """'"'^'""""""""l"- -'"l'-."UI)«.a»,

'^s:r;;:!t,:;::;';;;,rr''rrr "-""*-'-.
li-linKuisl„.,l.

' " "''"•''
' ''"' «""lii-'cl ..,u.st i«

"
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rrlh/in Kherl- Tlir biwcr .il' llii™- Iwii »4ut|s < ii„i,ih-k). which I |ir(i|i<)»i'

tu call tlu' TMji» tliitl. i.i IViriui'il prin('ii>ally iif im-nnii- (li'|Hi»ita of Triawir,
.liiru»»ic arui Crctari.inis axe. ChiTt» ujul ri-.l ila.v-»lialf» lull i)f Radiiihina
ami limcatiMir» aiul iiiaris (urilaininK (niil.iKiTina fi.rm ilii- liulk cif the»
riiniiutions. With llii'sf fiiriiiatiims iw ul>iiiiclaritl.v uawii'iatcd liiiM'»tii»cs

anil riiarl» cif I'iiikt Tria»«ii- a((i' (orii|»pB<-il iiminly .if ..licll» iif i;,„i,*.,,
haimilUi iiiiil lliilMi,. Iiiit Kcricrally cuntahiiiiK ni»" Itailiolaria aiiil (lliilii-

Kcriiia. Tlic- (ircut iiiajnrily, «itliDUt .limlil. iiiay lie n-ganii'ii ax trui' ilccl)-

Nca (U'jKisits or al>y»siti's.

riTrinciiou» ilc|»isit» ari., un tlie wliiili'. ralliiT rari' aliil liical In tliis

i'ijin|ili'X a», for .xani|iii.. in Ihi- dintrlrl of KlalamriK, wUvn- (i.-|Mi,.lt.. «itli

a lijiincan facii'» pri'iKindcrati' ovit tli 'canlr ilcposit^. ri,,™. an> c-liar-

actiTlzccI l)y tli c-nrrcnc'f i>f Kjpaijin. In |)lac-i's they rr^'inhli' ]».trci|{raphi-

i-ally llic Klysi-li cif thi' Alp» Imt. riii>rc Ri^niTally. tliey strimuly rccaii In aj^
I»'araiii-i' tlie varicuatcd Ki'upir niarl» <if niiildli' l-jinipc.

Hcsidi'B tliisc Mcsiizolc formation» tlirri^ arc al»o in ])lacc» Pcrniian ai»i
Eownc' ilc|ni»it». tlii' l'crniian fcinnation» bcinu thc olilcst a;< yvt Iniuid in

tlic Tetliy» «hcet. Tln'si- l'iTiiiian dci)o»il» i(in»i»t of liasii- cffusiyi. nick.-

tuff». imirls an<l li atone» yery rir-li in fossils, ajnonn wliirli lorai^
hryozoa. cystid™. Iiiastoid™, rrinoidea. hracliiopoda anil arnmoniti» ar.

('»|H'«'ially ahiinilant and m-li prcwcrycd.

Ikih'ous rock» arc fonnd in al! tlic formations of tiic Tctliv» »t)ccl, Imt
wlicrca» tlicy arc rathir rar<' and of littlc importance in thc Mcsozoii- rocks
tiicy arc ahunilant aiid cliaractcri»tic in tlic Pcrmian dcposits. Ha»ic tyiics.
frcqucntly inorc or lc»s compicfcly altcrcd to «.TtHritira'. prcdorninati'.

Tlic Tctliy»-»licct formation» arc fourni in ail jiart» of tlu- island wlicn
the- rock» of anothcr slicct lliat wa» tliru»t oycr tlicrn liayc li|.cn »nfficii'ntl.\

crodi'il, cxccpt whcrc tlu-y arc hiddcii Irom vicw l.y latcr Xcocciic or Plcis-
toccnc dciJosit».

Tlic stnn'turc of tlic Tclhys »licit i» a» a rulc .liaotic. Small complexes
or patchc» of rock» of ilifferent iiKcs, eaeli in itself stronRly foldcd and oyer-
thruKt, form a killil of nio»aic. tlic dilîeri-nt nia»»c» licinis separatid one froiii

thc otlier by tlirnst-plancs.

Sinipicr strni'tures arc loiiiid oiily in the sonthcni enast-range (tlu

Amanulian and Amanatuii inonnlani eliains of Middie Timor). In tliesi

liill» an iinbrieated structure' prcyail». tlic »trala iii their repeated suciession
«howlnii: a fairly imiform dip to tlic nortli-iiortli-ivcst and llie »r*«/)/«/.

la'ing thmst one over tlie otlicr in the sarne dircetion. (Sec l'iatc II.)

.\ eliarai'tcristie mianilain chain witli parallel rannc» of liill» is «il
deyelopcd only in tl.is siiutlierli coasl range of the i.slanil of Timor. I).

[«isit» of Pcrniian iiai'. lik-ivise ign.-ous rock», are nantinK in thi» eoa»l raiiL'i

The «cdinieiit» of .Me ^ozoic âge are ail of marine .mgin aiid hâve II

charactcr of oecanie <lc|josits: tlic oldcst ohseryed in a few places an- c-laye

1 J. Wanskr h:u- fiiiind limi^toncs of MiiM-i-ne a(£(

helonft Ui thc shcct In vvhicli licrc III" luinic 'J'cthvs shi-cl i

1 Slllll.l «lii.li h,. .ciside
Kivcn. (.<.*«,!, ,., " )!•...«
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.tr„ngl.v ,l,.v,.|„p,,l and prédominât., mv.t ail oth.T n,,.k,
It ,s »om,.«l,at ,l„ul,tf„l ,vh..,|„T tlu.„. f„r,„ati„n. „f |1„. <„„„,„„.«.t ranKj. l,..l„nK ,o ,1„. Te.l.vs «),„.,, Th..y nmv „,,„«.,„ i„ , .

U.,n. .ss ,,„.«.,, ,,a., a -o„„.„.|,„, l.ss ..n.pn,.»,,,,, s,™,.„. ,
' tre»t ,f th.. ,l„.,.t

;
l,„, ,t „ al,„ ,»,»«! ,!,„, tl„.,.. f„r,nati,„„ I„.|„„k ,„ T ,„ r»li..,.t „r ,.v,.„ n,u»t h.. ,.„n»i,l,.r,.,l a, autn,.l„l,„„„„»

I".» ls„latr,i r„..k« „r «n.ups „f r.H.ks. .-all,.,! "fatu,-. |,v tl „tiv,.. th„tru- ahrup.ly fr„,„ thc usually K..n.l.. ,.„„„,ur..,i hilk 'r !, ; . ,

"

!""*' ""•
r'

'"t'''"""" "^"' ""> 1"'V- Kr,.„,ly „„ra,.„.,l ,1,„ ,„,„„„ ,,lon.,.T ..xpl.iriT» ami travi.|l|.r» in Ti.nur.'
Tt». Fatu .sh..|.t i», likc th.. Ti-thvs «lipct c.,,i,„w,s,.,l ,,i ,. l

-'"r
'''™"»n '" '^••- a ^ w ::::;: lit::t "zrz

A,n,,,«, h., ,,,:,, „,,,,„„„„ ,.^,. ,.„„^,„„„, ,.,,__^^^^| ^j_^^^^^_ ^^_

l.tl,,,- .h,.,.l „r.. ,.„n»pi,.„.,u» M, vari,.u> pla,-,-». KITumv r,„.k» u„,| ,„ff.

.Nv..ral „f th.. fatus n,.n,i„„,.,l a ,. ^. f,,.,,,.,, „, ,h,Jt ^.''^
Pi-- .h,.y ar,. .x« ri,.h in h.ssils ,, ,h,. „,„!, .,f th.. T,.,l.> -1,,.,. hm , ,.-

|"
«.I -».h..r ou, .., W..I1 an,l as a rul,. a.. „o, .. „.,,i „„.s.,J, x,' !; ^h.s.s ,M son,.. pla,.,.s won,l..rf„l ,-oll,.,.,.,„.. ,..p,.,.iallv „f l,ra..hi,;n„ h an I

I" ..>M,p»n,« tl„. M,...„i,. ,1,,,.,,, „, ,„„ K,„„ .,,„„, ^^.,„,
t >, -h,..., ,1 ,. p„„,-,ty of o,.,.uni.. .h.posit. in ,h,. f„„„„r i, ...tv -trikin»

I .Khiy .,l„.„.,. ro..k.. „, ,.|„.r,s an.l r..,l ,.|ays „i,h lia.iiolaria .{.. ,,, Z'"""" -"' "" •<>"' l.»l"' ..f ru,.ks. as ,l„.v ,lo in ,h,. T., lu' I '

Tn."», ,.o„„pi,.u.,us ,.h.n„.nts arc, „n th,. ..ontrary. n,ass,.s ,.f unstratiK,.,! r.•t.. ,n,l,st,n,..ly .tratilici, n.ostly ooliti,- lin„ston..s, n.ainlv .-..T^^
I l.|"r ln„ss„. „„„. Th.. .najority of ,1.,. f,„„s ,sisf „f ,„,), r, 'k n a-

",'"*'" " ' '"-I. ral.l,. horizontal ,..„.„t. Th,.v o,-.,. .ith,. o t.. 1 ,

x,,!.'"' •'*"l'""' "r'™""' '"' '' *""'" ''" ''"""- .« .•""„ ,„„(,„ „„,„„, , ,

^ ""l<-, l.-i.l.N, i™i-|»J4. pp. L-w ,.„ mî
"" '"""'" '"' i»™ I.»"'!- .... \..lk, „.

''"». iMwi. S. i:wim.i 1.S0.
' " " >•" .lrr/,,,»(,- il.l jj,
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Kiriaily

i!'' lutt yct kliiiwii, an

l"' '"'" 1"'»'"' "' NrthiTlan.lii- Timor. ,.» .Mainl,,, r uiluiri i!B,i m )
tatu XaiHU-ii (lït-, ,n.) aiul tia. |».ak Karti Ni-i l!IH.-, ,„.) „„• unl.v falu»
Th(.»c fatu» are in ail nN|»,.t, ,i„,i|ar to th.. kli|)|».n" in ihi^ Aljw ,,'r in tliii
t 'arpatliiun riioiintain.s.

nm rcral-re.f fai-i.» „f ihi' I'piht Tria..ii. ,1,»., n.,1 u.rur in lin. Tctli.v»
nhift. I,nni.»l„ni., witli Mmioli. ami Diwiirll,, uri' fonnil liic-aliv iji II». Fain
<lircl luit luui'li li.:.s ahiimlanlly llian in lia' Tctliys shi'i-t. Sanil»! » wiih
nniuins nf plants an' als« ol iinnnnn oiTnrn.nic' aial an- pnilmijlv iif IpiHT
Tria»»ii' iir I,.i\mt .lnra»«ic iig..: Tlif-i- sarulslora's nniy al.^ii .«rnr in tl„.
Ti-Iliys ah|.(.t. Iint „n|y ,an ly. Anipliiliolitr an.l iitla-r scliist» ami aisii
»chi»tii»|. «nx-ntiru'. ail ol llii.ni pnil.alily rnitarncirphcjMi'il liasic i«rnvins
na-k«, an. of priniary iniporlanir a iik»! Ili islitncnti uf ihc Kain «lnvt.
The liiahcat untain» ni Ni'llaTlaialir Tiniiir. fur cxainlili- ll]i. Muti.» lililtt
ni.l anil tla- I.akaan ( lôKI) m.) an- lurnicl ,,l' ihi-s,. sclii.t^. Tlu'si- MljiMuM'
nick,.. an. not fnnnd in Ih.. Trihys »).,.,.(. Also Kiic lina.»l,iM..» pa<<inK
nito |..inKli.nu.rati.s fnll nf XiiminM,,: ami M,t„I;,„i. ivliicli an. net r<iiin,l ii,

tli(. Tetliy..* sh(.|.t, cnnstitnt). an important part of tla. Fatu sh|.|.t.

«l'Vi.ral tyjM.» of ni..ks, tlii. ailf .jf «lii.li is in tnan.v .

foiind (.xi.|nsivi.|>' in tla. Fatu sln-t.t.

It lin» mit li|.|.n fourni possihlc. l,, ililïi.nntialr tlu. Icrt.aiirs ,if tlic. Falu
»lii.(.t. an ail th.. n«.ks cii-cur in mon. or l(.»s isolal|.il nias»i.s. i.acli of whirl,
lia» l»Tii f(il,li.(l. tl.n-t ami nfti.n lin-c-iatinl liy pn.ssun-. 'n,,. nain, inas-
»iv(. ami n.sistant nii.. niassi.s wi-ri- .-viili.ntly pn.ssi'.l oni. anainst tliv otlirr
iluriiiK tla. iiiti.|isi. foliliiiK ami tla. Ic.s» n.»i>taiit layi'r» lii.t«c.(.n tliviii i.|itin.|y
i.rushi.il ami siiun-zi-il ont. Tlius rc or li.ss isolati.(i massi.s ifatii») ,',!

Pi.nnian liim.,«tom.s lii.ariiiK stnii» of ( 'rinniil» or t(.»N .rf /«»«//„„, ,,f Triassir
""'"'' li »< nii'l of M.riH.ntiia. an. fn(|Ui.|itlv r,.:i,„l ni iiinni.|liati. pni.vi-
inity to oai-li otia.r. Iii.iii|{ ^,.panit|..l .miy l.y llui.. m|u. .-zn! aii.l llnu~l layi.rs
<if varions otlier fonnations.

Tlii. (lc.|iosits of lia. Fatu slu.|.t an. fonml as a nain, or I, ~, conlinuous
slu.|.| only in tla. lii|.|a.st liills of Timor. wln<.|i lop.Hii.r IVani a strip of couiitry
|iaralli.| to, ami at an avi.raiîo distann. of 211 kiloim.tn.s fnaii, tlir mirth rcaLst.

Oillsiili. tliis liiKh-lyiiiK .onntry tla. nicks of ilic Fatu shi^.! an. fourni oul.i
a.s isolat|.(l «n.ups of liills. «naiiis of nii.ks „r quil. isolalwl ni|.ks: ail of lla.iii

fitla.r n.st u|»in tla' Tc.fliys si t cir liavo li , pn.s.s,.,| ,|.mii iiilo tli(. littlr
n.sistant nintirials of tliis lo»|.r si t. 1 Imvr iiol ahvays foim.l it |Kissil>l,.

to si.parati. fniui i.aili otlirr ivill rtaiiity thc ili.posits li|.|oUKin|j to tla.si.

two ovcrthriist slir.(.ts.

Onthenortliroast tla.n.oniirsa vi.ry lliiik .s,.rii.sof liiRlily tillid iKiu.ou.-
na-ks niniprisinii liasii. |.fïusivi.s. isiM.i.ially lin.ci.iati.l s<.r|H.ntiia.s ami sir
|ii.ntim.-(.onKliiim.rat|.s wliiili pnilouunali.. ami tuffs. rliyoliti.s ami an'losilis
'l'Iii'y o(.|.upy a (.onsiilrralili' an.a alonn tla- rastmi [lortion of lli|. aortli lousi
of l)nt|.|i Timor liut eml aliriiptly la.ar tlu. Iioumlary lietinm Dutcli ami
l'ortn)tui.si. ti.rritory ami no trai.(. of tlii.ni hiLs y,.t U^.ri fonml fartla.f fasl
wani in PnrtuKU|.,s|. Timor. Tliiir g|.(ilo((ii.al ixisition is as yi.f umi.rtain.
Th|.y n'sl niaiii ili.iiosits I».|unaiu2 to thi. Ti'thy» sb....l iinil iimy lielang to ih;
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'r.riirrit:,™""""
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' "' ^

Il may upi^.ar l„u„r ,s ,„ ,„y ,),„, „ ,..„„,,li,,„„,,| ^| j,„, „,.,,,.,„„,'"""
'

"r"'"
"" "''"''""'Vly n, whi,!, i, stil. s,, li„:,k „,',",

pru.v„„„y. ,.„„ ,„„ „.,.ii I „„.. I ,„ „„, „;,„, „.„^. '-.,;.,.',"

rnck» ri.«tiriK "ri vouiikit irnrs
' " '

M
. 1.,,.-,,, .„„ „f t|„. tr,l,ut.,ri,.« „f ()i,„li,, nvcT, ,„ ,1„ „,, „,,•„„,„ „,.|,,

«Hl ,.M, ,»,„! f„r,„a„„n r„„»i..ti„K prinn|,allv „f .\r,.,„„i,, „,„|„|, ,',,1

"

ul M.,.t,„„» al al„,« .1,,. ,|„.p „vi,„. n„ hy tl„. ()i,„k,. a„.l it< ,ril , , ,Imv.. pr„v,.,l 11,,.»,. n.|mi„„, l„.v„n,l ,l,™l,|
Inlmtalli,

';l'>r'-"V.T Wanm:,.' in a ,„„r,. ,v,.,„.r„ ,K,r,i„„ „f ,.„. i,l„M,l a,„l Hk„k„^

,
'
'"""' """ " »<'™"l fan. j„,,ify , ,pi„i„„ „„„ i„ „„. „„,„,

.:i.^;;: ^;:";r^r';::;;rt„:;':r :t:r-;;™-
"""

^ll.r.™.f„r„,a,„„ r,,ts ,„„„„f„r„,ahly „p.m ,1„. n,u,-h ,l..nu,l,,l »!
.1 pun. (,„lMs,.rn,a l„„..st„n,.. a ,a.|aKi,. .„li„,,Mt ,l,.v„i,l „ „.rri,« , „«

DuriMK nr sl,„r,iy aft.r th.- ,i,.|H,»i,i„„ „f „„. (.l„l,iK,.ri„„ li
'„„„.

i,,^l-r.a„t ..r„.,al ,n„v,.„„.nts ,l,i, ,i,„,.. i.nwev.T, „f a v, rv M ™ "
,,

"

" "^"'' '" "" '"""<"K "' l"™i» (Kc<.«nHinfsl imidin,;

I\ » liH t«!l, .'r'''''\i""
'^"^'"""^ t'*"!**!-"*!!' IJundMfhftii, Ij.inziii itirt n.l

n<l imp„rl„m ,„i„„ ,„„„ „„„',„,,,„ ^„ „,;,
,"*:''"" "' "'" -'"i'"ir.. .I.ff.r, ,„ ,„„„y

^
•T'.in a v,.rl,.l, .„„,ul,lislrt .-.mmimi,.,^

'"1™" •"•"- .-n,h«.Hjlv ,„a,kal r;^I„l„;„., " '' ""' '"'- '""""^ 'il..l..«™in„
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in a ilin-i-tinn iip|.r..xiiiiatfly imr.-illrl tu lin- lotiKitii<lirml uxi' nf ri,f i^luml
uf ririior. In u iHirtion nf rniddli' Tttnor. for *-xiini|)h'. «Iiir ^mth (.( Kiiiwiii.

u HriKlr iin.livif|i-<l Im^iit exista vv|.i,|, miKlit ),• t.-rfn.'tl th.' nn-ilian \
liii,-in, iiltliiiiiKh KfiifTiilly Dm- -itnithin' nf th.- «..i-'vnilitn- i> n n
)iin.ti..l. |„.in« siilHlividr.l l.y ri.lK.- <.r i.liin.ls „f oUh-i Surmai\uu> w<,i

x'rnc

ul^n rli nKattit in tlu- «lin-rtion nf tlit' In iKitii'liriiil axi^ nf (Iii> i^Iiiixl. TIiiim
in tli.- (•liMirn ))cirtioii nf midillr Tiiii<»r il»- lui.r T*T(iary Uimh i.. .Ijvidf.l
l.y th- Man.lr. Miouiitain^ iiitn tniiiulij.. iIm liiii-rniki Imsin untl
thr Inwrr Hrnuin hiisin;' fiirtlu-r !n th.- \\t-i tlu- hitrcr i- auiiin >iilH|ivi.lfil I

u r iiirnw ritttii' nf nldrr fi rniatinn- ititn » nnrtl» ni H«-nain-.Nnil-.\(Mii ha^ri
anil a Mmtlicrn .\nil-|jii l.aMin. Flcxnrr« nf ruiisidiTalpl.' Iinrizontal cxlnil

riir at tlit' wall> <>f t

Uivvuf strata in thv ha^in tn UV\\

nnir tlir cHkcm. In niany plan-^ a iTU-tli-hn-iria i- foiitul litt

nr •uralH-ii," whn-U Imvc canj-fii ihi-

Ipruptly nirvoj uiul Ix-nt iipwarilî*

i.l.lrr foi M'uma uiiil tlic 'IVrt

laririnal fmilt-plant'. alotin wliirh ni

lary strata. Iliu> imiiralinu tlu- |Misiti<

nts liavr takt-n plai

p<ilrii))H afti-r tli.' f<.rniati<.n nf il,,. K'-n-yrulim-s. Ui-sj.l.^ t

ni(fVciMi'i>t a vrry sjow iii.Initval .it thr laruj pn.hal.ly tnnk pla

i' iliinnu; ur

hiti'd frnni thi> vh

^vn^linal trnii«lis. Sincc Ilir l'ilncrni' (iinhi

Uith insidi- and nntsiilr nf tti

-m-ccf^Hivr st'dirni'titw dcitiHJtcd in tlu

ic Ki'nsyni'linc.-i

turlifd. ni»' inay i-niiiliidc timt a ccrtii

di'|Hi-.it> at scvrrai pl:H-c:s,

'^nrnfwlial tiitvd and di-^-

thc' fnrniation nf il,,. urosyneliruÉls. idlhnuKii tlii> wa
in atlintmt ni" tliriist nrciirnd durinf;

diirinK tli< liiiK |M nf int<

DnrinK 'l'' fnrinatinn of tlu

iisivr innuiitam-

muf-li

xiildiiiK.

l'vcn- liian

rcniaiiad alwa fui riV vtl fillrd vvitli

Krnsynciirii's hy slow sulwidn

'ditncnt,-'. (lie cliaructtT nf uliich irri))li('s thitt tlu

an accuiniilatinn nf latr Ti'

)asins, ncvcr attanu'<l n «n-at di'iuli. Insidr tln'

!'a, altlioiiKli n('f'llpyiIl^

ioccnr (IciMwits itttaiiH'd a «reat thirkn.-ss. In th.- liijîIi.T Mr:U:i ol tUVil

(dnlàncrina liinrstnnr nniiiinnrd alinvi' tci

aiUM'arancc and uradiially the dciMMt c-hi,

tnt'tits malkl' tia

niarly and ?<andy liincfti

<•• MH-id. Tlius tlic iiiHu. MCI' nf land «radi

Il i-liarartrr atwl passes intn
iirs and in places evin inln a Krit with a ealcarecaiH

isistin^ nf inarly clavstn

jïradually increases and tlie hinlicr str.il;É

tain tMnnernu.s si:

.pf thi< l'Iii

allnw-water ;

and fnarlv sandstiPties

hells nf Pli.

<)l)served tn rnti

Tlic entire tliickiies

' fnrniatinii m Hie ^r,.,,.synrlinfs is nnknnwn hnt iriust h.

my npininn in tlie Renaiii Ipasiii il niay safeiy l.e estiniated
Hi<U'raI)lc, and in

at ninrc tliaii ôlKt nii'tres

True litt')ra! fnnnatlnns sm-li

'ef.s. etc., lie dircclly and entlfi

al least 2(K) met

as ennglnnierates. ipyster hanks, enral

»nnalp|y upon thèse Plineeiie detH)sils. and
res in tlie central uxis «f tlic larger

I Thrw iw.i hiisin. ;ir.- iinit.^I ntiain west of tlu- Mandai nmunlains
- Ih.' I'Ii.H-r,i<. i.Ke »( iJi.h- .i,.,w,„ir« i- j.rnvr.l hy .Martin, «lie han .xaïuin.xi U.c fuiii.»

Mf t „. mari, of Hihin.otm i» th.- Tnla.i humn, «lm.|, i, i,|,.nt,rul wjil, ,hc fHuim ..f ihe' >.iIiferoa« stratn m lh<> batm „r ihe B^-T.aiii. K. Martin-, Trrhàr m,, Timor: IJeitrajte

f. iiami in, |t, ;iii.>. i,c'idcii, issMss;.TiitJBic (>st-Asirns iind Aiisir,ititiii. s,.f
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6% A. y. M<ILEN<iHAAKK.

Al'tcr liiisi' Plin-Pli-istucinc r^cfs liml hecn foriiicd a h<'IhtiiI l'Icvjituiti

cf thv island of Tiiiir)r tm.k pliirc wliirli |M.ssih|y still cnntirmjs. Tliis tip-

n-c. Inittcvcr. was iiot iinifonii, rntiscipifiitly tlic i-lcvatcil coral n-cfs arc mi
loiiKcr fdiind in a Ji(iriz(ii,tal pnsiiioii Ixit Uv\>\\- shipiiin,

It «ppcars that tlic rlcvalimi nf th.- .«ntrai pcirtiun of fhc islarul has bwn
fn.in tlic ltrj;i>niinK Mtnicwliat stniii(£iT tlian tliat i>( thc sniitliern aiid nnrthcrn
(<)asfal rcKinti>. thv t-iitirc islainl tliu-s foniiinn tlic f('fl)ly riirvnl an-li ol' a
\urRf aiitirliiir.

In fnct tiir nefs uf tljr' Diriiii ricluc sniiili of tlic Lakaiin ami iioar tlit>

fciitral axis of thr islaii.l. occur iinw at an aititmic of \2Ki riictrrs. aiiout
tiXO tiictn-s hijrliir tJian tlKPsr in tiic liills of tlir nnrtli rmiM at Halilui. Alsn
\hv hin rccf ni' tin- ( Uiiipnl clitî in tlic centrai portion of tlu- islanil rini far
froin Kai)aii lic> t2:>(l tiictrcs ahove sra-icvl. wliiTras tiie Iiinlirst altitiulo

al whicli curai rccfs arc rimiid in tlic s.mtlicrn inmnitain ranucs iicar Xilii-

Niki is nni> S.'ill tmtns.

Morcovcr. tlic clcvation ot" tlic ]an<i lias i.ccn jrrcatcr at tlic cdscs of
thf lnisin> ((îr'osynciinals) tlian in tlic liasins tlicniscivcs. Consciucntlv
tho c(»ral rccis wliicii rcst on tlic Plioccnc strata in tlic gcosynclinats arc no
longer in tlicir orininai liorizonlai plane of .|ci)osition. but assume a fcehly
liasin- or froUKli-slia))c<l atlitnrle and arc aiso split np into Morks of slinlitiv

différent altitudes.'

This lattcr circunistancc niay lie -auscd hy eoniprcssion and tlie s(|ucczinK
ont of the soft an<l more or icss i)Iastic Pliocène strata undiTlyinji thc hcavy.
compact, coral iiinestuncs. althougli it miylit just as wdl hâve heen causcd
hy a fcehic continuation of the crustal movcmcnts whirli causcd thc fonnation
«f thc Pliueeni' yrnhen and horslcn.

1 My ronpliiNi<in8 differ froni tliosc ui Vt;iiHKKK (U. I). M. VEKbKEK, MMlukkcri-
verHlaR. Giolnuische vvrkeumtigxlochiat in Ini ooMdiJk tan ilen Std, O.-l. .1rc/(i/«7.- Jaarb
van hcr Mijnwezpi», Vol. XXXVII. Uatavia, MKW). Accordinjt lo Vkruklk the cornl
rccfs <if thf 'l'ulau ba^fin iirp of différent iirp. and wcre ail fonnt-d durinfi the «radual ui»-
hpava! nf thc land as friniiinK rccfs, wiiicli arc now foimd to bc the oldcr hccause of thr'ir
hiRhcr levcl abovc the sea (i.e,, p. 777).

The highest, those of Dirun Idge ut an altitude of 1283 m. above sea-!evel, he
repards as Miorcnc, those of Lahurus at an altitude of ô6!) m. îis of somewhat laler date,
and the lowcrnun-t, those of Fatu Lamintutu at an allittide of .'iOn m. us Pliocène. Thc
oldcr thèse roral reefa arc the more they diverse from their orijànal horizontal position;
thus the oidest dip H°, those which are at a lower level dip 5''40', while those still farthrr
below dip only ^l-SO' (I. c, pp. 357 and 778.)

AlthouKh admitfinR tiiat coral reefs are found outside of the geosynclincs, and that
thèse reefs now ocrupy the highcst levele, I think that ail the clevated reefa, those whirh
occiir within the arca of 'he gral)en, inchiding tlie Talau baain, m well aa those whirh are
situafed beyond the limita of the graben, wore formed before the comnieneement of the
Iafe.st period of emcrRenee fuprise) of the island of Timor and connequcnlly niusl be of the
samc latp Pliocène <ir early PIei.stoeene aitc. The fecbly synclinal and somewhat distiirbed
fuid fraclured condition of the reefs, which sprcad continuously over large distances «ithin
the ''gralM'n", would cxplain the facf that thèse roofs are now at différent allitudew, dc-
ereaMing to\yards the central a\if of the uraben, An cxamination of ihe Foraminifera
of thèse varions reefs ruade by R, J. ScHtBF.RT has hxl to the eonehiMion that they are ait

of the «ame jme, laïc l'lio<'ene o- eariy Fleistocenc. Thus 1 hâve to correct a preiiminarv
asaumption regarding their p<w«iblc agc made by mvself before this paheontologiral ex-
aminalion had been made, Moi.KMiKAAFK l.c, p. J'2.").
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DuriiiR tlir prolunKcil jHridiI of ii'cciit ili'valiDii llic niiniiriK wiitcr?* wcrc

nI)liK('<i t<> fUt tlicir cimrsrs witli stmiiK hihI iiicri'asiiiK prailifiits, Xarnnv,

(l)'*']) vailcys, ()ftcii irui' Kullics (curtunsi. whicli an' rIiar:icU>ri?;ti(' i)f tlic tnpu-

urapiiy of llic k^i'hIit part iit" tlic islaiid. vv( rc fortiicd. Nuiiicnnis terrâtes

arc fourni aldtin llie cnur^'es of tlie rivers, liotli tliose rivers rtliich liave de-

vel(»p4'(l tlieir systetii within tlie lute Tertiary liasins atid lliose wîiere tlie

Systems lay entirely ouf.-^iile of tliese liasiiis. 'lliis proves tliat tlie eiitire

island <if 'l'inior experieiieed liie récent elevalînii. altliuiiKli nul everywhere

to tue same extetit.

Tliis cliffereiitial elevatinn of tlie laml lias (i'iK'rally eaiised tlie rivers

wliii'It Hnw witliiri t!ie Tertiary liasins tn emss. soriieMliere in tlieir eourse,

nue <ir ninre of tlie stronn laycrs of reef-liniesti. it piiints wliere tliese layers

are cfimparatively low. Tliiis in tlii' eeutral pnrtiun nf tlie Benaiii liasin

iiear the native village Xeke. at an altitudi- iif 2!Kt in llie lîenaiii lias eut a

iiarrciw. deep Korjte (iver two miles lonn tliniujïli a lliick straïuiii ni' curai

lintestone. In (me part of tliis Jîdrsc tl»' riinninj; water iindennined a jHir-

tidii of tlie corai liincsttme and thns fnrined nver the streain, uliicli is ver>

deep and stron^. a iiatiiral areli or liridtie wliieli is tiow a niucli frcjnented

road.

In tlie sanie way Talau river, jnst lielow its confluence witli tlic Haiikania

at an altitude of 240 ni.' alove sea-lcvel, lias eut a (£orf£e. now 5') ni. deep.

acro.ss a liif^ti l)ank {if eoral liniestone.

Tlieoretically one ininlit ex|)eet tiiat diirinfî tins prolongée! pcriod of

upheava!. wliieh po.ssihly is still in ])ronress, a séries of fringinfî reefs liad bi'en

foniied ull round the arca of l'Ievation. Tlic eurrent opinion is. of course,

that tlie eievated coral reefs of Timor liave heeii fonneil in siicli a way fmni

MicH-ene tinie until now. duriiin a contiimoiis élévation of the land." Tlie

fact is. liowever, tliat not a tiace of eievated frinuinn reefs is found along the

northwe.stern and soiitJieasterii coast. wlii're tlie island of Timor a<Ijoins

tlie eastcrn <-ontinuation of tlie dee]) dépression of the Savu sea and tlio

e((ually deep dejjression of the Timor sea. The westennnost portion of tlie

Island. on tlie contrary, where it horders the slialluw water wliich séparâtes

it front the islami of lioti, is covcrid with eievated fringinR reefs.

In lookinn for an exi)lanatioii of tins remarkalile faet. it is important

to hear in mind tlmt the island of Timor appears to lie uhruptly truneated

and hroken oflf hy faults alonp the nortliW(>stern and soutiieastern i-o:ists.

whieh border <leep hasins of the sea that reach close up to the shore.

Alonp; the niountain ridge of the north coast, for instatice near Halil'o,

the late Tertiary or early (Juaternary reefs and littoral deposits forniing

the uppermost portion of tlie Xeocene séries of the Talau husin, tenniiiate

al)rui)tly with their full thiekness in a steep cliff that faces the sea at an

altitude of abolit 010 mètres. Eviihmtiy thèse strata once extemh'd mucli

farther toward tl.e north. but afterwards beeaine detached. Between this

' Vkhhkkk, in liis description of (he Tcrtiury iKiriin of Tuluii river, aiso tiientionH tliin

(înriip: I, c. |i. ;)-is.

ï !î. I). .\1. Vkkiikkk. I. ',, |>, 777.
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pnilil ^,,1(1 tlii- .„„M no tr,,,,. „f ,.|rval|.tl romi nrfs i» f„u,Kl. v.-t sniull rvcfs
ipf iiviriK nirai» uri' iihuiulmil in tliv surf „l llii. prvwnt hcii.li ïhi» cir-
.urnstiUin.. „» «-,.11 as ll„. fa,.t that ll.c Inlls ai.aiK II,,. n„rtl, ,„,isl ris,, vvitli
an im,.o,i„„„„|y si,,.,, si,,,,,. Ir„n, tl... s,.a. I,.n,is t., |irm-,. Iliat tlii. isiaial „f
|)M,„r is l,r„l<,.„ „ir t„ivar,ls tl„. „„rtl,. Still ,i,.,r,. ,.„n%ii„.in« ,.vi,l,.n,.,. is

afr.,r.i,..l „„ tl„. „,ni|, ,.„„>,. «lu,,, in II,,. ,listri,.t „f Ainaiiatui, 1|„. paralld
ri.iB,.. „l ti„. Ainannl ail n„,„„tain ,.|,ain. ,.„nip,>s,.,l inainiv „f .Inrassi,. a,„l
( n.|a.,.,.,is slralasinknii! K. In" N. W. 111° S. la ,lir,.,.|i„ii ,iilî,.rin|{ah„ul 12°
'''"" "" «' "I """1 "' II"' '«:"< liii,.|, l„ll„w ,.,„.), ,„|„,r al.rui.llv. a,„l t,.r-
"'""'" ' "'' '''"' ^ « II'" '""'l. Tl„. s,.a ,l,.,.p,.ns su,l,l,.nlv' ail al.a.K
lliis ...last an,l 111,1,. an. nu tra,.,.s „l ishuais „r sl,„als vviii,.|, imIkIh |„.

r,.Kar,i,.,l as thi. sulimariia. ,.,,ntiiinali f il„,s,. ri,l){,.s. AU ,il)si.rvalii,Ms
nia,li. ahniK Ihis ,.„ast support tl liiii,,,, |l,al ll„. islan,! t|.niiiiiat,.« aeainst
a failli la, il,).' tl„. Till„ir s,.a.

j
liiiiik il ,p,it,. piissilii,. tl.al II,,, faillis «l,!,.!, tl,„s t,.rminal,. Il,,, islanil

"' ''"'
' ''"!'' "Il 'I"' lli aii,l ll,|. s,,iii|, iir,. r,.sp„nsil,l,. f„r II,,. al,s,.,„.,. „f

,.|,.vali.,l r,., Is alipiiR lla.s,. |.|,.val,.il i-oasls.

If lu. assiiin,. 11,,. ,.xisl,.n,.,. ,,r ll„.s,. lin.aks. 111,. C|iu.,slii,n arisis: \VI,at l,as
li,.|.|i il..ta,.|M.,l towanis ll„. „„rti, aii.i th.. soiilli- CN.arlv il musl l„. s„„k,.n
lil,«.ks ivl,i,.|, a . „„« s„l,n„.,.K,.,l in ti„. ,|,.,.|, |,,„i,„ „f ,|„. -i-i, .,,,,1

.'^av ,1 s,.;,s.

^

N',all, ,,f tl,,. islaial „f Tinair tl;,' ,.asti.rii ,.,mtinilali„ii <,f II, Savu sia
Is :lL'.Vi 11,. ,l,.,.|, ii,.ar II,,, islalal „f KainbiiiK. Ti. tl„. soiltli II,,. Tiliiiir si'a
IS :illl!l m. ,l|.,.p. aiul Ihis ,.„nsi,l,.ral.li' ,l,.ptli is f,iun,l iniii.|i ni.ariT t,i tli,. ,.„asl
„f Tiiii.,r lliaii tl, tl„. Saliul liaiik. wl,i,.h foriiis part t,< th|. mntiii,.|it „f \„s-
tralia.

Tiliair, laravvi.r. is n,,t II,,. „iily islalal horikn,! al Ixilii siil,.s l,y ,l<.,.|i

s,.a-l>asiiis an<l ,.xl,il.iliii|j in ils rais|.,i nm\ r,.,.fs uiiinstakal.lc pr,„ifs „f n-
" >iplii'aval, f„r tl, ajnrity, if ii„t ail „f tlic islaïals „f tl„. ,.ast,.rn p„rtii,ii

<,f tlii. »r|.hip,.|a|j„. an. alik,. in tlii.s,. ri.s|,,.,.ts. Cmsiïoa.ntix tli,. ,.ri){iii „f
tli|. ,i,.|.ii s,.a-l.asins an,l tli,- ,.|,.vali,in i,f tl,,. islaïals in tl». ,.ast,.rn i)„rli,ai ,if

tl.,. ar,.|npi.|aj:ii iiiay h,. r,.caril,.<l as siinnlla pr,„.,.ss,s l„.twi.,.n \vlii|.|i

a K,.i„.|i,. ,.,mi„.,.|i i,isi |,av,. ,.xist,.,l.

A,ij,iii,i,iK siii,k,.|i ami tilti.l likiiks iiiust havc risult,.,l fr„ni tlu. .saii,<.

rails,.. nl,i|.li in i„y „|iini„ii riiiist liav,. li|.i.n a pro(.i..ss ,.f tliriist al a (.crtain
ili.pth. nsiiltiiic in wiy laru». Iiiit Ri.nll,. f„l,ls. Kvi-rv raiiKC of lilt,.,l aiul
lliiilly iinlail l,i,.,.ks ,,r islamis, ,.«. th,. Tilii„r raiiw. tlu. Fi„r,s rani;,.. ,.ti..,

m tins CILS,, iniliiati-s tl„. ],<isiti„n of a sa.lill,.. an,l ,-v,.ry raiiR,. of s,ink,.n
I lo,.ks ,ir ,l,.|.p s,.a-lia.siiiB inili|.at|.s tl,(. pisition of a troiiisli ,if 11.,. g,.nlli. hnt
larp' ,i|.,.p-.s|.ati.<l fiiMs. aiul tliiis tlic folding at ,l,.ptli

siirfa,.,' toptJKrapliy.

IS (..\j)r,.s I in lia

If lia

farr if an arra \v,.r,.

(|U|.sti,in w,.r,. rai,si.,| as t,i \vl,at iniglit li,. si-(.n al tli|. i.artli'

.|iiiipr,.ssi.,l liy l'riistal miiv,

slaaild 1)1- in,.iiii,.,l i,, r,.ply tl,at ils apiH'araii,.,. would I

.liH'lit at a (.,'rtain ,l,.pth. I

ohtains at prisent in tlii. rasti-rn portion of tln' IncI:

siniilar to wliat

lian arWiipoIago. But
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iiili'iiuati'ly lu ilisi'uss this llii> sulimurini' lopciKniiiliv' rriust ulsci hr cori-
»id,Ti-il. ali.l f,>rtiih!it,-l.v thc cxc.lli.rit .l,r|)-sivi .li.irt i.l' tlii' Siliofa •xi.iviitiuii
riiakis tlii» iKissilili..-'

The rncist «ilii^nt tcatiirc iiji tliia iiiap is tlii' strikiuu iliHVn-i>n' wliiih
cxists hilwirn thc wi'sliTO pcirticMi (thc Java sca ami ils surniinuliiiK»».
aial tlic caslcrri iiiprtion (llic Miihicca »ca). ïlic hilliT cxhiliit» a c,Mri|)h.x
ti>|mnra|ih,v arui ttrcat variati.iiis liiilli iii llic .Icptiis ,>f tlu> «ca aial in thc^
hciKhls „r tlic iiiiriuTous islaii.ls. iviii.'li ^t-wr.My ciicruc li.ihily fn.m th.'
sca; whcrcas thc western ana shiras a siiulil uMil vcrv uriiforrn .Icplh uf
.sca anii Mninitli outlincs i,f Umd. «Iiid, risc» wilh a vcry ^c^th sl„pc fniin thc
cciasi; -1 his ivcslcm piirti.ui. with thc rciiiIc liiiaatraphy hotli ni huicl iirul

sca-l.iill.mi. has not takcii ]iart in t\w num- r it crnslai vcnicnts: siiicc
th.- upliiavai ivhicli raisc.l thc Minc-ii,. saniisli.m- fi.rriialioii in rcjural
H..nic<) In iimrc llian IPdO m. al>,,vc tl]c sca, ne. carth-iM<,vi.nicMils havc l,ccri

nc.ir.lc! tlicrr.. wilh lhi> |ir(.l.al>lc ..snptinn i.t ll,c arca inimcdial.'lv lii.nlcr-

MiL' th,. Slrait ol- Mai-assar. In ti astcni linrliiai „f thc archipclaK...
whciv a n.inph'X liip.iKra]iliy <if lariil ami sca-hiilt |ircvails, ilccji sia-
l.asins havc l«rn formel l,y siilisiclc-nci- an,l .InriiiK Ihc saiiw lime raiiBcs „r
isiamls liavc I „ cicvatc.l al.iAT thc sca l.y np|,„sc(l m.pvcnicnis iviiich ar.-
prnl.ably slill m i-nnrsi' «f pmcn^ss. // (/,„.< ,i,,,,c,„-, //,„/ ,„ (/„. /„(,,,., ,,,„/,„,„,,/
/irriii,! fil, mi.-,l,il mimminh in II,, ,,,„si,„ri;„„l ,„ „„„,I,U „„„ l„l„r,i. II,,-

1 Iii niv ii|)irii

)ii<l<lc-n hciicatli t

Tlii» il«-U i. a fi

tiilc<t l>y |>n«liicts i.f liual

tlic rcccnt (Tusia! niovraicnls !i;is hc
Tlif iipraisiKl i.-ilaïKls. of roursc. arc si.iallcr aiili li

TDsioii net i-eunn'ractc<i llie rcsalts ef ele\alinn,
ler (lie iiri'siTvatinn ef a salirat lepenrupliy arc il

"ealil hc 1 h seniicr eMilcratifl I)v crèsien ai

Tienlicni (;,Tiiiaiiy aiid llic .\'|.tliiTl:iii<l«. KceleRii.,
itI a surface, ccrtaiiily net !ess coiiiiilicaii'il tiian
SllllSI le. Iiiijî pr

is iiiiiienilivc le stiiily llie siitniiarilie ttipORrapliV, hrcaiise ihc area
a in lliis arrliipelaiie is se niiicli erealer Uian l'iial <.f 1|||. islanils.
able <-ireiiinslaiK-c. fer (lie basins liavc heen eeniparalively littlc

àeii and eenscin.cnliy liie surface tepeurapliy eri.iiiia(ni l.y

fairly well pr.-servisl al llie l.eneîii ef thi- si-à.

.•r imw tl.an tli. y \i..iii.l liavi' t ii tiail

In er ni'ar lar^e .-eiiiiiieiits the eliances

h sinaller. hecaiise tlii> ericinal fratures
sc(iiinentatt..ti. Ttiiis in a perlii.n ..f

, net lei.ir aji... cnistal i.ie\ cincnts f.irtn-

.e»vrfii] tlial ils ericiiial tepcKraiiliieal .le.

!il et.ly Irai'. 'S ef tlsiti .-an lie secn; in.I.'e.l

lepesits w...ii.l liavi' le I».' naneved to sl.ew

<:ri„''liti', Cl.ait M,

• hi.if l.i'

.'.1 that ;it
I

llie (J.ial.r..ary an.l a perti.m ef the T.-rl

llie .ettipli'xily ef ihis tepejfrapliy.

-<;. A. r. Tydkm.^n. U,,,l,'„,,r„],t,i,- resK/Ls „f II,,- Stl,„
Uetuai. .s-,7,ef/a./i>/,((/tVir,- Part III, I.ci<I,-ii, mn,

Seiitalines mailc in llic ar.l.ip.-Iai;,, siti,,. the r..si,lts ef thc .siheiin .sp.ditien W.Tc
l.ul.nsliisl l.aiT prevKl that thc siil.marinc tepenraphy is cvrn inore ( iph^s Ihan thaï
sinwn en th.' rhart. Xer;- proh.il.ly Ihc tiiest itiipertanl resuit ni lli<> .Silaina ..ipi..liti,.ii
""' 'le'eenstralieii ef il vislim-e ef a strikinely cemplcx silhmarinc lepeerapliv in thé
l'iuslerti iKirts ef the Ka.t-lndian ari-l.ip.-lt.im. will bc more ac-cnlntiled bv future n-searehes

3 X KliiiBKK has alrcady drawn attenlien te this slrikinn dillcrcnre b'eluccn th.' «Tstcm
an.l thi; casI.Tn pertien ..f thc ,ireliipclait„ mal he adve,-at.., an indir.Tl cau-c f.jr thc d.™
s,.a-l.asiM aial t „. i.,j„nds with el.-vat.-d .-..ral n-cfs (l.e., p. SI"). I„ hi» epinien Ihe ch'va-

el Ihc islinds t,.i,k pla... enly aller the d,.|.p sca-basins had iilre.ulv b,H.n f..ril...<l bv thc
lassi's; |ir..ssiire exi^reisi^l by llie siinken Works .'ailsul laler foldiiiii al

a lir|..il deplh, and <-l..vali„n ef Ihi- islaiids (le.,
i,. Klli;. I„ „„. opinion, ho«evi.r the

.airs., «lia a direrl on..; Ihe siibsidctiii' .>f the dcep sca-basins aii.j the .•l.vnlion ef the is.
laiids look pla.T al th.- sau.c lime, and bolh opiMisisl mov.'mcnls weiv tlii' rcsiilt. et ,ine
iti.l tl.c siuiic phcnninenon ..f thrusl and feldinï at a certain dcpth

sultsidct
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r>>uii«liiig tilt

vciiinits of tli(

.\,i.-lnili,i„ ,i,„l ,l,„„(„- ,,,„/„„„(,, /„„, (,,,,, ,„„/;,„,; /„ tlw iinrlimi ,m„ml„il,h,
wljmuiHii llw .lH,.(r„(„„, ,„„/„„.„(, ,.,., („/„.,,„ /(,„,,„„ ,„„/ .(„,,,,,,/,„

In triipiral rciiiim, tmiTiiiiy. a cculiriK "f inral lijnrslciro. i» f„r il „|,„i,r
lin c-l.'valid rcpuM as i„n)î a« llaTf arc no ran«c« tn couiitiTarl ,,r ili'strov
tlii' lïniHtli» „f sui'cc»»ivi' l'rinKinn r.cf.i durinu i\w ]),.rici.l cif nplicuval.

Tliis (.a»il.v riTDKni/ahli' roatinn of vum\ linic.«t(,ru- isi'Hi» i.l friimin)!
TH-U m (liffi'iviit Icvcl.s mil' aliiivc llii. ntliiT) In trnpical rcKiiin» alîi.rils an
«xiTlIcnl iTitiTiiin fur iliriilinn «liclhi-r a i-mA ha» liirn rlcvati'il «itli nlVr-
i-riii- m sca-lcvi-l. Xdw. rai.««l l'iiral ri.|.fs liavc not linn riTiir.ii'il' in llic
rnlirr western piirtinn of tlic arcliipelaKo. tliat Is, thc lanil snrroi
.lava sfa vhcri'. a'-i-oriliruï lo iiiy opinion, no iin]

lanil rilative to tli, levil of tl'ic si-a liave taken plaiv ili lia- lalest ».,,-
''«""il '

• In tin- easiirn ]iortiiin of tlie ardiipclaKo «ith its lomiiliialeil
lo|io|{ra|ili.v, wliiTC crnstal rnoviTiienls liave oci-urnil. ilevateil coral rnls
are li nnil on llie Rreat niajoril.v of tlie islaïals,

/ hclin-r llml ivlim « ,lir/,-«i'ii ihiirl ,.'. a-, „ en)ii/,linil,il liiptymiihii II,,

m!j„iiiiiill ,;,i,4« liiil.^! xh„„- «i|/ns ,,/ „i,lmtiil.

If my sUKKestioM is eorreet tliat folilinK at a certain ileptll i» tlic canse of
llie sinniltara.oiis oricin of l.olli ilccp sea-l.usin» ami tlie élévation of tlie
islanils. tlie folloninu plient 'na woulil resuit;

1. The elevateil islanils woulil lie «roupeil in rows. for tliev are notliiii(r
lint tlie elevafeil thonuli fraetnreil stri])s of land on top of the sailiHes of tlie
ileep-seatid folds. Tlie trenil of the rows of islamls wolllil inilieate tlie iiii

of strike of sueh folils, examples of whieli inay 1-e swn in tlie row Soi-nilm-
Tinior-Tiniorlant-Kei-( 'erani-Hurn ; uiso S nhawa-Flores-Wetter, ete.

2. The ileep sea-l>asins noulil lie eloiiRated in one direetion more or
less exaetly purallel to the adjoininlî rows of islands, lieeaiise they overlic
the trouBhs of the decp-seated fohis. For example, I niay qiiote the ensc of
the Savu sea. the depth ncar the island Kamliinu. thc Timor sea thc Welicr
dcpth. etc.

.i. Near the surface, in thc zone of fracture, one would aiso cxpect to
find faults ivhieli liad limken thc sidcs of thc folds. Sueh fanlt.s would lie

lii'twi en th.- dcep sea-liasins and thc i-h-vatcd islamls; and wlu-rc the faults
hail r(-i)catedly eut away tli(- land at thc coast the di-vclopmcnt of elevateil.
frinKiniî coral reefs would liavc lieen humpcrcd. Tliis lias takcn place liiitli

on the m.rtli and the south coast of thc island of Timor, and aIso in thc
islamls of Moa and I.eti.

4. Ail thi- islamls of om row would lie elevateil, but thc élévation would
lie vcry uneiiual. as can lie oli.serveil l>y comparinK one island witli anotlier
or l>y cxamining dilTi-rent portions of om- island. Tliis is imlccd the ea.se in
ail the elevateil islamls, as ean bc prineipally dedueed from the dcseriptions
in Verbkkk N M„hihken-fersta{i.

.5. Therc is nri reason why faults should ocrurbctween adjoining islamls

1 Java, cspi-f-iiillv thc southcni roiisl. would havc b«-n siibiccd-d aiiiiin to thi-i-riishil
movcmcnt» whiili .«iiirriHl m ilii- hoiilir h,.i„i-,-ii iIip Imlinn i,.oan nnil lli,- Kiist Iniliiti
an-hlpelaKo.
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1h.1„„k,„k .. ....,,.,„! tl„. ,,.n,.- .I,.valr,l ranK,.(,,„l,li,.„f„, ,,.„.„„.,| f„|,||
whiri, woul.l huniiHT llie ,l,.v,-i„|.i.iriil „f ,.|,.v„ti'.l n,m\ nH.f». |t i. |,„«,il,l,.
that lins ciniMMstann. niiKhl ,.xpi,un «liy ,.|,.v,if.i Imumn c.rul nrf» an.
'•''" ' -" «' v,-l„|»,l at tl,,. wrshTM ..«n.Miitv „f TiriH.r

'' "'"'"• "" ' P-«"ati'.l IM xla,»» s,„l,l,.„ l„,i,l» „r lurv,.» „r «[«.„
'""

"f."'
» ••' f"l''» i"<''rf'T.',' ,.x,.,.„li„„, t„ ,1„. al.„v,. na.nti,, rul.s a,ul

.•"n,|> ,vut<-,l ,-as,.s nmy I x|».,-t,,l. Tl, „.,,.„ rl.art „f ,!„ Sil„«a
'X|»whtiim slimis g(,,«l rxaniplcs nf tliis fact.

II. lia Ti„„„- a,rln|„.|a«„ a,ai pr„l,al,l.v m 11,,. ,.|,|ir,. .„.„ „„.r„
l>..m.ai „l tl„. Maiav ar,l,ip,.laK„, lu.t I„„b au„ K,„l„Ki,,,llv -p,.akii,B. nv„
ilitliriiit t.v|>i.,< „r iiaaiiilaiii-lluililiiiB f„||„m-,l ,m,. ,ii,„ili,.r

Tla. ,.arli,.r iv]». ,„i,si>t,.,l „f intins,. f„|,|inB ,vl,i,.|, ,„„k pla.v at tl„.
''""', " <!";''<"•'"> I»'r .uhniuatini! in Tiiiaii- aial a.ija.viit islan.l> in
"ViTthriHIs ,if Br,.al n.aKnitu,!,. in a s,>„tl,-^„„il,.,,,si ,linrli,m. a,„l r,..„ltini!
'" "" -^ll'";'' '.yi'" "f -tna.tiir,.. Tl,,. lafr ,,v, riBina,,.,! rai.B,..- „f islan,!»

"''''"l'b ''l'-val,..! al,„v,. s,.a-i,.v,.l an,l ,1,.,.,, s,.a-l,„si„s l,„r,l,.rii,B ,l,„„.
rai.B,.» I..V „pp„s,.,l ,.ni»tal ,n„v „,s wl,i,.l, ar,. iin.l.aMv sti r„K|.,.ss
1I„J« tl„. tw„ t.V|«.s ,if in,mntaiM-l„nl,li„B, wl,i,.l, i„ Aiia.riia ar,. w,.|l ,1,-
v,.i„p,.,l a„,l sii,,.,. tl„. li,i f (l,i,„K„r." k„„«„ as tl„. Appala,.|,ia„ tvp,. „r
'"''''"' " v,.rtl,rust typ... an,l 11,,. (In'at Hasin lians,. tvp.. „r hl.a.k-
ta,ill,.,l typ,.. ,„.,.|,|. in tl„. .s„„tl„.a.«t,.|ii |„,rti,m ,>f tl„. Malav im'hipi.laK" in
11,.. «in„. ar,.a a,„l ,.|„.„.|y f„||„wi„B ,aa. ata.tl,,,- in aB,'. .V,.,.„r.li„B t.. inv
i.pini.m iKitli t.V],..s ,,f iniaintains ar,. ..vi.l.aitiv f,,n„,.,l l,v tanB,.i,ti.|l ,•„,„'-

pr(..s.<i,in,.'

In tl,|. fir.«t instan,.,. tl,,. ..mi|,r,....Mi„: wa,s v,Tv |i.,«-,.rf,.l an,l n„t ,l,.,.p-
s,.ati>,l „n,l ,,. ,.xpn.»s,.,l at tli.- «ijrfa,... in th.. z.,n.. .,1' fra.tnr,. l,v ni„nntai„
raiiE,'.- ,if Alpm,. |.liara,-t,.r a|.|.,inipani,.,l l,y ,iv,.rthmst sh.il.s. |,; tl„. svnml
instaii,... tii,. ..,in!)re.^»i„n «as ,i,...p,.r-s,.at,.,l an,l i«.rl,a])» l,.ss ,.,„.rKi.tif an,l
is ...vpr..s,s,.,l at tho snrfa,.,. l,y ni„u,itains „f tl„. I,i,„.k-fa,iit,.,l type, in this
liisf hy raiiB.'s .,f ..|,.vat,.,l islanils alt.TimtinB ivitl, ,1,.,'p s,.a-l,asiiis.

I Hyst,.|i,s i,f

IT1„. Ka», liiilia,, ar,l,i|i<laBo j« silaaliKl la lh|. ar,,, i,f jiin.-lli,ii „( i»o
rolil.an ,.f 11,,. ,.„rlhV ,.ru»l, llio alpin,- ami rim,mp,ui(lc .ysl,.|,M. (v„l,. E. lUya'ÏJ, „„.

\-XVnTn'? '"™ .""';'"""''"• '"" •!" 1^' «""• G.-OI. ,1,. Fran,.r. 1!N,). :t. .s,' G.

/«, 7rtl„,„l- ,.on Cefet,,.. Moaal.sberiohlc dor ,l,.ul»rh,.a Gcol. (!,« 1,)12 p ,!.;•
1, .

'
1," '^"f'""-

5'*"" "•,"•' «"'<VII 0/ ;-««,»«., o' S\T„,la.'ri«l,.'(-,,iif,',,,,ia an.l

l,.in \ol. 111 ls,o. Clbek,.'» rxT.lonation.^ o( tlio probable innd,. of oriiin of tk,-^

in".'nX„3.7 °" '"""' '" "' "'" ""'""" "'" '"" ""> ""'""' '"•" ""-"" '"'
' »™
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KXI'I.ANAllON IPK lllï: l'LAIKt*.

Pliih' I i." Il sTiuill-sciilt' itutp. cnpifd witJi u frw curriTtiDiiH friun tlir nui))

|Mil>li>lifd l'v thc TDjmKruiiliii-al In-tituti' iit Htitaviii.' Tin- sinir i,i

l'Iiitr 11 if SIX linu's luracr in sailo. liiis plate rfprrwiiîs iliiiKriiiiiiiiatir Hr<-

tinns mros** tlic islmul hIouk linrs indic-atdl on tin- iiia|>. Soinr ilctail^

wliicli arc «ivcn în tlic scctiini!*. liiii) tu lie oiiiittril in tlic timp: tlius tlir

inihricatt'tl structure in tlu- Tctliys sluct in tlir s<aitlnTri cnast rauKf i?' not

sl.iiwii (in thi- nmp, tlicrntirt' 'rctliysHliii't ln'inKimiii'iitol hy imv ciilour only.

AnupnKst tlic fdrniatidns lirlnnuinn tu tl;r Kahi ,-iliii't ()nly l'iTiiilan,

Triassic anil scliists arc scparatnl; tlic arcas covcrcd hy nlliiT fiinnatioiis

arc tcio sinall lu lie sliown im sn simili a scalc

It bas Ih'cii fnmul C4|ua!ly impossible to distinnuisli on tlic inap tl:c sniull

arcas (»f oldcr formations uhicli in niany jplaccs makc thcir appcaraiicc at tlic

surface throunli tlic ovcrlyinn l'li<i-l'lcis(oc-cnc dcposits; conscfjuciitiy tl.c

ycMow colour on tlic niap covcrs an arca wliidi is in n-ality sinullcr and riiucii

Icss continnous.

'I hc l'iioccnc dcposits unilcrlyiiiK thc l'Iio-l'Icisloi-chc fornuitioil an-

ù /îcrcntiatcd in tlic sections only and not on tiic map hecausc tlicy arc Ur
tlic ^reatcr part liiddcn liy tlic lutcr dcposit..

^Stlitlxhwrt 1,1't .\<<ltrlari>hch Timnr m >mlm'»<lr nliwlrh l::im).(l(M); T..|i..ttra-

l>hiwlic iiirirlitiiiK. Hiiiiiviii, PJll. 'l'Iic ihutich un> sp4'llt-tl in tlic vmmw way iisoa diroHii-in!

m!i| s l'xcvj)! thiit for i)hoti('ii(' nufoni^ "ol'" lias Iktii n-pliu'ud hy "il."

Discrssiox.

O. A. WELTER (Itotiii): l<'h iMincrke zu diiii VnrtniK v«n llcrm MolkncihaakI'-

(liiî-s clic liiiT voriJEcIriiftenc Krkcnntnis voa dcr itlpiiicn Slnutur Tiauirs in itskt l.iiiii'

T. \VANNt;u in Honn zu vinliink^n i«1, wi'li-hcr von nHMiiTiicn (icclciKcn uIh KrKtcr in du,-*

k:iiaii piH'itizitrti' TimorrinKidrimucn ist. On crdcr Krsto iicnrM'n i»t, wrli-hcr die icnissni

t'b» rsiliicbunKcn auf Timnr crkanni und jiublizîcrt Imt, »« auH'hte iih niclil untcriiwscn

siiiu' Prioritiit und seine Vcnlitnsti' hier uusdruckl'''h ttstzustolU-n. l'iid w(nn h(iil<'

llirr Min,i-;M,HAAFr die \Vannkr's(1ic Auffuxsunit von dcr ulpincn Structiir 'riniurs, wt'lclu-

(T frûlur 1)1 l^;illl|)ft liât, hi utc tinnimml, so ist cr zu sfinmi StclIunRwwcclincI mifs hisr.

Kil lirKlùrkwiinx'licTi.

T. W. VAUGHAN iWiishington) nmarkcd that ccrtuin tcctimii- fciiiiiri s of tiic

Wist Indifs wiTi- r-trikingly .similar to somc of ihosc dcscribid by Profissor MiH-K^iHAArK
f<ir llic East Indiai: rtjtions, Hf cullal attention to thc widf, fiât pliiteau of ' (!rcal

Itahainu biink wliirh lies rnst of thr Tiinpie of thc Océan and thc rnpid lintp froin tlic sur-

face of this platciiu to tbc icvil of thc bottom of thc Tondue of thc ()<can, I.OIM) fathoins

in deplh. Kxunia Sound. l.tMKI fathmn» deeji, hrs ciLstwnrd of ihe shoal on thc cii,-t wid.'

of thc Tontine of thc (Iccati. Thc relation» of thc shoaU ttiid lhc dccp Imys and sounds nf

the UahiimiiH wcrc, in thc opinion of the .ipeakcr, probably duc to block-faullinii. Thc
prpscnor »)f a dcpth of ovcr 1,(K)0 futhonis off tlic iiorth <-m\A of thc wcwlcvn part of

Cuba paralIclinK the Oriîanos moimt ains, and of a dcpth of ;{,(XM) fathoms of thc soiilh

sitte of thc ru«t part of thc mime ixland and purallclinK the Sierra Mnestra were nicntiom d

a» instances of th. neiproeal relations of <H'eanie dépressions and oronenic iiplift.

G. STEINMANN (Konn) eallcd attention to the existenee in thc island of Timoi of

si'veral very churaeteristic featims of alpine struetvin* and rompositîon, viz., the diversity

of faeies of the Mesozoie formations, the deep-sea d» positH and the eontemiM)r!u;eous ullnt-

Imnie eruptives. It secmfd évident that thc Timor raniie belonged to the alpine inountain

type rathtr thiin ihe Cordilleran.
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I,(H IS GENTIL.

Proft'sa'ur Si l'InivtTsili' du Pari^.

M. Lovis ClENTiL présente au Congrès une ciirtc géolti^iiiuc du Marne-

au 1 :2,r»00,000(' qu'il a. dressée pour servir à la carte du momie au 1 : ô.(MIO.(KM)e,

et il txpose, en s'aidant de ce doeunient, les urands traits de lu strueture de

ce pays du Xonl-Ouest africain.

Le Mann- est traverse de long en large pur une grande cliaîne. l'Atlas,

et il est horné au Xord par le Hif. ciui ferme la Méditerranée occidentale.

On conii)rctui dans l'Atlas, /•' Hniil-Atlat, d'où se détaclie VAuti-Athi".

et le MojjiH Alfas, tandis que e liif itaraît former uiu' cliaîne indépenilante.

Les travaux des géologues (|ui ont imrcouru le Maroc-, notannneiit ceux

uv- Flamand, Lemonif.h, Bar ks et (iKNTiL, inoutrent ([ue la série strati-

grapbique y est assez complète; terrains i)aléozoï(iues au complet, terrains

jurassitiues. crétacés, eocènes, néogènes. Les premiers affieun-nt, surtout

dans le Hif et le Haut Atlas oieidcntal; le N'éogène marin forme uni- bordure

importante dans le Maroc occidental et le Xéogène continental s'étend sur

.'S va.stt-s surfaces . dans les légions sahariennes. Des masses cristallines,

surtout granitiques ou métamorphiques, forment des îlots importants dans

les diverses chaînes.

Au point de vue tcctonitiue. il est d'abord remar<)uable de constater que

e Haut Atlas marocain- <iui fjut suite à la chaîne saharit-nne— a la structure!

du Jura françai-s. Il s'en distingue seulement par des altitudes élevées

nui peuvent dépas.ser 4,200 mètres.

yi. (ÎENTiL a pu se rendr' couiiitc (jue la grande cliaîtn- s'incline, par

un abaissement d'axe de ses p is, vers le rivage atlantique, |M)ur s'enfoTtcer

.-nus les eaux di- l'océan et s(- relever aux Iles Canaries. Ainsi se trouve

vérifiée la continuité de la grande chaîne alj)ine. jiar les Canaries et les An-

tilles, avec les Montagnes Ho lieuses, et par l'Alaska avec l'IIinialaya et

le Caucase.

L'Anti-Atlas doit être considéré connue résultant d'une- virgation des

pli.« du Haut-Atlas; les deux c-1 aînés encadrent la grand*- plaine du Sous.

La structure du Moyen Atlas demeure obscure par suite d 'explorât ious

insuffisantes, mais ^L (iKNiii. a constaté, dans la vallée tie la Moulouya. que

les plis de cette chaîne se coiit nuent. par le massif des Heni Snassen. avec

ceux du Tell algérien, caractéris par des plissements alpins.

Au nord du Haut Atlas ric.-idental et i\ l'ouest du Mf)yen Atlas, s'étend

une région plate, formée d'une série de couches l;ori?.ontales secondaires ou
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unis (IKNIIL.

Iirdair,.». l ,» ,„urli,> rfi«.s,.,it sur les .loi.ri» .l'u,,,. anci » ,-l,uiM,. car-
' "''•'' lliiTi'.vaicniii-) ,niiipl(.tci.i,.|it ararfv ,\ IV.p,,,,,,,. pcT.na.nni' |.| ainsi
transfnniK'-i- <<ti iH'iu'plaiiii'.

Ijs cciiiilii'.s si'coiulairis et liTtiaircs a|)parais,si.|it siiiis la fnrriic ,||.

platraux plus ciu moins .-.ti^iHlus. rappelant ainsi BdiMciniTit la siructurr du
plulcavi crnlral (spaKniii <iu Misila iliériciui'. l'our ciw raisons, M. Cr.sui.
•X'"'»'! ttc réiiiiin africaini' sous li' nom de .l/ixrtii iiiiminiiiu\

'' "'l'' oroBéniclu,' d tli- Mc'si'ta sinihlcTait, il'apri's l'alluri. non iili-sé,.

drs roui-hi's si.(iindairi's i^t tcrtiain.s cpii la rccouvri'iit. avoir ('ti' passif di'puis
la fin des temps lirimaircs; mais l'auteur est |Kirté à eroire. d'après ses der-
nières oliservations. que lu Meseta marocaine a largement c'ontrihué, par un
mouvi.inent d<> déplueement vers le suil.- ou |)Iutot, par un mouve ni d..
baseule.-ft plisser les sédiments de l'Atlas. ( 'eux-.'! ont été ainsi resserrés
eomprnnés entre la Mi'seta niaroeaine ,! Ii' plateau saliarie-, ipji offr,. iilenli-
HUement la mèni|. structure i^t aurait jc^ué le rôle de houdier durant les
périoilcs «( laires it tertiaires. I.'auleur arrive, même à e.v|)li,|uer les
liantes altitudes île l'.XtIas, nialirré la structure sinnilc, jura.s.sienne.

La i-onstitution ){éoloKic|Ue du liif demeure très oliseurc-. M. Ckxtil
n'a pu id.oriler cette clwine (pi'à ses ilcux extrémités. Dans l'est, il lui a
semlilé (lu'cJle s,. sé|)arail .omplètenieni du Ti'll alcéricn ,•! du .Moven .MIas.
Dans l'ouest, l'auteur a pu confirmer l'idée d'KniMnn .SrKs.s de la continuité
di's ])lis du liif et de la Cordillère liéti(|Ue à travers le détroit de (liliraltar
Enfin an Sud. le liif est séparé ,lu .Mo.vcn Atlas |iar les dépôts rnioeèni.s.

Après avoir confirnu'. di' l'a^im iléfinitive l'idée de Mixeku Cnauhs,-
lia.séc sur les ohservations .le M.uicel I!kutr.ixd en Andal<.usi<.. -(|iie
l'ouverture du détroit de (lil.raltar est assez récente, datant du déliut dn
Pliocène. M. (Jk.ntil envisane lu question d'uni' uneicntie communication
entre la Méditerranée et l'océan Atlantique à l'époiiue néoKène.

On .sait (lu -s di'ux riuTs ont été reliées, au déliut du Miocène, par
un détroit qui exi.stait au nord de la |.|iaine héli(|ue; le détroit andalou de
Toi .iCkv im(Mi;nI S'iml-Héli^/Kr iVEuiwnt SiKss, Mais, eornine cette
connnmiication était déjà fermée au milieu de l'époque Tiiiocènc. il fallait

qu'il .v eut un autre cliemil reliant, à l'éiHjqm. du .Miocène suijéricur. l'océan
.Atlantique et la Méditerranée néogènes.

.M. Lotis (iEXTlL a pu (.11 retrouver les truci.s dans ce (|n'il u])])elle le

tiéiriiil Siul-Hifnin. Cclti. eommunicalion reliait le nord de rAlisérie au
Maroc occidental par les enqilacemenls actuels di. Taza et de Kez. cl lauleiu
montre qu'il y a eu comme un hulunceinent entre les troi.s détroits néogènes
le détroit Sud-lîifain s'ouvrant dès la fermelure du ilétriiit N'ord-Iiétiqni

et la communication actuelle du détroit de (uliraltur se fuisant.-par ui;

rfrondri.ment des plis,seiiients du liif et de la Cordillère liéti(|ue entre li

d(.ux coUinnes d'Hercule.- dès lu fermeture du détroit Sud-liifain.

Enfin. JL Loris (.kniil ap]ielle l'attention de ses cnnfrèies sur l(.s ricli

esses naturelles du Maroc avec .st.s zones niiliéralisées encore très mal connue-
ses grandes forêts «le cèdri.s. d'arganiers et surtout de cliênes-liège. .Mai
l'avenir du Maroc esl entièrement dû à la richesse de ses sols. Le Mare
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uccldcntiil surtmit. iifirf des U-rrvr' hiuiiifrri's d('siKii(''cs s(pii> les nnins ilt-

lirn et de fiontii jiar les iiKlin^'tU's rt (|iu' l'uutriir consitlôrr fntiitiic rôsultutit

d'illic ili'culrifiMitidti (les tiTliiiiis fn'tac('s uii iiôuKriics. avrc arfiiiiiulatinii

de dt'liris ornanitiUfs d'uiu- vinoun-iis»' vr^ôtatioii lu-rliairc l't aimui'll»'. ( '«'*

terres sont (()riipurut)U's. par leur Certilité, aux tcliernnzieii- de la Itu.-.-'ie

niéridionulr.

Discrssiox.

H. F. REID iltiilliiiiim^): Tlic Ihi-ory iif Airliil.>:ic..ii l'u.vrT. Iir>' lîivm l>rt\wrri IS.'.II

;iii<l l^l>l). lli:il ll'«' i|ii;iiihly iil' ru:iti'i'i;il iii i':irli m;-\'h f ihc <':irt)i U tlii' siiiiir, wli.'ilirr t)ii'

si'cliuii i'i)m|iri>r> rtiniiiitiiiiiti, phiitis i.r .u'.'iuis, lias \u'vi\ finitirmi-d hy tji.' wurk ni' oi1i.t>

iiml liiiiilly by H vïiouu :iii,| MnwiL uf tli,' l', .'^. Vi>:\>\ iiiul t;,MMlitir Siirvi-y, by Uki.mi r

iif îlh' l'nissiiin <ii'<nl.>lic Sia"\fy :iiiil l>y llKrKKit ;iii<i Nan>kn's (lî, .TViilitiiis ovcr tlii'

oci-iiiis. Ai»! ihis ilirury inrhiils \\i,- :issimi|iti(iii iliai iii:incr i-!ui lu- in-rmimliili-tl in juiy

ri'itiiii) itiul lliii.s fonii :i iniimitain r^iiik;,'. :iiiil r<M|iiir.'s ^i< st:tii'il by Major UrrruN. t)i:Lt

i'Ii'viiniiiis \>c ('\|i!aiiii'il by i'\|ian>ii)ii ni' tlu' iiiiilcrlyiiiï itiati'riiil ami il.'pn'ssiuii by i-nri-
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OX TIIK OU) KKI) SANDSTONT, SKRIES OF NOKTIl-
WEï rKHX SPITZBKHGEX.

OLAF HOLTEDAHL,

t'nîvewity of ChriBtiania.

I should likf to givc thc Congrcas an uccount of tlic more important
gênerai results of the geological investigation» that tlie Norwegian expéditions
of the last four summers hâve conducted in northwestcm Spitzhergen tlirough
Universitâts-stipendiat Hoel and myself, Ijut time does not permit it. I
shall therefore restrict myself to one snecial subject, viz., the highlyinteresting
Old Red System of the area. a séries of rocks that, in proportion to its great
thickneas and distribution, has been hitherto the least kn„wn of the many
formations of Spitzbergen. It is now hoped that somc of the chief features
of this enormous séquence of strata are known, though to work the System
out in détail would require ycars of unbroken study,

Inatead of describing the various facts about thc Devonic System of
Spitzbergen, which were previously knpira through the Swedish investiga-
tions, I shall only mention the splendid Iwok, "Beitrûge zur (leologie der
Bdren Inael, Spilzbergcm and des Kônig-KarU-Landea," published by Profes-
ser Nathorst in 1910,' wherein the détail.? are givcn. It will sufiice to say
that the stratigraphical as wcU as the paleontological observations were
very few and scattered, and that the thickness of the System was thought
to be only a small part of what we hâve now found it to bc.

In Spitzbergen the Old Red Sandstone séries rests upon thc so called
Heçlahook System, consisting of a great thickneas of more or less crystalline
sédiments, phyllites, mica schists, quartzites, and limestones, which hâve
been and are still regarded as équivalent to the Ordovicic and Siluric seiies
of Scandinavia. On Bear island, half-way between Spitzbergen and Norway,
high Ordovicic fossils are found in similar Heçlahook rocks, indicating this
âge for a part of the System.

Younger than thèse sédiments and contemporaneous with those great
folding processcs that altercd the original deposits to crushed and crystalline
rocks, are huge masses of intrusive granités and gneisses, making up the
nor western corner of West Spitzbergen. Thèse were formerly bclieved to
represent an Archiean System.

Thèse strong crustal moveraents hâve naturally been considered as a
northem phase of the Caledonian crust movements of Scotland and the
Scandinavian peninsula and, therefore, were regarded as having taken place

1 liulieliii uf tlic CJculugical Inslitmion of l'pwila, V< I . X.
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UN TIIK ILU tCKU HAKDHTHNi: MKKIIIh, KTI*. (00

W(M(U HAV MKHIKI*.

In this Kruiip ciitiir thi- tnicu-ricli, n-d iiiul rliot-oluti' rnldun-tl '«iiixNtnne

hikI mIihIi'm llmt covcr ii Rrciit purt uf riortln-rn SpitislM-rKcn. tli<iiinli not m-urly

an niucli a» wa« prt'viously u^siinioil. The toc-km un- imistly rathrr nxiilurly

bcddt-d aiul very fn>((iirntly ripplf-murkrct. W'v rollfcti'd t'ifh fminaK

in numeroUK liorizoïi-i iii tliir» scric!*, chiffly nf l'iiniKiii". i'tithilusjiîH anil

Aranthiiiftis and indicuting a [.owcr Devonic ukc. Thcsi' fisli miiuini* un-

foiind oïdy in ctTtain layi-ra. I)ut ant tlicri' uhundaiit. tlimiuli K^'iit-rally witli

tlie plates irtulatcd an if thcy Iiatl lift-ri traiisportcd fur Kornc tlintarirc.

B('f*idps the fisJies, osvracods and plant rt-niain» arc fouud in thr Wond lîuy

Horics. Tlie o^tracodri, l hig Lcperditia and un Ixochilina. arc vcry niiiiifr-

0118 in coitûin limy lay.,f».

The thickness of the \Vuo<l Huy aeripj', as tlii*< Rroup niuy aptly be falled,

18 aliout :i,(100 ni.

(iREY IIOEK HERlEl>.

HigluT in the sections follow 20() mètres of trunsitionul nn'ks,

and thèse are succeeded by the grey slates of the Grey Hoek peninsula,

between Wood bay and Wijde bay. Tliis is a honioReneous sequenee of

sédiments, with a fuunu consistinn of a vast number nf individualî* belnn^ing

to but a fev. .species uf l;iinellibranehs, and a iiastrapod deseribed twelve

years ago by Profi-ssur .'.. Kat«kk from a Swedisli rolleetion froni tîrey

Hock point. Tlit'se same fonns.amonpothers Avicnla. Myolirta and l'almmo-

donta, are found throuRlioiit the whole thiekne^H of perhaps 2.000 m., but

no other fossil except sonie l'ew fisii and plant reniains.

WIJDE BAY SERIES.

The Grey Hoek séries is overlain \;ithout niarked unconformity by tlie

uppemiost known Devonic group, presej: rlu-fly uîong the westem side of

Wijde bay, and consisting of grey sandstones and slates with Upper Devonic

fishes HohptychiuK-iiVf fornis, pNiimtihixteuf, vtc. In a few horizons are

found a big Isochilina, and a nuculoîd lamellibranch, both represented by

a great number of individuals and building up limy layers. In the lee

Fjoril région, Professor Nathorst bas also found fishes, plant reniains and

an Estheria, undoubtedly belonging to tins séries.

The total thickness of the Grey Hoek and the Wijde bay séries is esti-

mated to be about 4,000 m. The rooks are tolded considerably so that an

exact figurt cr. oïdy be obtained by very detailed ficld worfc.

It will be :ieen that the Downtonic-Devonic beds of Spitzljergen hâve

an enormous thirkness, arnounting t(» about 10,000 m. We hâve 1 ère, in

faet, a very interesting paruUel to the famous Scottisn (Jld Red System.

We hâve :
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mirthwt'Ht, thiit w, un the Atlantic nuit-. Th« infliH'ni'f of tlii» ronlincnt

ÎH vt-ry stnmKly inurkt>rl in lutc Silurir tinir. In Snitiantl imd the nortti of

Knulunii, H'i- tinil iniinm^f musnof* ut cuarw cluwtif niutt-riul niriiinR froni tlii

liiml. unit in N'orwuy tlir Silurir liint'Ktotii'H <jf thi- Kri<«tiiii)ia nri'u im-

n'iiliiinl t(. ihi' niirtliwiî-t ^y r*luMlir niiitt-riiiltliut wiisiii'rivfd tntin tin- wr-r.

Wc art* iiltlc ht M(>p how (lie western iiplieavul nntilunlly spreu'i towanl the

«ontht'iwt, îifi'nnipuiiied hy u (leposîtiiin ut t' «nnH-«tnne<< aUmg (lie «outh-

eantern iKmler. In Ihr nnrtîi-'onth belt ''f Minietanuirplioseil wdinient^ in

KouthcaNtrrii N'orway t!ie Kri«tiania ai- i wv nliserve iliat tlie enarine

ticpo-'ition i- rrplaccd te the n-irlh hy thi' harmi «and^tnnein latc Wenlock
tinic; whilc t» the wmtli a sirnilar eliange tirwt appearM al fhe iKnirmiiiR of

Dnwiitonian tinie, where tlie miirine lieds are foliuwed hy tish-liearinK red

sandiHtoneH.

If we luiw cunslder tl'e intiinate reUttion that nu cUmht exif*tw lietiveen

the (.'ali'dunian foldinn thriiiKlimit Seotland. Seandinavia anti SpitzIierKen,

and the diMtrdiutinn of tho re | saridwloneH, it i^eeni^ very pnil.alde Miat aUi
in thcnnrtliern part of tlie folded an-a the liivli land wn^on ihe Atlanlie slde.

It si-eniy very prolm!)le, frnm the rondi'i -u^ in Hear i-iland. where tlie

nnly wedinientslieiweeri the H"''!aho(ik and l'i-inr CarhoniferouM are thr liish

l)evon;(. l'r?^a Mand^turie, » continental depo-it with finely pre«erved plants,

that t'iere was no wea tu the ?*uiith uf SpitzlierKen. It il po,i«ilile that sunie

of the SpitzherRen IhiIs. t.r.. the (irey Huck Meries. were only d- i„iT>ited near

the présent nurth euaf-t, as nu trace of that group -et-ni" tu exUt tu the aoutli,

near Ice Fjord. Vet it rnuy hv that the lieds wen- remuvei. hy hiter enwiun,

duritiR lueul uplift« whieh are known to havfi taken phiee hefore the oldest

Carbonifrrous sédiments were dcposited.

During Lower Carboni.' timc continental eunditions still prevailed

in S()itzbergen and Hear islanti, while to the southeast in Nuva Zeinbla.

marine rocks of thiit âge arc known. The platit-bearinjç, mostly wliite or

yelluwish roloured Lower Carbonic .sandsttmes of nortliwestern Spitz-

Ijergen are found to hâve a very «reat thickness. l,2fM) to 1,3()0 m., and yet

the base wa» not seen. New local uplifts with enornvm.s erowion followed

in Inte Lower Carbonic tinie. A good idea of the aniotint of the

Palœozoic denudatlon in thèse régions is given by the fact that,at one place
in the central part of the northwestern corner, the séries iietween the Hecla-
hook and the marine l'pper Carboniferous is representcd by only about
200 mètres of sédiment, consi.sting of sand.'stones of the Wood Bay séries.

Kven if \ve as mne that at this pirticubr place the irhulr thiekness of Old
Hcil beds found at the nortli euast Maa originally not depositeil it is be-

yohd doubt that several thousands of mètres were [ircsent liiit weie r. nioved
iii Carbonic timt-.

An interesting fact regarding the uplifts and periods of érosion is that,

in spite of this immense destruction, the surface on which the oldest marine
beds were deposited waa a complète plain, without notable irregularity for

tens of miles. Over great areas the marine Upper Carbonic liinestones

TeM. upnn tho I^wer Devonic 5and=tone i\itli alisoiute eonforniity.
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l'iiiittl Siiiii* (ii'«l(>|[ii')tl Sitr\r'>, \\it<tii)iKii>i). DC
Wiili I k|i.

OHliA.MXATluN.

Tli*' Fnrty-KiM l'iirullrl Mirvcy of South AiiiÉTini i- nlli<i!iiiy ktimui

ut> tlu-
(
'oiiii»ii'ni ilr llftiKliiiN lliilnilûttiriif. (ti-l Miiiisirrin <lf uKr»^ l'nMiciif,

• li> lu {•-puMic'u ArKciilinn It vmi» i>r|t:iiiii.:i-<l in .latmiirv, MMI. iiinlir ttii'

Minist.r nf l'uhlir Wurk , I><m K/kwiiki. It.winM-MKxiA. tu l'iirthrr In»

|mriH»w (»f ilfVflnpitiK ihi- niitiornil li-rriiorit- of ArKi-ntiim liy im-tin» nf

ruitwiiy Imihlitn''

nii riiilwiiy cd

uik) Siintu ( 'r.

'ir MPtiH- yciir- pn-» imir. tn ll'l 1 tin- Ministcr hinl ciirrictl

lion in ihc '(•nlhiTii tlTrit^^ri^'^ nf Min NrKn», (liulmt,

w'iiili l'utitunniii lunl Ix ilividi'il. iiml iiUn in tlu-

imrtiif'rn ttrritnr tif ilu- Chuni ;tnil KornuMii. A- tlu' nuinn^ to !" |M-ni-

triitcil un- I n a KF. rxti'nt Ncnii-uritl itnil wiiU-r ïn m-iitvi- nr of piHir «iimlity

Ht-ridus (liffii-ultii lit l>i l't hc.th
i

lotrui'tion iirul in t)ii> o|H'nttior

of llial part nf thi- lini>r« wliicli titn) l)i-<-n l>uill. It wns witli iW linjM' tliat

Hcnlnuic invf-Ntinutinn wnnlil R'^nlt in thc ilif«»ovfry nf «uffiriint wattT supplies

of Konil (pmlity tliat tlu- MiniMiT i \-i\ l.iMin lln' (irnlnifiiul Survty nf tlif

Cnitctl Statf!* for ur^^iHtanci'. utiil tlic pn-liniinary nrt£ani^:iti(in nf t]if('(»rnisinn

AUX ih'sinTH'cl tn rarry nii Iniin^raiiliic iitui (t'""'<'(ï'''

olvi- tIu' pr. ihli-m nf vvutcr Mi|pplii WIh'ti. latcT, It

Aliicli shnnM
> fniinil tlmt tlic

ri'nion tn wliich tlu- .-«tnili iliri'ctrd was nf siii-Ji a structun' (liât iirtfsittn

lulil nnt ticciiiniilatc, tlif Httt'iitinn of tlic (
'

.Tni-ii('iii was (lin-iicd (o

titi- snliitioit of tli<- prni , hy nicaii!' nf en (rim < -rinu wnrkx fnr th.' r-lnratti-

nf uvaihilth' surface wntiTH aiui nf canuls tn (-niiiluct thfiii tn [Hiiiits whcrc

th<-y iniglit lie utiliziil. Hy ilturics tlic survcys «en' i-xtcndcd tn hv

a Rt'iHTul stutiy nf thi' nutura! n-s nf thi nrthcni part nf Putunni

Il )

Incutinn survi'v

K-canH- nr l'Kstiry tn inakr urncral tnixidrupliii- siirvcys a» wtH as (tctaiici

tn (U'ti'rni inc tiu' rniit*' ni tlu- railmaii. The Cnnlillcra nf

thc Amies «a" explnrrtl to iliscnvtT rnutcs nf conininiiiralinn. tn Iftcatc centres

nf s(>ttlenie:it. anci tn estinmte res i in waler-iMiwiTs, forest.s. etc.; and

filially tlie lu'ids nf the refiinn snrveyed were classified utronlinjî t(» tîirir

future i:s"s fur agriculture. Krazing or forestry. Thus tlic survey liut; licen

iiitinmtely rclatcd to a policy of railrnad devclnpinent and thi' pruhli-nia

prewnted fo it hâve l» entiall'V eccmnunc but. ; . tlic Minister was

a lirnad-niintlcd, far-sceîng statesnian. lie rcalized that the économie study.

7i:i
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I,. th, r,. ,,„. K„v,. „,.s „„„„a|iH,.,l M.ppc.rt t„ ,i„. .Hmlifi,. w„rk h, .V fur

n,.,tr„ll,,l tl„. s„m..vs ..xpi.nsrs. (Vr(ain pr„l,l,.n>, „f sni.ntifi,. in„.r,.st

.
.t .«al y 1,0 paul fr,„„ ,1„. apprupria.i„„s wl,i,.l, supp„r„.,i ,1.,. w„rk. ,Z»tu, H». tn,T,.„r,.. ,.a„ ,l„ li„|,. ,„„„. ,|,a„ ,„ i,,,,,,,.,, ,i„. ,,„,„,|,,^ „,

r,.iat,on» «,„,.n «-, liav,. „„l h,,,, al,l,. a,l,.,|uat,.|v t„ iiucstiKal,.

<>K THF: WnUK.

Tiic ilisirirf assiKni'il tu tl

tiiins li

I:

luclios IIi(lri,lo(ticiis for its initial
."Ms l„.s

,„ „„rtl„.r,i l>at,iK,>,iia ai, „n ti„. f„rt.v-first parail.^l „f »,utl, latitud,.
Hiv,;,„ >a.i .^„t„m„ „n ti,„ Atlaplir cuast a,al l.aK„ Xaiiu,.| Huapi i„ ,:„.

' fr„m otu' point ti) thc

ua))i

tiicr l,v thi
Ciirclillcra of lia. Alidc». TÎM' ili.st,

priijcitnl railway is Ii2li kiliiiia-tris.

Iho .surv,-ys hiKaii laar San Ant„iiiii in .Mardi, lilll. aial uvro
.xt,iMl,d w,,.t«ar,i (lurinn thc wintir .«oason until Octnlicr „f tlat vcar
11:, y «,.n. tli,-„ lran..f,.rr,,l t„ tl,,. A,al« f„r th.. .^nntncr na,nti,s. ir, ,',r,l,.r
t., ,.xpl„n. for a railvvay pa.^s l,y w|,i,.l, tl„. FataKonia.i liiu iil.i l„. ..^t I,.;: '

""".• I'"~ "y """" "« l'atanonian liiu' niiilii l„. ,.xt I,.,|
to \ al,hv,a oti tl V Parifir ,,,a.»t. Tli,- varions partii-s «vrc o,ri,pi,,,l in pc.rtin-
.nt «tn.lus ilurinu tli,. snniniir „f 1012. In th,. wiiit,.r „f tiiat v,.ar tli,.v r,.-
tiini,.,l to th,. r,.si„ii of th,. l'ampas wh„r,. t„,«,Kra|,iii,. work «as ,.arii,.,i „ii
«i.il,. th,. p..,loKists \v„rk,.<l n|) tia'ir r

acain transfiTr,.,! t,i ,,„. A]i>l,.s for tli,'

thc spriiiK th,. for,',, «as
f iiiakinu siirv,.ys fur l,ran,.li

., ..
,

M .\.s,*i.sl„nt li,iK>gTaph,_
Mos.,r». h.s(M.UANN and Uhaknaihkr nsimiKi. C. K, Kmnhi (I

wiw apiioiiilp,) ToIK,grrti,l„.r
...

r,.|)l!,c,. Chakxaiiikh. .1.

la ,.ourHr „f II,,. w,)rk
!*. GrtiIcKicul .Siirv

S. Mkrckk (Ctii<.!i)i„), un,lci™ N-HX,:,,,,:» ( N,„ Z..ala.„l
), «,.n. ap|K,in„.d As.istant To,H,grapl„.„. n l' Ârm avCiv,l h„K,„rrr, and .10. .\I„r.„x., Assi,„„nt Kn«in„.r. .-rro lildod ,„ ,h,.

,'

rp „ tl l''fi

R. .M. Match (l n.vrrsily „r H ,„.„„ri„), «.^^nd su,r,.»»ivelv as ».,.rr,„ri,.» i„ ,.| ar
'

,tadnanistratinn and aiTounIs.
' m ,,iarK, di

Tl„. uriiiiiiid Contran l<x)k cff,.,., Janiiary 21, lOtl, and ,

« bcing cam,Kl on in diir,.rcnt dislr et» nrcrdinii te thc ^cason u iih ik. 1,

ot thc wintcr «.i«,n „f thi. yc„r tlic r„„.c ha, hccn nlcÏÏ^bvZ ,m , ,i„n ; J

'

"Zçracl, . ith thc „,a,„rity of ,1„. American mcmbcn,. »ho havc r,. urnM , 1 ,cTniuJïàtc
'

uJdcMh dw'r '"'ïl^T'l'-
"'"''^"' •*"•««.».:» and H,T,ii CCI „; in thc flcldundcr thc direction ot S,.Sor Fbeï lo complète the topographie surv,.ya.

'i~.



KUitl V-1 lUHT rARALLEL SfllVKY UF ARGKNTINA. 715

railway lincs niirlli uncl «iiutli of Lagci Xnlmcl Himiii. imrl of stiidyinK timt

si'Otion (if tlii' ('"rdillera wliicli ininht lie trihutary tu tlic Iransccintinontal

railway. Tliis wi)rk l'xti'ndi'il Inim San Martin di' li>» Andi's in tlic north t<>

Uici Ciircdvadn in thi> south. cir trom latitu.le :i!l° 4(1' t.. I;i° 41)', in tlic ( 'ordil-

Icra. It was liri>nglit t» a clcisc in April, li)l;i. I)y tlic inclcmcnry of the

wintiT »casi>n. and tlii' ficld wi)rk was iiKain transfcrnd li> llic l'arnpas.

AltliuuKli fnrtluT i-onstructinn iit ti.i' railways is ti'ni|)(irarily l'hcrlii'il, tho

Ailministratiiin lias inadi' a lilicral alliitincnt fcir tlic riirnplcticm and piilili-

ration df tlic scicntitic and (•ciiiiimiic ilata, and tlii' nicndw-rs i)f tlic Cciinision

arc nii\ cnKap'il in ]ircparins linid rc])iirts. Tiicsi' ari' tu cuver tlic sciilcgical

n-ciinnaissancc. liic invcstifiatiiin uf thc rcsnnrccs of tiic Paini)as anil tlic

Amies, and tl iclnsions rcaclicd in rcRurd tu thc ca])acity of tliosc renions

for scttlcmcnt; unil tlicy arc to be acconipanicd liy toiMicrapliic and gcoloRic

inaps, as wcll as hy otiicrs sliowinu tlic classification of tlic iands tlirouKli-

ont llic zones covered by thc surveys.

The zone of acennitc to|H>Krapliic surveys l'Xeciitcd liy Messrs. Kukv,

Nelson, Lkwis, l'i:.\i»KitT(iN, (1iiak.xa<hkk and Lrot.snt KiiL extends

froiii llie Atlantic to tlic Cliilean boiindary in thc .\iides, It is eontrollcd

by triai.ïulation anil a \vi'1I-c1iccI<ih1 line of Icvcls T.'itl l<iloiiietres long and

covers an arca of lli(Xll) s(|nare kilomètres, Thc Beiil„Bic and land classi-

fication reconnaissance surveys cover thc sanic arca, and aiso cxtend in thc

Cordillera of thc Andes over :il,ll(H) siiuare kihiinetrcs mon'. In tliis latter

arca thcy are baseil on tlic rceonnaissaiwe topoRralihic iiiaps preparcd under

thc direction of Dr, I'. P, MnnKMi by Ihc ArKcntinc stalT of thc ( '(iniision

de Limites ])rior t« liKK, Mcssrs, .Ione», Pembektcin, Wasmiuhne and

\Vll,l.ls exceutcd thc RcoloRic surveys and classifictl thc lands,

DurinK thc scason of Hll2-l:i thc routi' of thc railroad, which is to ciai-

nei'l San .\ntoiiio with l.aao Nahucl Huapi, was survcycd across tlic liiRli

tilatcims of thc Pampas by Mcssrs, I), I.. lÎEAmux and ,1, ('., MimcAS,

whihi Mcssrs, Nelson, Lewis, Ebeklv and Mehieu survcycd railway

routes north and south froni l.ajîo Nahucl Huapi, witliin the ( orilillcra,

cnAUACTEIttSTKS OK rilE UEliloN StHVKYKn,

I falls broadly into two very distinct physionraphic

>î thc Pampas of northern Patanonia, corn'sponding

with thc frechss plains and ])lateaus which cxtend froni thc ,\tlantii- occan

to thc castern ranges of thc Andes; tiie othcr is tliat of the Cordillera of the

Andes, whiili is in great part hcavily forestcd anil which harliours niany

bcautiful lakes, Thc fornier is scnii-arid and is oftcn desert-likc; thc latter

has an almnilant rainfall anil by its i-limatc, hcaltiifulness and resources is

ilcstincd tl) liceomc thc scat of a dense population, \Vc niay brictiy dc-

scrihc thèse two distinct provinces,

CAMPAS OE NOUTIEEUN I'ATA(JONl.\,

Thc Pampa région falls into four distrii'ts, which, cnurncratcd in tlicir

orilcr Irom the .\tlantic wcstward are: thc coastal liclt, thc district of interior

basins, thc high platcaiis and the prc-.Andcan dépression.

Thc région survey

provinces; onc is that
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The Cmliil IMI.

Ti„. lowlaml al,„„t San Antcni,, is a <hZ.Z
'"" "'"''

dH=;c^3F'""=-=-:
w„.r.. „,e ,', H .r,,:;^ " „,J;Th"'";"''"":^ "r

''"' *" ""' ""™'"-
„loi„ .1 ,

«iirhcil OUI a hanlcr laycr iri t ic sandv eravi.|« nf tl„.

...n.» „,ioh ,.„„,a:„ a fa,™ of P„,a,.,„ia„ Î^H;T^a^l'ffi^ir
''

^'"'"

DiMrid nf Inlirior linriiis.

W<..«t of thr roastal l„.lt tlu. railroaii cnters a Rrcat Wm, „r ,l„„r
•

wlilc 1, as a ivliolc », in.iv r.»ll il, n i > , ,

"ajci (jr ili'pression.

' ^'"^"••'
';
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It is <»f intprcst tu ccmsider for a moment the churartcr of tlit-so streams.

wliosc uppi'araiR'c in a df'HiTt landscape is somcwliat t'xtraordinarj-. WhiTt-

»( wduld cxlHTt tlinn to lie dry during mucli of the yi'ar. tlii'V flow with a

romarkalily cinMliint volumi'. and tlirir vallcys are eliaraeterized hy ex-

tensive swainps, in strikinf; eontrast to the arid sinpes tliat border them.

Tlie Arroyo Valelicta ia typieal. It rises in tliree larije spririR» wliieh issue

froni beneath the lava plateau near tlie junetion of tlie oV4>rlyii)e ' ivas with

an underlying iinpervious hed. and wliile the springs are tlie .s.lile sriuree

of the river, tliey are in faet hnt the |ioinl of issui' of iindergrouiKl slreanis

wliieli aeeumulate in the lavas. Aseendinn to the surface of tlie lava plateau,

one fimls it l'xeeediiiKly irregular and « ithoiit nell dehried d i^'iage ehannels.

At the season of rairis or of nielting sni" it is eovered v
:

"onds wliose

waters sink into the creviees in the deii- .ava niass. Thi - irfaee is liigh.

!«K) to 1.2(KI mètres or more ahove sea, and ahove it rise voli'anie peaks. of

whieh thi' higliest. Somuneurà, reaehes an altitude of l.SIK) mètres. It lliere-

fore reeeives a larger aniount of précipitation, l'speeially in the forni of winter

snow. than the adjacent lowlands. and of this précipitation a veiy large

proportion secps into tli ass of liroken and porous rocks, silice liotli run-

off and i.vaporation arc limile<l. Thus the lava field is a great réservoir.

and the si lingly worthless pluteaus. too stony and too liigh for cultivation.

are in faet the sources of tliose waters upon whic'li the |)opulation of the région

must deiiend.

On leaving the Hajo de \alclieta some 2(MI kilomètres west of San An-

tonio the railroad rises to tlic surface of a lava plateau at t'orrai Chieo. 4ill)

mètres aliovi' sea. and continues westward for somi' distance over its un-

even surface. Tlie line thcn enfers a valh-y aniong hills of red rliyolite and

for a long distance traces a course among stony liuttcs. Iieiieath l'scarpments

of lava, yet ]iast vallcys wliere alfalfa is raised liy irrigation from springs and

the hcriis of an English estaneia graze on tlie native liasture grassi's. The

loiiography of tins rhyolite helt is apparently very old and in part res' ct-

eil. as early Tertiary sédiments are laid down on the liasal complcx. o; ich

the rhyolites fonn a very striking élément, lihyolite is hère u.sed as a coni-

]irehensive terni to designate a variety of rocks, ranging from granité to

rhyolite. which occur in enormous niasses in tins région. One of the inter-

l'sting géologie iirolilcms which ne hâve not yet lieen aille to invcstigate is

that of the relations lictwcen the granités, the rhyolites ami the inteniiediate

varieties. wliieh hère oecur in very vmnsual volume ami heautifidly exposed.

Slill threading its way westward. the railway line arrives in the valley

of the Arroyo Ma(iuinchao aliout 381) kilomètres west of San Antonio. Tlie

élévation is flOO mètres ahove sea. The arroyo rises in a group of volcanic

iiioinilains .în to 7.') miles .south of the railroad. then flows nortlnvcstward

tu a large lake without oiitlet. known as l,ago Carilaufcnu'U. The Mac|uin-

ihao valley is the site of an Engli.sh estaneia of li(K).Ut)U acres extent. and will

eventually lie settled liy a comniimity which will utilize the waters of the

stream to irrigate the rieli valley lands. Hituated halfway Ijetiveen the At-

lantic and the Cordillera, the district is intermediate lietween the rains
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«hicl, „a.s >a.-t.v„r,l ov.r th.. C.rdili.Ta „,„i tl,„s.. wl,„.|, swing i„ fr,„„ ,hc

I. n ,„,l présent» -lu. ,M.»r>.»t uppruadi to a .ImTl rcRi,,,, „f anv part „ il,.

a. Iak,.s. „1 ,1,. t „. „wlan,l.s «-,.„ ,.„nv,.rt<.,l into ,wan,p«. !{,.,,.„, v.ars

V h;
.
f l„„atK. vnnat,,,,, l,a.s ,„u,.l,o,l th. .xtren,,. „f „ri,li v. Th,. r..,,» fpr ,,ta„„n ,s fr,„„ „,„ ,„ 400 ,„n,„ ,„„„. „r los,, an,i thc long -v,. ,

'

an^m^.,l y,.s ,„a,,.v ,„,n„r H„,,„ati„„» „f 1,,,» i„,en.,it.v fr,„n v,.ar to'v.ar 'C
.lunal„.,.„n,ht„msan.,-haraH..™ticofalU,fPataKo„i„

l-a^o (arnauf,,,,,.,,. tl„. l,„,in U, which Arroyo Ma.iuincha,, ,.,„i. r,-
.» th,. .ira.nag,. „f anothorstroain, k„„w„ a., th,. Arrovo C.uaBtiH-X v, ,.•h fl„ws fr,„„ ,h,. w,.„. Thi, arr,,vu ris™ in th,. hiKh,.«t Kro„„ „f

'

Jan ,. poaks of th,. r..gi„„. A,„.,.„„ (Ira,,,!,, readles 2,(,i;i „„.,r.s in a t t , ,an,l ,..,„als t.„. ,,.,„.ral ,.|,.va,iun „f „„. sun.n.its „f ,.„. An,l,.s il thi laln> an „l,l an,l ,,,.,.pl, ,,„,,,a v„l,.an„. pr„l,al,ly of ,ni,l,ll.. „r ,a,e Cïlry

^irmumle,! I.> laxa i>lat,.aus, w,.stward up Ihr valkv „f (iùagû<.l-Xiv,.„ t„

d^v,, . «est o, Huannlua,,, ,.„t,.rs ,he wat,.rsh..,l „f the Ri„ Lin.av in I„„Jt, ,
1,'

) \.„f f.r,.,.„w„.h. -11,,. vall,..v „f tl„. \rr„.v„ CluagU,.l-Ni ,.„. like aof tl„. Maq,.m,.ha„. ,s l,r„a,l „„,1 Hat, Wui in with enarso gra;,.;s t an ^

m. ,r,.s „ .s, „f Ma,|,„n,.ha„ „r 300 kil„„„.tr,.» w,.st of th,. Atlanti,.. ,1„. aititn.l,.
.f the v„ll,.y ,s l„.,„.c.,.„ !KK) an,l 1,000 n„.,r,.8 al,ovo the soa, whil,. O^Zm«ur,„g pat,.a,,s ris,, to fron, 1,20» t„ ,,500 n„.tr,.«. Tl ,. ra ,fa , .t
liX,^",'

"?""" ""'• "'"'"« "™'""'''- '» "" """.«lia,,. vi,.i: v hh g peaks of A„e,.„n (Iran.le, is heavier than it is a short .listan,.',. ,o l,reastwar,!, Hnannlnan is, thorofor,-, ,.x,.,.c.,li„«|v well situate,!
1'

affor,l ,...I,.HI,.„ ,.,„„|,t,o„s f„r s„„,m,.r pastur,.», an,l the rainfali is a,l,.„„at,.U, rna„,ta,n a iuxnriant growth „f native grasses
'

th,. vall,.y ,,f th,. (luagtiel-Niyeu to the i„t,.rior l,asi„ of Lago Carilanf,^^u m pr„,.,,e,,,ng aeross th.. ,livide towar,! the north an,l west we lel
'

e<l.s.r,et of the ,nter,or hasins an,l enter that of the high plateaus,

nixirirt nf Ihc Hifih Plairnii.i.

nartlf^nf^'v''
"' "'•;,"* "'""""^ '^ " "" "''""'i"' ""< i" ">- »est,.r„part o li,

,
Negro, w,th a g,.neral el,.vati,.n of 1,000 to 1,200 mètres a,,.^n».ng loeally to IM) me.res ahove sea, The high plat,.au J^^ ^
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hroud lii'lt i)arall<'l to tlir Hiu IJinay uml, southeast of thut v;illi'y. fnirii nt'iir

the junctinii of tln" I.inmy and XciunU'ii simtliwest tn tlie soutlicrn liiiiit of

thc Icrritnry in latitmlc 42". wIhtc it fallw awuy towanl tlic Itio Cliuliiit.

An Indian nanic uhicli is soinrtinifs attrilnitrtl to a Tun^v of iiiduntahis.

Imt wliirh applic's nciicrally to tliis ))lat('uu rrtîion, is HiiiiH-ul-Mapu. Wlii'n

intorprcti'd it mcans tlic pliicc or ratine with passes, and is very (Icscriiïtivc

»f tlic cliunu'tiT of tlic plateau, it is a broad. elevated plain. siirinounted

Ijy niountain pcaks tiiut are distril>ute<l singly or in tïroni)s over it.-< siirfaee.

Hn<i is ('ii.-iily traverseil in varions directions liy tlie maiiy pusses tliat lie l>e-

tween tlic hills. The i>lain is in part a plain of érosion eut upon inetanmr-

phos<'d rocks, granité or rliyolite. and in part eorresptmds with the surface

of e.\tensive lava tlows. Tlu- liills in ((eni'ral présent hiwer sIoih's of the l»ase-

tiient conipU'X, oapped hy a tliin seciuence of sedinientary stnita surrounded

hy lavas. The sprin tf tlic région ail issue froni the Imses of the lavu

suniniits and are ratlu-v liniited in volvune. as the eatehniint art-us are usually

sinatl.

In Aneeon (irande and its radiatinR spurs tlic eliararter i- soniewhat

iiifferent. as the greater eh'vation of the rentrai iH'ak inakes it tlie sonree uf

streanis \vhi<'Ii How frotn it in ail directions and wliidi eut tlie plateau witli

<leep canyons.

Xorthwurd from Aneeon Oranil( tlows the C'uniallo. a trilmtury of the

Liniay. tlie varions head branches ut wliich drain ull of the nortliern slope.

Froni the southvvest und soutliern -^ides tiow varions streams winch are

trilmturies of the Rio Cliico, a lira, n of the Chnlmt. und eastwurd the

'alleys descend to the (luunÙel-Niyen.

The Kt'oitisi*' structuri- <}f the hiRli plateaus heinn cornplicatcd ami the

toponraphic features being unequally develi>ped, the resioii présents a great

variety of aspects. It is doTiiinuted by tlu- hinli volcanic pe'iks of Aneeon

(ïrande. El Arco, El Cainelo. and others. The volcanics rest upon erotied

surfaces of pre-( 'n-taceous rhyolites and descend into deop valleys eut in

thèse older roeks. Tuffs anci ffravels of late Tertiary âge hâve been deposited

over tlie iireviously existing irregular svirface of érosion, and the radiatinp;

streams supi'rimposed upon the-^e soft rocks hâve sunk broad valleys in tiie

tuffs or hâve eut narrow canyons wln re they bave corne down upon spurs of

the barder rocks lieneath. Thus the valleys. thongh generally wide. narrow

(ircasionally to niere gateways or to inipassable Korges. 'i'he surface of tiie

tuffs constitiites a fiât plain, and though it is traversed l)y canyons froni 150

to 200 mètres deep, it looks continuons as one rides over it. Tlie relief being

thus rugged and the valhys tlius difîicult to follow. thc location of a railroad

Une westwani from Huanuluan in the direction of I.ago Nahuel Huapi has

proved a somewhat difficviit task. but tlie American enginee-s who were

called in l)y the Comisiôn de Estudion Hidrolôgïcos hâve succeeded in solving

the problem ami locating a satisfactory line across the district.

Northwest of Aneeon (îramie, a»-
' separated froin it by a low pas- be-

tween the headwaters of the Arrojv. .' nallo and those of tlie Rio Chico,

is a high range composeti largely of the old rhyohter=- The sunnnits attain
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inay follcnv it soiitliwurd In ncur it.« lii'iid in llii' Aruli',» «lu

tlic Arroyti I.

l.llMInii'tri'x
cnpss «ruvi'l plutran» „l tlii^ iiirliiT (ilacial .•|»iili l„ t\if licail cif

"S i-a.«lwar(l ariiulul tlic lava

ricic-aii ili'-

Tlic I.a.« liayas Ile

coilllîi.» tliat iwiicii Irian l'ic-i. (Jurriiailii aial liiTi' lill tlic prv-Ai

is lia

In lalitiuli' 41° :<ir risc >"'Vi'ral arrovn

prin(-i)>al MtK al liii'y. «ill, lia' lii,> Cl, in,, lukf lli

c,f whii'h lia. X i,H|inn('<i

a'ir cniirscs in tl,ii

pn-Aialcan (l,.pri-s.i,,n s„ull,vvaril I,, l'.,l„iMl,ia'l. Tla' Hii, ïiTku. N.

lairtlnvanl, jcin» lia' Ilic, Chi,-,, al l'i,fiiialaal aial

(if lla> liii, ( 'liul.nl ll,al lli.

Il»' prt'-Aiali'aii lU'pri's

lia- Iwc, f(,rin lia-

l^lvvarll lo tlii. Allnntii'. Tla' 'IVrka i

ulumc

un\ tritin ils

ncrlliward. A siiiily iif II,,. |il,ys

in 111II' vieil, ily iif lalilialv 44° m'

(Aluni

iiKraphy slinws tliiil |.ai-l, i,f lluw siri

TlTl

. l'iilliiiu-uril. l'ii'liiliiil'ii. KioCliini anil Itii, Teakal
iary liiiii', and 11, al lla'y iipy an

xistcd in latp

nisly willi Ihc upiifls iif 11,,. Ciirilil

iniKinii- di'i)ri'ssicin wliic'n di'Vi'liipcd

al cif lia- liinh plairai!

Il wniild ]« an l'rror lo \vavf llic iniprcssi„n thaï llia pri'-Andi'an di-
prcssinn is al lia' pri'si'iil lina. a widi' va Tlii

clumncls in it» nrininal (loiir, and llic IMcliili.ufu llinv

Tli.

riKin;

places hounded t>y

e niounlain slope

rivers liave siink llieir

roi'kv walis. in Dlhers skirled I

aiiycn llial is in

ise ;,,Hj mètres on eai-1, sidi' of il and lia

»y jtravel lerran

llieniselves are eut aeross liy valleys and wind-naps. «liiel, are on upied l»y
raim's and liurdered l,y outwasl, gravels of the early (llueial epoili. ïl

enery is, llierefore. oiie of divcrsilied proiiles and varied i piTls
riic pn-Andean dépression inay lie said tci lirancli. in tl,e hasiii of I

Naliuel Huapi, iiilo tlie ( ordi itself. The élévation of the lake is l,i

7li7 mètres aliove sea, and tlie Liiiiay. taking ils rise at llie oiitli

nortlieastivard for a long distanei in a eanvon eorre:

Ihe siruetural trousli to «hère it joins tlie Colloneurà. I.

I, Ho«s
pondiiiK in course «itli

tiasin «hieli has hm (trenlly il|.epelied hy Rhu

ago Xaliliel IIu

:orres]ioiidinK «itli Ihe for r ean.von of tlie lieaiKvaters of the l.i

tends s e lill miles norllnvesl inio Ihe Cordilli

chr lie lake near ils outlet and
signed lo extend aloiig tiie north sli

•rosses tlie I

ira, The ruilroad, wliieli

ilnay al Ihat point, is de-

lritnilar,\' valleys nortli«ard lo Ihe 1

lore of I.ago Naliuel Huapi and liy

asiu of I.ago \'illarino. Krom tlii.

isin a liraiieli inay lie exieiided weslward lo eross the Andes in llie nass of

nettes abovellie Cajon Negro at an élévation of 1,180

about one mile long Ihrough solid granité.

is relalively sieeper. but the iine nould lie extended lo \'u!iliv

( 'orrai on the Paeific.

'ea. «ilh a tunnel
rhe de.seent on the {'hileaii side

a and l'uerto

Supploiientarif AVe.i ini the P>u»jKt.-<.

We hâve thus eompleted a desrriplive traverse of tlie continent from Ihe
Atlantic ti) the Andes, es,sentially along the parallel of 41° soutli, Tliis
travers., corresponds with the zone of accurate toimgraphic survevs and tlie
région» of whioh we hâve definite knowledge, Our reconnaissance extend|.(l
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iiK-nl» iif llif liuH'riirnl iiiniplix, IcjkiIIiit «ith Cri'liu us sim^limi>r< iincl

l'aliiKoiiian «ilirLciitM. «rrc lluTc crcwlid Info vullcyn t,l idnsiiliTulilr ili'plh

lifforc lliiT -nirnil irrlaiii ituiMIihis uf liilT». «Iiirli l'Xti'lniv. ly Hlliil tlic

valU'y» iiiul wiiiih «. iieirihuli- tn lli,. Iii|<t .Mioi-vm-. ïliv nsuit wii!< lliat

ill l'xravatinn m w valliys. ilrainani' liiii's havi' ii> »< aw» riilcvi'lci|«'il thi-

«Iii vallfvs or ciit caliyoïi!- aiTosw carlicr iliviilcs. ( tni- riiay ot.scrvi' tlii- lu'atis

ut thf iiiriinl ariil riiodiTli .itrcarns cohiiiilinii upcm tlii' iiiitlicr sIoih's of lin-

volcariic- c'iiilri'» »urli a» Aiuiiin llraiiiii'. uiul iIhti traie tlir olil valiiA» lic-

Iwci'ii raniii'» of lialf lairicil liills of Kraaiti' or otluT olil roclix tiiarniiiVil hy
Ic-rrai'i'.- of tlic liiff ili-po»its. Tlie stri'ani» ofl, n Iravi' llii' vallcy» «liii-li tlicir

pn'dci ivsora followi.cl ami, c-rossiiin a i-ol. pas» llirouiili a lariyon irilo unothiT
(Iruinaui. I>asin. TI;cm' i-rossrut» liail aircaily licni o1)sitvi'iI iiortti of Aiiccon
(iranili- wla-n tlic o]i|iortunity urriil to laaki' a riTonnaiasalui' of thi>

«Hitlurii ri'nioll in whii-li thoy ari' nnali more i'xlrnsivi.|y aial cliaracti-ris-

tically ilcvi'lopid. 'llif i.lrcani« tliat floiv frorn lia' soulluTn Mf of tlio lava
plateau, or fruni tiic ri'nion of rwurri'c'ti'd hill», .ilhiT ilii' in tlii- platcaus on
Ihc slopc toward thf Ciiulmt or. rcacliinn l'ait riviT. liiTornc trilailarv to it.

(it'uliifilr Klnirturr iif Ihf l'uiiifni.-*.

1 hi' ri'fcrcni'ps wliifii iiavi' lii'cn niadc to gi'olo|iii> formations in tlic prc-
••cdinK paw's will havc proparcd lia. rcadcr for llic ncoiinition of varient»
formations whosc tina> raniiv is front pre-( ri.taccons. proliaiily Pulrozoli-,
ti> Hcci.iit; but tliLs long pcriod of tiiia' i.s l)ut vi-ry nifancrly rf|iri'»cnti'(l l.y

(li'|»>sits, Diiring the gr»atir part 4)f tlic liistory wliirli wc can traiv. nortliiTn
l'atagiaiia lias bccn, as it is no»-, a i-ontinratal ari'a. The snlinaTgci s to
wliii-h it has ln-i'n subjcctcd liavc la'cn oiTa.sional, anil possihly la^viT at any
une tiinc coniplctc. We rriognizi' ciTtain formations or gronps of fornaitions.
and assign tliem provisionally to tli.' geolgogic c-pochs iniliiatcd in ivliat

follows. luit it iiiust lii' undrrsiood tliat cvip ivliiTi' wc liavc fossils. tlic c-ollic--

tions liavc not yct 1 n stuilicd and tiicir corrclation rcinains as yct indctcr-
niinatc.

The oldcst rocks of tliis rcgion arc mctan'.orpho.scd »i-l.ists of scdimcn-
tary origin in which a sniall cpiantity of cari diiaccou» niattcr lias 1 n rc-
cognizcd. Tlicy arc intrudcd l>y graniti's. and tlic gi.nitcs wcrc associatcd
with or followcil liy grcat outiluws of rhyolitc. The rclaticais of tlic granités
and riiyolili.s coiistitutc a pctrograliliic prolilem of grrat iiitercst ami onc
ii|Kin which thc dctailc<l study of tlic rcgiiai will cvcnlually tlirow hiiportatit
liglit. as thc cx]iosurcs arc numerous and tlic two varietics of crii]rtivc arc
fourni in close proximity to cach other. Mi'ssrs. Washbik.vk and I'kmhkii-
TON havc given soiiic attention to thc relations, hut tlieir tuM observations
do not suffice to dctcrmiiie wlictlicr tlicrc arc gradations ji.nn thc granité
mto thc rhyolitc or wlictl cr wc shiaild considcr tlie masses as distinct. The
volunic of rhyolitc is very large, as is aiso tliat of tli|. granités, and it is oliviou.s
Ihat thc regicai was. in tl arliest gioUigic cjaK-li of which wc liavc any in-
formation, onc of intense and prolongcd criiptivc activity. Tliis chnràctcr
it has niaintaincd cven dcwn to thc présent.
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miUV-MMfT l'AlHl.l.KI. r«t MVkY H»' AHII»:\ri\A. Tj'i

wliiit t'Irviilcd iiriil «lii'plv (tiiiImI ihirinit art intcrval folInniiiK tlii' i|<'|HiKiiiiiii

of tlii> i-iirly Trrtiury il'aïadiniiiiiii M«liim-riti*. In ilic vallcyf whit-h wvrv
tliiln ilt'Vi'lupnl. ili'po^ilH uf vii|<-iilii<- ii!-\\. iniid tlnw» and Kritvi-lr< win- lidd

down. iiitd purt nf thvnv niiiy ht- tiikiii tu ripri'^mt ii middli- or 1.:* Ti-rtiiirv

('pnrh II)' cniptlvi- ariiviiy. Tln-y arr widt..priad tlimniiliunt tlir rt'icinn

wci-t of M'U|uini-liuci; \\iv\ an- tound in ail W.v valhy?. wl.i.li niilialf Irnni

Ani-rtin <iritndi-. and u|Kin lln' fai-lini tlank^ nf tlit- Aiitlr» tl.ty lilltd tlir old

vtiiN'VM Ut a drpth of fnmi Hiii to L>(H> niitrrs and pmdnnd «-xtiri-ivr hurd> r-

inti platiaii-ur vallry tloor^ ijpon »)iirli a tiravil lurnialion ua» widi-ly •phatl.

Ina^niin'li .i^ llic xift tutï- «en- not niahrially, il al ail. inidid [«'fon- ll,f

ftravt'ls utrr laid down i\\m\\ tlirni, \\v tnlt-r (liai llii- Kl'avt't> l'ullowrd iin-

nit'diatHv u|M»n tlif ('lo^(• uf tlii- tuH' cniptitiriT^. Witli tlurn the lii-tnrv nf

TiTiiary déposition appci.rs (o liavc nmx' to a iln-c nnd tlial of rro^ion.

wliicli lia^" l'ontiina-d do«n t.- tin- pn-cnt tinir. to liavc lirgun.

As tlir iha; dt'jMwits \\hu\i wt-rv laid down wirc lliosc of i. ( llacial t puili

of liifEli antirpiity. wi' woiiid inlt-r tlial tlir lalcM lutTs and «favrl.- arc prod-

alily of riioii'tir »Kf. and (L:it tlif Tcrtiary rIoMd witli thr rlivatioii of tlii>

Aiidi-, wliii-li risull(d in tlir dt-vt-lopiiimt of tlic lanyoni' tliat tlii- curlicHt

Plristocrric t'l;(ii(r> r)iTil|iifd and d(<|ntii d.

IKI': ( n|<liIM.K1;\ oh ini: .\vt)Ks.

I),.,r,i,li,.„.

Tilt' Bri-at niouiitain chain of tli<- Andt.«. ^trl't('llill^ ulonv: tla- rntiri'

Fucific coast of tin- conlinrnt aiid attaininn altitnric-* of more llian 7, (KHI

iiu-trrs in il> lii«li(st pcaks, lias slron^ly inipn.-s<'d upon llir niinds of i x-

plorrrs and studcntï* tlu- idia of an iriornious tnountain harricr. di>tiii.-lly

^-t'itaratinutliclowlandsuf tlic Pacific i-oa:>t froni thr vast. low [ilainsof ra>tiru

Soulh Anicricu. So fixcd i« tliis romrption tliat il lia^ attVctrd llic dclilur-

utions of stalcsnu'H und tlu- n-lations of nations. '| hc conci-ption of a di\ id-

ing wall. iiowliin- cusy of jjassaKc uiul in niany plar» s ifripa>saM«', «as tli'

fundatnf'nlal ideu arcordinp to wliii-li tlii- lioundary lictwci-n Aruiiilina aiid

('liilf was t(i liavc hvnx traccil. «Iitii, in IHhl, tlir tuo nations ajtn-cd npon
a trcaty dcfininK tliat linr. TlirouKliout the nrcatcr part of ils cxtent tlif

romi'ption l.ild trur, aiid 11 i- cnnincirs tractd a \\('ll-drfin4d crt'st wliirli.

followinn ilit' Iii^Ii snmniits of ilir Andes, i-oincidid witli lin dividc of thr

Malcrs I «twidi llic l*acifir and tlic Atluntit. Mut froni latitndr liS" ]-outli-

ward a difiVrint Kit'tïrapliir i-ondi1i<iii was found tt» cxist. Tlic ( ordiltcra

sprt-ails out and ilividcs into iiarallcl n.inntai' vingcs. 'lia- liiulrr <nst
sonictinu's lies in \] v wtstcrn nuijti'. sonirtin.i in llif castmi. liiv» rs

risin^ in llic cxtri'tnc «est of tl.c immntain lirlt How lo tlu- Atlaiilic. wIuti'us

otlitTs cast (v(Mi of tilt' CHHtcrn Cunlillcra. in \\.f Pampas tl.tdisrlvcs, How
wcstward acniss tlie entirc zoi t- of ll.c Andes to 11 c Pat-itir. Hiri- «as con-

fusion for thc trctity-niakcrs. A nioui tain wd' xd bcconic a lal)yrintli

uf hcight-s and vallcys piirccii in niany placis y rivcrs which uound in

zijïzap; t'um^f^, now toward onc f^cean. now towar(' iinotiit-r. ;ii;d a !:uii[:darv
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iiiim.nR».r i-tHu.i,ir. •imn m \Hiii.vri\i,

'inp,li„,li,,.,„.

•I.l Cliil,., ,)„.

""' -holllil I,.

li<Til<«..inri. thc

» '•ilItprnliHHi.

Ini.l,. „f,)„.

iiiu.. .( iIm- iil.liT riK-li- iif thi' Arirlf. «Iii'mi- lin».' i-<>lulr.| Iu'IkIii. nhuli
liirr iiiiil lliiTi' ixc il Ï.JI») iiii'ln"< iiIhivi' -l'ii urr m-uuII\ viilijiiiir l'oiu-

liiiill ii|i ii)itiii thi- iiliilfiiii. Thi- MMMl ri-nimtii-il of llic^' vitlntnikt- i» Kl

'rriiliiiilur ilhr riiinuliriTi. M.IIKI iiiilrr. uIhuc llir «cii. »li ih r IvimI il..

""""• l> ^'ll"^ MtM.M,»,/ III ITlll. wlini lir ili-.ril.r.l il a- llir iii.iiiiiliiiii

llliil i- iihmv- lllllllil.rillK Al iIm' Imil ..( ttii- unill IH'iik lii- llir I |irii-

follllil rilllMill llllil lilki' iif Ihr ri'lli.Ml. Iliill .il' Niiliiirl lliiiipi.

AlIliMUiili lliis -iTlinn ivf Ihi- Amie- i-, ii- .li-mlnii. ii lir.Mnl iiuniiilain

'••" f «-nilfll-i'ii Ki-MKra|illir tVatUri-, it llia> \w liiviili'it lliln tttii ili.iini't

n-Kinns, a iinrlIiiTii ami a «(Hiliiirii. ami tlir ili^tiiictiMii nia.\ I x|in—l'il in

llir .ini|iii' -laliimiil liial in lli.' iiurlliiTii ili-lrirl II..' vaiii>- iMiiul iii-l

iiiiil wi'-l arnws llif i iiilain ztiiir, wIiiti'Iik in lin- -oiiltiiTli lliiy raiiKi-

ionuilililiiiaiiy Iniiii iinrtli In -i.ulli «illMii llii- ( onlillrra. Tlir ililtirni.r

lias it- oriuiii in llir uniliiui.' lunliirnmliiin. in llii- -Irmiiirr .i( llir «..m-,

Tlii' m.rtliiTli -i-ili.in nini|iri-i- Ihr .Inlili ni llii> Amir» frnni lalilinlr HH^ In
41". frnni l.aun Alnniinr m l.aun Nalinrl llua|ii. Ail n( llu- .tnwii- «illiin

il ri-r in llii' Wf-liTli CnnlilliTa ami llnw ni-lwanl In juin llirir «aliT- ih

11»' Uin rnllnlifiini ami lia- l.inia\. wliirli llnw in lit- ilr))ri'"inn tlial lir-

llInliK llir ranh-rn 1)11 nf llir AmIrK: lill ni' tl.r slri rxi-rpl 1 JlKn

l.aiar. Ilinnuli niirr il. vallrv hilnniiicl In llii» Allanlir l'uniily, lia- U'i^n lukrii

i(%vay ami l

1 llii

ili-rliiiriirs it> uatrr- 1

'liilriin Iakr..

clinn liiiili Ira

<lll< ilnwn llir l'ari-

rr-r liilti . rxl-ti.i ra-lwiinl lirl«r

tlir walrrwlirils. ami far Irnin iliniini.liinu in lirii^lil, ii.

Krralrr rlrvalioiis ir llirir ra^lrrii rxlrriniliri- llian in llir wrstrrn. Tliry

tlllls ilividr Ihr srriin

striirl llir puHsuifr t'rniii nnr ti

plali'au. Wlirrr liir vallrv llci

uIk

i.livi.lnal lu II. ami I

loiiir t'HM'!* ullmn

rirrrlivrlvnli-

' Ihr

ir- \ary trnni IMH) In HIH) iiirtrr. in allilmlr

«a. vvr niiiKl ri»r In pa>.rs liial allain I.IKKI tn l.'.IHP nalrr.

Iiarl»

rrnfH frnni nnr In Itir nllirr. lùlrli nf llir iIih']! I ran.vrrsr vall

Iaki' nf Iak.'

nnrllirrn llaly, llirsr arrilrr|i lui

l.ikr Ihr lakr« o( Swil/rrlan.l ami
.rlllpllirril in Ihr rnck liy llir rnrk-liulrn

nf tîlarirrs 1 .(NHI nirtrr. nr Ilinrr in liiii-klli"

jarrni lirijlllls. Tlirir shnrrw 1 thvays pirtiirr.ijnr am I nfl 'Il prri'i|ntiur..

Ahnul tlirir Inwrr raslrrn rnils urr jiHrd Ihr nlarial ninrainr?. nf an irr

IHTinil wliirli i» still rr|irr»rntr.l in Ihr lilllr ^larirrs llial liniirr almiil llir

liili;}) siiinniils.

raM' al a ilislam

ilrM'rn.l thi nf Ihr ilrranis \vr hml in i rh

of .rvrral kitninrlrrs a iiinrli oMrr ulurial ninriii

marks Ihr nlllrrmnst liinil Jdlainnl hy llir irr lliat fillril lllr.r vallrv. .In

an rarlirr <il»rial rpnrli.

Tlms llirKi' vallrys. ih'srrnilinK frnni llir W.'sli'rn Cimlill

' «liirll

liiml llial intirvrnr. I.rl»rrn thr Amir;

ra In Ihr lira-

an.l thr liinh plat. 'ans ..f Ihr Pampas,
ranur in rliarartrr frnni ilrrp «nrurs in llir innunluins tn liraiilifiil Iakr l.asins

uml widr strrtrlirs of uravrl plains. Tlirir wutrrs llnw in thr ilirri-tinn nf

thr wrsirrn wimis. in tlii' ilirrrlinn ivliirh thr air riirrriits lirrnnir (Iri

as ll.rV lllilna.l llu ninisliirr iiiHiii liir ninnntaiiis. VC^rialinn clianKr:

nL. «'1 j3Vè "Hk. 1 IF cvr
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laviu.
updii llu- wc'sliTii nmsi' and niviiin tlii' viilli'>> nf CliDlila. ! i^s

I.ai!" l'l!ilauf(|in'ii aii.l lli :W IVIiil.ii- lu Arcvntina. '' an> r..i. fr.-i,!-

ami, .lia- lu lia' lirariiiK muinilaiii rliiiialc aial inirc -wi .|l..v,nm -i raa.^

la^alllitiil. Tla. Hiilson, tia- IIu.v.. .!. '-- ivi'ii, Cli.ilila. a 1
^ .li- l.iNl.r

«ill Ml]l]l(irt imispcriaiR iiaillllllllilir> a. l'Iay an nn|.n' ,' na'
;

ai t!.(

futiirt' «Irvi-lupincnt of tlio Anilo.

(,•.../..( „««„«.<.

.Itvvl.- j)iau/.».--Tllc r<«ks iil Iliat scclic.li iif lia' .>iaii- «liicli lii> la'Uvi'in

lalituila» :«l° and 44° un- ]m ilnniiiianlh i.l' iisncuii!' uri)!iii aiui ii.iniaiH' sivcral

ivi»-» uf isiaiiilr, ti.Ki'tliia- nill, andrMli-s. dacitis and Infls. Willi lla'M-

ari' assni-iaK'd im-laliairpliir si-l.i>ls aial y iki'I' nnniilanu.l'|>laiwd si^di-

niiiits. Iiiitli niaiini' and In sli-\valir.

Thi'iT i^ Iml ma- Rl-iini) i)( tla'sv rorks tu uliivli wc i-m diliniti-ly assiisn

a uruln;;!.- d:itc. Tlit >i- arc marina scdirnriits (untainiiijï a l'auna wliii-li

appaars'lu li.'lunu lu lia- ralaisuiiian tunnatiun and i^ prul.aMy i-arly 'IVrtiary.

Ail ullaT ruck ||unp^ aial .wnls uf tU- liislury ..f ilic ( ..nlilliTa nnisl \a-

.IrM-rihcd -iniply as liavins prcradad ur Sliccmlad ll.i' clrpusitiun uf thusi-

lii'.is.

ïla' pi'r-1'alaKunian i-u.'ks r.aislilun' a l'asal rumiiliA npiai wliich lia-

l'alaBiaiian was lai.l d.nvn. The uldi^l aiv (|naltzilr> and slaK'S «liich

y lia uf l'al.-uzuii- ur Ma^uzuii- asi'- '1 licy urcnr in i>ulali'il. discunlinnuns

n-innaiils un ur iii Ha' crnplivi's nliiali laiva disrnpiad llain. Ana.ni: tla'

(Tuptivi's \vr nt-uyiiiza I;urntiU'mla-nrauitc. firanudiurilc, jmilrsiu- and

,lai-itas, and il appaars Ihal tIaTO is a pilval vari.ly uf alliad rui-ks. ïla'

(iranudii>rilr is yuimji<

Tha amiasilcs and dariti'

Palayunian uriaip. lail ai

• Ihan lia' lairnl.l

ara iH-truRrai

lilc, in uliicti il is ininalid.iidi-i-n

ihiaailv «iinilar lu uf tlll

dislilat liad.l lllK. anc

disliiiBiiislicd l.y mure i-unipli-\ juinliiiit. Iiy al.

I l.y thair pusiliun In'luw lia- l'atiw.nian strata

TIa' Palaiîuninn «nmp liltïs. samistii

sl.alo-l.i-ds

vvliicli

assucialail «illi liBnilia

fassililVruns samistu

liai tnarini'

ullaTs lic.ls

star slialls. TIa' strala raprasaiil tha inarina da])()sit.s laid iluwn

aluiiK tiia sliurc s uf vulcimia islands ur ]iaiiinsnliis duiini! an apual. uf |iru-

la.iimad vul.anisin mal i-nisiun. TIa' lavas and tiilïs aurrcsi,und willi tlia

Huws and axplusiva arnptiuns.

In pust-l'ataisunian lime a sirunuly tnarkad lupunniphia r.'liaf was
" .nnaliuns in

le valupail upun lia' uldar rui'ks and n]<i

liiils

alu,

(•(inaniM

lia' l'atap.niaa <•

ml uii

uf an alavatiun w

un lia

liicli iiiv [.Ivcd Ha- fuldii

idad surfaca lia uf

whita liiffs, auinixtsad alinust axalilsiv i-lv uf vulaania

I an axtansiva (irunp

isli. Snaaaadint; Ihain

In apparent cmifurinal.ility and cuntiinlity uciur axtansiva iiraval dapusils.

tliat Imva l.aan tracad frum liiRli inasas last uf tla- Andas intu that ranna,

wlaTc tl.ay curraspuml lu ((Ttain uld vallays uf Ika aarlicst ])lnisa uf tupu-

grapliia snilplara that wi- fan iilcntify. A» tluit plaiM' is ulder than any
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(liHsti(]Èis. Iml will n.lmlily mil i-liuiiKi- Ihc i-ciiicliisiim lliat thc zcpnc i.f Ihi.

Alulcs luuc hi'cli ri'lll'atMilv iiitnlilnl :ili(l upliltivl liifcrr.' Ilii' Tcrliiuv.
Wc riTiiKiiizi. sonicwlial rnorc cli'arlv lli irulitions ami liiaiac-liT

iif l'arly and latcr Tcrtiarv volcaiiic activity. Hy tli|. stu<ly iif tlii- rock
Kri>u|is »! tracT llic hi»t(iry ilciwii Ici thc Pliiicciu' «r piissiWy rariv l'icistci ic,

TliiTi' tlii' si'iinciii'i- iif prc-diai-ial fcirmatii>ns ends ami tlic fiirthiT cvidi'iKT
is t'xprcsM'd in fcaturcs of stn-ani jind . iacial cnisinn and ajïjïradatiim. T}icy
di'niimsirati' tliat, aflcT a piTiod (if diip cTiisicm. lia- Andes uf tliis rc(tiiin wcre
aeain uplitird in iate Tcrtiarv alul carly IMcistoccm'.

A iliscnssion iif tlic physiogrupliii' liistory iif thc raiiui'. cuvirinR lliis

latot uplil't and tlic pliciionicna <if cnisiim rcsnltins frijin it is pivcn in thc
acconipanying artii-h' i>n thc Pli/siuRraphy (if thc Anih's.
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niVSKMiKAIMlY (»K TIIK ( (mnil.l.r.llA l)K l.<tS ANDKS

HKTWKKN I.ATITIDKS 3»° AND 44 SOITII.

lUllI.Y «M.l.l.-.

fiiilitl -^tiiti-t <h>oli>Binil Siirvi-v. Wiinliinul'n

Willi it imtp

IcIliiwIriK iirtirlr i« lliiil |mrt

liiiituilrs:tv' l(r 1 t:t 10'.

{'Ml lllih~l iu l.llKlIl. «Iii''ll

ijitc. iM'twrcit Arift'iitiiiii artd

Awntini', ;i» liii' In.uri'lar.v

ïl.r naidll whirli i- I • lie iliscrilni! ill llli

„( th.' ( unlilIcTu .!. 1.» Ali.l.» whicli !»> IkI min

Il tlirri'liir uprisi'r. ii hcIUiii l'ill kilipriiclrr-

fiill» in tli.' /""< "I li'lii|M-nil.- juul tiicriiiil lim

Cliilc. Tlir i! iiT|>nrt lit tlii-liiiiiniliii" rcuinn i

witli ( liilc ri.ll..«> llii' wcMiTli iTcst "f II"' It'»"'! < '"rililli-r.i.

riu- urnuriipliv cif ll.i» rn.muluili r.-Ki"ii «"' 'ir^' l""'''' I*"""" '" "">'

,!,.„,... ..f .iWail llmwBh 11,.' lalmnrs „f D... I'Han. Is, .. 1'. MuiiKxn a.ul l.l»

,„||,.aKias wl„.s,. ,urv.'V- «rrr lua i. l..'liaU ..f tl'vir rouiiln. Awiilina

i„ ,l„. I„mmlarv .lis,M,l,. «ith (l.il.-, «l.i.'i, lu.«a„ in IHNl an.l ..mm» M.,t,l

it «a- «ttl.'.! liv tlu' arliitrati.Mi .>t Kinn Kdbaiii. in MKV.'.

K- .'nHiv,. .nrvi'V» w.ri^ .-arri.-.! ..n i.v I...I1. it.iv.innaml-. m .inl.r li. pr..-

,.ur,. .m-.- whi,'!, ^IhkiI.I !..• pr...ln,v.l l..(..n' <hr Arl.il.a|...n (.inninsM.,n.

an.l .. nsnlt. .,iH..iallv ..f lia' w..rk .,1 Dr. M.MiKV... tla. An.i.^an fnam

fn, Mtilu.l.' m' U, latit. .-.2° lia. I.,'.'n ni..n. .aivlnlly nnplM-,1 tl.an uny

„tl,.T law ar..a „f .-itlnT ArK.mli.ni ..r ( l.ilc. WV kn"»' H'at it i- ""1 " 'n"""-

tain ri.lB.', Lut a l.r.m.l rn..nnlai.. mm: WV kn..w tl.at th.. «urnrnits witinn tl...

z,m,. ris.- in g.-n,Tal t.i a .'. n.m. n.arly unif.irni all.Hul.' ali..v.- th.' s..a.

It lui, 1...,-.. .i,'l.Tinin«l that ,..v.'n larp' riv.Ts risinï cast ..f ta- „^„nnlam

,., |l„w tlinallfl. it t.. th.- IVifi.'. in .hiT an.l t..rt.a.n, .Imina.!,, H.rtli.T-

,n..r.- it is a .-.Kiim ..f iunn.r,.n, lak.'s, niany .,f th.'ln ..f al.l.- ».z.' and

..hara<-t..riz,..l l,y th.- f.-a.nr.-s .,f r.a-k hasins whi.-h hav,- !»,.„ .I.r,a.,a..l l.y

glaciati.m. Ki-oont xtu.lii's liuv «li.mn that Ih.T.. w.t,' at 1,'asl lw„ .list.n.'t

n,.ri.>.ls ,.t glanati.,n, whi.'h w.-r,- s..parat...l l.y a l..n>! int.T-tlia.'ial p.Tl...l.

\\v hav.. l..amo.l al*, that ,.,.r.nal taults trav.TM' th.' ranR.' l.,n|!.tu.linally

a„.l ar.. th. .'au».- ..f .•.rlain h.npln.linal valh.ys, whi..h li.. la'Uv.H't. t ho

Eastcm ami \V..,t.Tn C.r.lill.Ta,. Th.T.. is t... .v.l.'nor ..t transv.T,,. tault»

cnissiiin thc raiiRc.

W,- ihn» appr.)a.li tlie d..tail«l «tu.ly .>f thi, ninuntain z.mc w.th quit,.

a ,liff.T..nt <on,..Tt fr.a.. Ihat of thc trcaty inakcr, ..f IRSl. \\v ,hall rp-

.ognizf inanv ,li,tinct n.o.mtain lîn.up., whi.-h yrt s.-.'..i r.lat.'.l a, ,.l,..n.'nts
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Hiilirxtii it«. Ili

uiul iiri' nul iittril>iiritl>lr hi hIhi

rluiIlK.- îlirrclnrc nM-lirn><l \>vf,ir,- tlir i;:

'lll. MK'hiMnn >,i tlir pn-ivilintf |mriiKni|iti ilud \i„- .liviili- win- ^luflr.!
hy «Irciiiii nipiiirr Ufim- th.- ntriir-t (ilni-ml i|H.rli nf thr Aii<l<

lii-iilurlv In II»' «liviThitin nf Atlutitic trih

thr W.-trrri ( nnlillr

itjirif. tn i'itii>oii* hIw I( tn

itiflilii'-. |mr-

«((rilmi.- tJHMf fiinyfpus tn faiittiri

ranlnl cxcipt I

ru, aiirl n'|ilm-.'« i|ir •Apturuitiniix hiilii-rto nivcn ilm
rn itlitt'iiil < Kiiiillii

tranj'vi'r-'c nrir. nn tin- ninni-. In «iTict wh- in ntiml. imt in
riv.Ts ttliidi .nww.l \\w UiuU», Olui-iiil iTuF-inn mitlil l'ni |,hv.-

struiiiin-, rini i

rBiiyoïi'' (ii-nw-f. tlii' WrsttTii ( orililh-rii.

l'|HII..,l th.

hI . iiDliiK'riii-nt iti ji iiiirn'W KnrKr, vvlijrli

• tlii'cniiililintionr ji )ii|iti liniil nf

" I—.(tifiiil tn rru'.ii.ti liy jt

lirtiiiiiitinn ni' l'itiilriim ntut
Klm-UT. rniiM Ilipt l'xist on 11 tllMitillU riilKr. Ih*

Klariiil i-rn-inn a^ l'aii-c- nf tin- trati"'

in it tifiialivf wliicli aurns with llir |N.Hitivr ivi.l.-nc- ni ntmiïrr.
in i'HtHl»li«liirin tli.- liitt.T ii» tin- n-al <'aiiH

'atiynti.* in ihr W.^trrii ('nnljj

\otwitli>tarii|iiiK tli<

trurinfiT nf Atliiiitit

rliisi<iri iliat Kliii'iatinii >lii| tmi

tril.iitari.w tlimuKli tlir Wr-trrn rnnnihTa tn tlir I';,

il iH r.rnKiii/i-<t tliai kUu-uts .li.| ini.Tf.rr v\ttli thr rivf

«lilli-ra iiriil iii !«iit in!«laiin» ('Mtai>lis|i<><| tlit

ninraitif^ i'a«t of \\w Ka^-tcni (unlil

an-uw rrnlii tlir Atlantic wat«Tsln-.l

-niititK-rital iliviilr

Tln-y truii^ftrrcfl i 'Iruiti

tn tltr riv.rs nf tltr Ctitral Cnnlill,!
VMlIry aixt tliiiM (o riv.T" thaï ha.l pnvinii-'ly \hvu .livirti.l tn ihr I'»..i

Tiu-s,. kIi i-ial (ti\ an- iliit' In ilaii iniliK, tn thi' fnniialinii iif laki"
I» th.- cutliiiK (pf iHiiyoïis hy nrw lakc niitlcts. Tlir . vidci
iiniiiixlakahti'. and liavinjï hein nlwrvr<i hy v

an.!

cniicliiHion tliat thi> cntiri' «hviTsji

Main<- cuii^c. Klu>'iiiti<

arr clcar atiil

«rions l'XplnitTx. havf hil In thr
n in :uiy onr vum- «as <liii' t<. oiu- ami (hc

l'ffi-i-ts .if rrl

inn- ran'ful urmlysis disti

ininK "»il shnws thaï tin

rnuri-sNivr cmsinti fmni tin- lalrr intiTlVi

iKuishrs thi' arlîrr

(lividi- tcp Ijif cant

l'ttMt nf it. Wi'Tv tli

prnr.v-si-s which liavr traiisfiTrcd tlit

'
hy ulacial da

iTii sid.' of fhr Cordillcran platrail. nr In thr l»ai

niiiinfutal

lie linrniui pripr

l'arlii

of retn

I «rcahr work nf -t

ln'fori' tin- lattT and niinor l'HVctn of fz,\i

crnsinn and Kti*i'iul iph-

n-am captiin -ahs aicninpljshcrl

Sini'i' wriliiiK thrahnvc I I

.acin(ion wt-n- adilcd to thr

rd thi

statr* his olw

ilis ni

'rvatinii- lin tlic Ktaciatioti of tl

'•xccllcnt artirir hy (^i

)siTvaIiotis in Ilii> sfpulh and ruine farlli.

il' .<nnthrrn Andc^
nnrth Iiad i

M) Thr
inwmjt l'sscniial jxiiiits:

prisrnt rtpntinintal dividr. whi
ntdy fnllnws ni

tdui'ial valli'vs hv

Tuinir ridif*'?' ivliii-h

tmiKncs prntrudinjï rai-tward f

sponding In (hc hcad-watcrs of th.

d(ri«-nfd and sciilpturcd hy tin- ic- di-sirndinR intn Micin fn

rnni tiic Mininitain.i.

vaMiys vMTi iirnfonndlv

>ni thi' Andc:

\(>ulhth>flwf.r. ufih, le, A,i,

IfiBlihirc nf liwala, \.,|. \\.
iiM il.il, r>f...l „/ l;,Uig,.,u.,: Hiill. C'ol.
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PHVSKKJKAI'in OV THK (iiHrUIJ.KUA. ETC. r:i7

"An tn llic tnins-amlilH' pHNscs, tliiTr ran ln' un ilniilit llial liiry arc nid

prc-Khuial ilcprcssicnis, aii<l timt tticrcforr iii i)rr-nlac al titiir liiw passes

httvc cxistcd al intcrvals, traiisviTsing tlic wlnili' Cunlillii'i. (llm-ial i-rtisicm

may liavc doiu' much to dcciM'ii tliciii. whcfcHs. fniin rcasiiiis aircady nn-riticm-

l'd, iKiMt-tïliic'ial cntsinn caii imt Imvc phiycd any sinniliciinl part."

**In roiitiiuiinn soutli (if Lajïit .Arucritiiin scvcral Im-aks tliruiijili tlir

Cordilicra an- aKain met witli. luit differiliK fnirii tlie Iraiis-aiidine valleys

I hiivedescrilicd liy beingsulunariiH', tliat is losay. ciinsistintïtif iiarrnw tiords

or clmmiels tninsversinn tlie Cordillera raii;;i , and at its rasterii side «iilrn-

ing ont tu c'un.«ideral)lc iiilcts. The aiiaingies willi tlie traris-aiidirie valleys

aiid tlie suli-aiidiiH' Iakes are. Iiowever, so nuinennis and so rrniarkahle. that

it Kceiiis as if on tlie wliole their existence were <-aUs*'d l)y tlie saine -Keuliinical

pimers. tlie nnly <!iirerencc heiiiK lliat tlie laiid tn tl.c suiitli lies essentially

lower. tlu' valleys therefnre heiiiji represeiitcd liy liords. tlie Iakes liy irilets

of tlie nceaii."

ru\( Lll>I\(i ItKMAltKS,

"I will miw in a fe\v sentences try tn eniiiliine tlie jirincipal coiulusinns

whicli triay bc drawii nlatiiiK 1<> tlic ixist-nlacial cvnlulinn ni" tlit
' -tricts

dealt with."

'"Firsily. tlic iee-tlividc diirin^ tlic ice agi- lias in gênerai Inllowed tlii-

central Cnrilillcra range, wliereas tlic watcrslic<l nf tlie présent day, nftcn

cuusisting nf glacial depnsits. Is prilici|)ally situatcd cnnsiderahly tn tlie east

of the ninuntains indieating tlie liinits <)f tlu Inliftt CimiiHinni tiliin'utii'ii.

The (ransversc valleys nf the Pampas and the casterii parts nf iimst nf the

«ul)-aiidine lakcs. whii-h nmgraiïliically Itclnng tngcthcr. arc nearly scparatcd

by glai lepnslts They ,

• tn i)c considcred as valleys nf ernsinn nf pr

aller the lasi niiglily V\'uhglacial lige, prnbably fnrnied as the laiid i

trunsgressinii."

"Iritil tnward the ciid nf tlic ice agc the trîms-aiidiiie vallcy> mu-l havc

bccn lilled willi iee. barring any mitlet in that directinn. Tlie draiiuige nf

the ca.stcrn Cnrdillera inust at that iierind have fnl 'd the pre-glacial l'ai

pcan valleys t(» the Atlantii-. High ninraiiial ri<lgcs and (jiiantities nf glacial

letritn.s havc bccn dcpnsited in the iippcr parts nf th -l.v tlu '.ling

ICC. m iiuiiiv ( < barriiig the rivers and thns fnrniing cxicnsive ice-damnied

lakcs. 'l'hrnugh the very inenii-idcrable fall nf the transversal valleys. tlic

rivent have had but a siiiall ernsivc pnwcr. and havc therefnre iint lieeii able

tn eut tlirnugh the cxtensive glacial dc|)nsits and drain ntï the iakes. which,

li<)llowcd mit by jinwerfiil glacial ernsinn. withnnt ilnubt cnntain deptiis far

bcU.w the h'vel nf the

the 1

The passage nf thèse fnrnier niitlets tïiruilgll

al landscupe is in mnst cases ref-ngnizable, .\s the last i

traiis-andine gnrges disapi«'ars. a lower pass lias thus b4'c -d

I th(

this

directinn. the wholc drainage systcni lias suddenly lu-en reverscd, and th)

level nf the lakcs ninre nr Icss Inwered: in snmr j it is iMissilile, that tlu-

pass tn tlic wcst lias i)ccn Inw onnugh tn

dammcd Iake,"

npletely ilrain n(T the fnrnicr i



738
n.MI,EÏ Kiu,,!

..."..'»':: ritinn™!" 'n,:z:;: '-""-r"'
'"- -^""" • -y

«ions l,„tl, ,.«st ,n„l «,.s. T
n>„u„„„„, f.,ll„vvinK tl„.s,. ci,.!./

"' rfa,.ia,i„„ „„, ,J. ,;;:,;;;™^' ^^;- ;^m, .,„,.,. ,,,„. ,,„,„ „.., ^

j

''''"'''""•<l''Pr.'ssi,.Ks,,rlaul,s™ ;',;''''"' '" '" "" '""'""'""> <lu.'

lu

«oiiritf

Mvn-HK r.>|.,„i„.,,.|,v, ,„ + ,) ._.„,.. __T- •) MACiK, PHE-PI.KISTOIKNE.

1.1kl s „| tl,i. sciithi.rn Aiulc.s

v«M...v „r ,„„„ a „„„„„„„ ,,„ ,.7;;, '
'" ""'.l' '"'.v.m si,i,. i,„„ „ „,„„„

'"•^ al :,.v,. s,.a. S,„„„:' ,:' .'^ '
.

'"
;
"'!''' '— f">." 12(10 ,„ |,i„0

inctrcs al

(

•^'""''"K at tliis l(.vr.I (I, I

II",'' t"lH,Krapl,i,. p|,„,„, •,.,,„ „„, ';' "' "'-«'"T r,.,.„K„iz,.s lw„ ,li

-an.vons. Tl„. „„.. al,„v,. hi,,' s "
, T

'' """ "' "" "'"r..
Il"' rcRioi, al»,v,. tlio ,-ai,v

srrili(.(l.

•,-, ,

"laturf. valli.js and ,livicl|.s „f""•'"'"" -'1"-"I<I.T a s lirsu,, l',. d".

I--I vall..ys, sl,arp ri, ^.;".„:";:;,
"""''7I"'>- "< "- "PI- -„. are

»l"'™"-. T:„.|as,.asw, slalN a ..t-T ",""",'""" ''"">• '^"•"-"

hi.J'p;.!r"' îv7a,!!';^'i;'™:;;:;"';'""'
"'""» -"i "'k" >iiHr ».. ,„ „.,

"- '" + n s,a«,. „.„, i,a,r".:.^: ^ ;^™;;"™T" r""^"
'" "'-'""• '"

aut„„.„„„s str,.a,ns l,a,l atta,.k,.,l ,1,, 1,1 '''"•'"P""'"! i" «•l,i,.|, the
"<•' "" .!" Sharp ,livi,l,.s.. a,, Ifu I,.

,;'',';''",""" ""'i^ ''™l«a...r„

•'''-"-iuaia,.,.,,,,.,:;::L;^:Hu.:;z';;:'r' "T"
• "'""-"- «^

'» t.vpi,.all.v M.atur,.. ' '
"" '"P'^rapliy „f ,h, „igl, zone

™u,i™;ti:'::,;:^':i;::;:';;;;,;;;;;;;;;;|;;-"' i« -v «„i.ai,„. i„ „,.,

ran». as a ".,>,n>,„i„,,u» r,.^!, „ f^ t ^I
'

' """ ?'
''"''"' '"»""> "' •'«'

'-". i,..,.„
a,.,.o,„pa„i,.,i i,v

,;'':;;'"';"'"' ";-"• '-""-- -"«t
'rtain l,.,.ali,i,.s „„ „„„,„,;

,"
„

'

,'^,
'""" "' '"'"^k,;l r,.li,.f. 1,„|,,,,,,_ i„

Pia...aus „f PataKunia, .as, ,.f ,1,1,;,";
"P"«™I'''.v ,nay r,.,„ai„ i„ th„

>l<-"l.tf,.l if a„v ,„p„„a„l,

.

,
'" '" "" •^"'l'-» tl„.,„s,.|v,.s it i,

.
'."«".T, the ,„a,un. ,„p„,.a„hy „, „„. A„,|ea„ pla.'-a"



PHYSIOCHAI'HY !>K lirK r(lKniM.KHA. KIC. 73!)

aiili'duti'il hy a cm-iiliTul.li' pcridil llif |.arlii'»t uliU'iutii.Ti iit wliii-li wc liavo
record» in tlic AriiU's. ne niav iiluiisilily ussiuii it ti> tlii' l>lii)rcnc. It is a »ur-
farc l'haractiTizcd liy a rclii'f air.iiiniliiiK li> .KKI nic-tri» hitwi.™ liillKips and
ni'arhy Valley», and tliercfcire rcprc^irit» a liiw niiinnlain range: it is ndt a
plain, niir any aiiproaeli ti> a plain. Tlii. unitorinily of «nnnnit altitndc»
doe» ni>t deinonslrate an earlier peneplainitiiin, in Ihe writer'» presi-nl i)i)ini(in,

a» he ha» repvatedly ohsiTved »neli unifcirniily in ea»i'» «liere otliiT evidenee»
(if planatiiin. »neli as flat sunnnit» ecivered «itli residual »oil. were ivantinn.
Sinee pcneplanatiim i» a proee»» reipiirinR |ircil(in|!ed steadine»» cif tlie surface
in relation Ici liasc-levi'l and tlic «eiilcinie cvidcnc-e cicarly slinw» tliat tl.i»

Anili'an rcKicin ha» been une of frecpicnt, if nul e(>n»tant, voleanic aetivity
throiiKhoiit thc Tertiary, thc proof of |)cn4.plainition sliould lie very definite
lo lie coni.lii»ive. The ap|iroxinnitc aeeordance of aciite sunnnit levels is riot

adéquate proof. siiicc that approximation nuiy lie ri'achi'il in proRre»» towanl
IH-neplanation in that stage of advaliccd niaturity «liii-h thc »UMiniit peaks
anii ancient valh-ys of thc Andcan plateau jircscnt. Thi. writiT tliereforc
regards niaturity as tlie stage rcprescnti'd, ami doe» not tliink that thc
Andean range in thi» région \va» ri'duced to a |)cru'|ilain.

Heferring to thi» inaturi- stage of toiHigrapliy aceonling to it» prolialilc

géologie date, we rtuiy say that thc Pliocène topography i» widcly rceognizalilc
through thc .southern Andes, It is Mhiinly to l.e sirn in ail thc liroailer

inountain masse». Sec, for |.xampli.. thc photograplis eontaineii in thc
Argentine Kvidcru-c licfore tlie Arliitration ( onirnissiori of 1!K)2, We niay
givi' (h>scriptions of sonic i-liaractcri»tie oiTurrcnee» of thc Pliocène »tage cif

mature deveiopnient.

Al.-.ut latitude 40° 21)' an<l longitude 71°. thc Hio Caleufu i»sue» from
thc Cordillera and Hows east\var<l hetwcen gravcl mesa» to join tl;e Collon-
eutil, lu thc Cordillera thc Caleufu flow» in a dcep canyon with rocky «ails,
which are précipitons or very sti^ep; it» élévation is al ont SIK) metns. aii.l

thc walls of tiii' canyon are 4(K1 to .ï(H) mètres higli. Ascendiiig thi^m on
thc wiuthcrn »idi' of thc river, one attain» at 120(1 or l.itIO n.ctrcs aliove tlie

sea a mountain »pur. which is onc of siA-cral that jut outward» toward thc
canyon from thi' higher mountain» and tliat arc »eparatcd liy thc dcep
ravines of thc latéral streanis. Xorth of thc Caleufu is thc Cerro Hcpollo.
which attain» an élévation of 22()() n:etres and lia» »cvcral other pcak» that
reach 2200 nutrc». rrom thèse suniniits therc i» an aliru])t <lc»eeiit of :iO(l

or 400 mètres and then a long gentic »lopc hy which tlie »urfaee i» carried
down to tlic »pur» that jut into thc canyon, Ijioking westward tlie |.ye
may »ec many »pur», one licytmd another and cach oni- »o relatcil to
the other» in form and slopc as to reprc»eiit a former »iirface that c.xtenilcd
up the Valley to thc reniotcr sunnnit» in the wi.»tern ])art of thc Cordillera,

20 or 30 kilomctrcs distant. Thi- surface is now iliscontinuou» liecause
more récent canyon» and ravine» hâve liccn crodcd in il, liut it wa» formcriy
eontinuou», a» i» iirovcd hy thc longitudinal and tran»ver»c profile» of tlie

aneient valley of érosion.

Turning in the opposite direction and looking ea»t»aril, thc old surface
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Mirfacv ,, ,h,. i„va» of th,. v„l,-alu, «hi,.h w„, i,„i|, „„„„ i,. -i,,,, ,„.,
,l-.K.. ,.f lr„na,i„r a, a vol.-a,.,, is ,„„ far fr,„„ l..-,„„ ,„',„.,, ,„„ „

'

1
,"

plat ,,n„ „„„„ whi,.|, i, «„. I,„ill i,a.s !„.,.„ rai.,,! s„„„. 2,(KI(I „„.,!!

./m,
' '""* "" '''''" •^'•"' •^•""l ""<"»). tl.v M,.„.,a Alla(i.l(W .,.,.,„., an,l <Vrr„ U,.„„||,, „„ „f whi,-!, f„r„, a „rou„ lù^J^

.-an Mar„„ ,1,. I„s A,„l,,. i„ la.hud,. 4(r l.V. A...„h,.r ,,."
is , ,a, "m."

» ,• ,.„. wr,„.r has ,..,.„ „„l.v f„„„ a ,lis,an,.,.. I„„ «1,1,.,, „,„„„„.,, ,„ ^
'.

«ni.,, sa,,,,. ,.|,ara,.,,.r,s.„.s „f „ lava |,la,f„„„ l,„i„ „,„,„ „„ „,,, ...p,,,^,^,,.

nr.„a. 1, ,, a su„„„i, al,„ut 2,000 „„.,„.» i„ „l,i„„l,. .,v,.rl„„ki„« I
.

,lurl.K. ,„ at,„.,l,. 42" -.W. a„,l i,„„„.,|ia„.|.v ,.„„„,„.„.,, ,i,„ i, „rV v"

:;r" •';:ïu'::;.r:
""" "- "'™ "'- ''"-- -" -

-"
l)n,.,. tl„. an<.i,.„t „,a.,m. «urfa,-,. „f ,.r„»i„„ 1,„,1 |„,,„ ,|iMi„,.,|v i,|,.„,i(i,,,|

tics air,.a,ly ,l,.s,.r,l„.,l, „ «as f.,„,„| ,„ r„ „ p.,,,.,^, f,,„,„„, „f „„.
An,l.» ,„,,„.,„„, ,,,,.„„,:„. r..Bi„„ travers, v ,l„. „„„„, f„„„ ,

.«• 4« t„ lat,tu,lo 4r. Th,. sa. •I,ara,.t,.risti,.s «-..r,. s,.,.„ ,„ ,|,, „„ , ,ami .,, ,1,,. s,,u,h „f ,h,.s,. Ii„,i,s, an,l „,a.v h,- ,ra,.,.,l i„ „,o ,„aps „f
1,'

f
'

s,.n .le I,nm..s ail ,h,. „,v ,„ Ti.Tra .lel F,„.„,. Thus .la- „l,s..rva is
M>. of . „. A„,|,.„ l„.,„.,.,.„ lat,<,ul,.s :«l= „n,l 44° „r,.s,.nf..l a surfa,.,. wl,i,.|,had „na,„,.,l a sta„. „f ,„atur,. ,.r,„i„„ an,l ..xl,il.i„.,l a reli,.f „f .m\Z
n,,rc. „r les, ahove ,he valleys. I, was ,liversi,i..,l hy v„l,.a,„.,.s v,. v , , .hl.ke tli.,se wh.eh n„w r,s,. in the valley „f s„u(l,ern Cl.il,. ami in ail l„ „çraph,,. aspe,.,s must l.av,. elosely res,.»,,,!,.,! ,|,a, l,,.- lan.i. Sin,.,. uVZ.
liât th,. s,aK,. of maturity wi.h wide valleys ami ^.-ntle sl,„«.s ,.„„|,| „„, ,,„,,,
^.en ,level„pe,l exe,.pt at a m.„lerate ,.|ev«t^on ahov s,.a. it f„ll,„vs tl,attW Amie, were not tl„.„ the eonspi,.u„us ,n, untain ran^,. wl,i,.|, tl.ev havs.nee heeonu. .N,.vertl,el,.ss th,.y for„„.,i ,h,. ,livi,l.. I„,we,.n .i„. w,,°r

flo,v,nK respect.vely ,o the Atlanti,- an,i to tl ,. P^ifie. an,l w,. ,i,all hâve ,'e,.,

"

sum fo note the ongmal relations of th,. ,va.,rsh,.,ls an,l th.. ehanB,.s of p„si.
•"" wh„.h hâve r,.sult...l from élévation a„.l aiso fron, «laeial .la.ntning

.ANV.IX KTA.IE |„ + 21 .V, LK, eRE-I.LElSTO.ENK.

In ail parts .,f th.. sonthern An,l,.s the ex,.ava,ion of ,|,.ep eanvons is
a. n,o«t stnl<„,g featur.. of the topo^ruphy „f the range. In some in.;tane..sthe .-anyons ar.. .-ei^entri.- un.l are .lue to loeal ,liv..r.sions of th,. rivers to«hieh they helong. but in «em.ral they ar.. .s„nk in ,he vallev, of th..„l,l

.ourse, of th.. ol.l vall..ys an.l leeeiv,. (rihutaries from the sante laK-rals in™eh manner tha, the .Irainage l..H.si„s ,.f the earlier an,l la,..r stages ,„ i .«'lo

"

ment reniain ess.ntially i.l..nti<al.
'
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Tlic .xwIc'iHT ol' tlu' nui\iiii> iiiiil Ihi'ir ccirrcsporuli'iirc' wilh thc olcl

vulli'ys ari' pnwif» tlmt irii'.v un- iliir (o sln-ani iT(wiiiii iiiiil Ilml 11 ornuiinK
I«]WiT iif tliv strcuni» «as inrri'awil in aurh nmiinrr thaï tlicy eut iloim viT-
ticully tu a ik'pth iif :i(KI tu Ml lactri's iji ihv roc-k mas»,.» ,if tlicir prcvicuia
Valley llocir». Tlii- |iiji'iiiiiju'iia i>f eariycm-eiittiiiK i» ut xiiiiTal ciecurre

thriiuislioiit l'ataKi>.iia. lii'iiin a fcaluri' ni tlii- iiluteau nr raliijia rcKUiii a»
«cil a» i)f tlir Aliilc». ïlic (li.pth tu wliii-h thc ruiiycin» liavv I ri >iiiik in
thi' thiic which lias clalisfil «iiicc i-aiiyoïi-cuttiiiK licuaii i» dirci-tly rclatnl
to thi' altituili' ut thc valh^y Huur ahuvc> thc lucal ur thc nciicral liasc-lcvcl.

aial i» iiiviTscly as tlu> ilistalicc liy tl:i. course uf thc strcaiii fruiii lhi. lui'iis M
ciimisiiiii tu thc iicarcst site uf aKurailaliun. Sini'c thc altitiiih' aial thc ilis-

taiicc iletcrniiiii' thc (iciieral niach'. wc may ex|)rc»s tlic jclatiuii liy statiiiK

that thc (Icpth uf eanycai-cuttiiiit in a «iven liiiic, or tlic rate of eanyun-
cntliliK, is pru|iortioiial tu thc jîraile uf thc strcain. uthcr faeturs liciiii;

cipial.

The inaturc tupography wliieli eharaeterizi^il tlic An.lcs hefurc thc can-
yons ïverc corrailcil «as lunsislcnt uiily with niuileratc altitiiiU- al.u\c l.asc-

Icvol. Thc Pampa rcRion alsii was luvv. In thc l'icvatiuii whieh fullowcil.

thc Amican lielt appari'iitl,\ wa» raiscil tu thc altitiiilc whieh it iiuw lias,

ami thc Pampas «cre wariM'il iip iiiicc|nally. In Kciicral tlicir surface was
raised higlicst in tlie western part aii.i ileelinc.l luwaril thc Atlantic. Detween
thc Aiules aiiil thc I'ani]ias a lielt thaï wc hâve dcsianalcil as tiie |ire-Anilcan
de])ressiun' remained luwer tlian eitlicr zone hcside il. Thèse dilTercnees uf
élévation werc ail cslal.lisiied liy warpiiiK and the-hiishcr ur luwer areas were
oonnceted liy Hcxures, nul li\ fanllcd surfaces, su far as m yet knuw. Within
thc Andes Ihe élévation was aecuinpanied liy haiiïituihnal nurinal faultinu.
Transverse faultinfï lias iiol liecii recuuiiizcd.

Sinee strcams attaek tlicir u|i|ii'r watersheds re vi)Sorunsl.\ as thcy
sink their eliannels, and Rruw aceunliiiKly inlu nci|{liliuuriiiK watersheds uf
.streanis sliil fluwiiiK at liiulicr levels. il follows that siccp Krade incaiis re-

ecdinn (livide and capture in favuiir of thc strcani luniiiK thc ipiickcst fall.

It is also wcll cstalilisheil tliat Ihc rate uf corrasiun In aiiy streain is a fiine-
tion uf ils vulunie: thc firealcr Ihc volunic Ihe mure rapid Ihc eanyun-eutting.
Thèse princiiilcs finil an ap|ilicatiuli in tlic Andes. es|)|.eially to tlic i-a]iturc>

of Atlantic streanis whieh liavc I n divertcd aeross thc Western Corilillera:
wc cannul, huwever. imdcrstand thc iMiiditions uniil we liavc in mind thc
form uf Ihe surface whieh rcsulted frum ehanucs of cli'vatiun.

We must conecive tlie prugress uf élévation to liavc lieen graduai. Il

was not a suilden ur a violent movernent. In eonse(|ueiiec uf it thc streanis
whieh were fiowinR in liruad valle.v» amonn hills and low dividcs were affeeted
in their grades. Some were given steei«'r slopes and were quii'kened in their
flow on tlie eorres|xmding stretch. Others were warpe<l to gentler inclina-
tions and were elierki-d in their eurrent. Sinee thc swiftiu'ss of tlie eurrcnl
détermine» tlie rate of vertical rorrasion, fho.se streanis which were quiekencil

"Sul>-andine" zone of (iuENsKL. Op. rît.
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U'caiiU' ln'tlcr Jii)l«' t<» rut riinyiijis, wliiTnis tlmsr whidi wiTr rrlanlfd hciMiiH-

Icss s«». Tlifrc wcrc ail tlcurri'!* "f ffHi-irncy (Icvrlcipcil as tlic rifvation

iticri'asctl. 'rjii' rate cil corrasinn arcunliiiK lu wliicli ttir caiiymis drvrhiiHd

on tiic stfTp flrxure tiiwanl llir l'arifii- iiu ilnul't raine ti) «•xccrci tlii' rate (if

uplift. Jiriil tiic canyon i)npHli's sank low in tin- risinn niass. Hiii tlii> viiHry-

of thi' n-tanlcil Atlantic strcariis wcrc ili-ciM-ncd l»iit littlri.r nnl at ail ami wcn-

raiscd witli tlic hmad >urfacc (if wliicli tlicy wcn- l'i'aturr>. Tlicy tlnis carm-

tni.cciipyliiKtilcvcIs.

A section acrosstl.c Atiilcs in latitude \\° 'Mi' uia\' In-currcctly rcprcsciitcil

as in l)ic su)>j(ii[ici| diatcrani. Tlic widtli ol' tlic ran^c is alinut UN) kilmnctrcs

a[i(| ils licinlit aliovc sca two kilnnictrc-^. Tlic distrilmtiim nf ncarly uniforni

altitudes frniu sidc tn sidc sliows tîiat il was Mat (tn top. iti tliis section it is

Itrokeri Ity onc normal lault, wliicli corresponds «itli the central vallcy

an<i (livides tlie Cordillera into Kastern and Western ixtrtions. On eacli of

tiie two Himks tlie surface was flcxcd into a inonocline Ipy wliicli the Hat

plateau-like suinniit was conucf'ted witli tiir lowcr surfaces on «-itlier sidc.

Tlie dcscciil on tiic western slope is J.OIH) mètres, tliat on tlie castern into

tltc |)re-Atidcjm di'prcssion is hui (iOtl to sm mètres.

Witii tlie facts of al'itude and fin'm in mind, we may rcturn to tlie study

of Ihe slrctinis and of tlie évolution of tlieir présent courses froni tiiose wliicli

ti:ey liad un tlie mature (Pliocène?) surface hcforc it was war|M'd uj). lu

ihùufi ^" wc shall (listinK'ii^li tlic elïccts of retrogressivc érosion wliich we
iittrihutc to capture durinjt the canyon stuge (n + 2i frojii tlio<e ))ccasioncd

l)y glaciation duriiin latcrstaKcs,

Therc stre five rivcrs «liicli risc in the sccti<ni of the Atidc> under ctm-

.sith-ration and How to tlic Atlantic: lln' Colloncura. tlie I.imay, ti;e l'icliileulii,

the {'huhut, and the Tceka. The ( 'olloneurâ is tlic nortliern. It drains ail

tlic- Corilillcra tiortli ol' I-ago Xaliiid Huapi atal Lauo TrafuI, and rccci\es

eight c<nisideral)le trilnitarics tliat licad on tiic western inarnin ot the Andean

plateau and lh)W eastuanl across it. It has lost oiic Irihutary. tlic river of

Lapo I.acur, whii-li now How-; to the Pacifi*'. The Kio Liinay drains the

hasiiis of La^o Xahucl Ifunpi an<l La^îo Trafiil. It l'onnerly reet>ived the

river which flowcd tliroutîh the MaM'jirdi-( hitierrez canyon, hut tliat strejim

was diviTtcd to the Matiso liy nhieial interférence.

Wc inay note that the Colloncuni and Lini.i>' heiul in tliat part of Ihe

Andes wliich Is sei)ar«ted from the Pacific l)y the vallcy of Chile. and aiso

tîiat tlic channcl of tho Colloncuni is so low that its tril)utarics hâve a fall

Ilot not thiy less tlian that of the oiiposin^ rivcrs ou the western sIo|)c. It

is aIso notable tliat tlicre arc ]io very decided dispiaccnicnts hy normal

faultinp in tliis nortliern section ofthe arcii.and that ii^ iliis respect it contrasts

with the Southern section. Thèse facts explain Mic absence of captures

(the I.acar exrepted) by Pacifie stn'anis.

The Picliileufu, tlie Chubut, and the Tceka now rise in the Kasti-ru

Cordillera, whirh is the continental (livide, yet tho continuity of that divide

Is broken by several deep win<i-Kaps. which represent the vallcys of streani.s

that formci'lv flowcti acn^^s it and wcn- tlu- hcatlwatci^ nf tltcM- river^. The
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I)c)>iti(in. wiis .iliiftcil t'iislwitnl, i-vcn fruni thr hi'fririiiitiK nf tlir liianut s dur
tcMiplift.

WlictliiT tlic l'i'iitnil valU'y wiis ur wiis ixit siic-crssfnl in ruiiii-nt witli

Pnritir slriimi.-* duriiiK un curly !*tUK(M»ï its (levclniitiiciit, i( cnuhl rint <'(iti(iniii-

wi a( ull iioitils i)f attuck aluriK tiic ilivulc. Il \\u^ ut thc disailvaiitaKi' nf

lifinn H(MI tn iMK) mi'tri'w ahove wa. witlumt imy possiliility of iittainiiiK a

lowcr Irvi'l im uccduiit of thc Ioiik niursc and khiIIo «rm!*- In thc Atlunlir.

whcrciiM thc Pacific istreains had a short cimr^'c and stccp «rade un wliich to
cul. Kiirtlicrniorc. thcy wcrc favourcd hy thc niurr i-njiiims prccipitution

i>n tlic \V4>stcrn sU}\h'. and thut atlviintunc prc)l)ahly ttrvw with thc incrca.«o

In prccipitiitifpn Ihat wc suppose to havc h'd up to Klaciation,

\Vc must lK>ar in niind ulwo thc fart tliat tlic dividcs of thc (n + 1)

(Fhoccnc?) wtaKc wcrc not pnmounccd. as thcy now arc. and tlicir positions

wcrc m>t dctincd hy thcprcscnt chvations. tliat arc duc to sul)M'iiucnt uplift.

Thc capture of thc Ki<» I,con. Uio Villcuas and Rio Koycl, tonctiicr with

tlic I.a(io Martin-Stcffcn river, hy tiic Manso, muy first cn(ïaKc onr attention.

The course of tlic Hio I-eon indicates tliat it was a Irihutary of thi' central

vallcy. Tlic ahrupt riRlit anulc turn froin southcast to soutliwcst dittitinh'

41* ;tO'. lonnitudi- 71° 52') sli<fws wherc the Manso reachcd it ncar thc l'asc»

Cochamô. At thc nionicnt of capture (he vallcy of the Rio l,eon at tliat

jioint eouhl not liavc liccn Icss than iMM) mètres ahove sea. whercas the Hio
Manso inust liavc sunk its canyon inuch lowcr on ac-count of thc shi>rt course

to sca-levcl. The conditions of thc initial capture arc olivious ami li'd to

the river gorjtc at the Paso ( 'ocliainô. Thc reversed strcani in thc lower

Valley of the I^'on (now the Manso vallcy wcst and soutli of ( 'crro Bastion)

Urew castwards into thc central vallcy and divcrted thc varions rivcrs wliich

now fonn the Maaso ahout 41° 35'. The connection of Lapo Stcffcn with

L iRo Hess did not tlicn exist. and thc streanis nortli of 41" 2*i' still fiowed tu

l.>UKo XahucI Iluapi.

The diversion tlius dcscrilied relates to the watcrs of thc northcrn
part of the central vallcy thnniKh thc Paso l'ochatnô to thc Pacific. An-
other capture affcetcd thc southcrn section of the central vallcy. Thc
Hio Puelo attacked the (i\icni(iucnitreu and Hio Turhio drainages throuKli
thc pass of Lano Infcrior. and was suc-ccssful. hcraust- thc Atlantic strcuî-is

wcrc retard'-' in con.se(|Ucnce of thc normal faultiuR that houiids the Molson
on thc cas. 'lie carlicr arranscnient of rivcrs, as it is now inferred fnnn ihc
old valieys carricd tlieir tloors high aliovc the présent ones. I«>d to the
jnnction of llic li'm Qucnu|ucnilreu with the Hio Turl)i<. iiear tlu' castern end
of Lago Epuyen llut. 41° i:j', long. 71° 2.V). Tlic (Juem(|uemtrcu flowcd
to thc junctitm hy thc vallcy of Hio Kpuycn. and the Hio Turhio took its

course hy the vallcy of l,ag<) Kpuyeii. The normal fault cro.sscd hoth of
Ihesc courses and the upthrown hhick on llie east ehecked thc rivcrs. It

niay havc darmned them. hut if so wc shouid find lake dcp()sits to corri-spond,

and although tlicre are certain strala in the vallcy lictwcen Kl Bolson and
the Hoyo de Kpuyen whieh niight be so interprctcd. thcy arc more prohably
.>* diuit iit^ of » glacial iakc. Thc relardcd rivcrs could nol in any case escape
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fui altiii-k uns iiiiiili' ut (lir lii'jiil cil' ilii' Miiitliwi-t lininrli uf ili«' l{i<. K>itiii<|

tiinl n-iillt'il in iIk

wiinl <l<i\Mi tlir l'nrrii

nyoïi. whicli

r viillt-v lit t|]

V lii'llii\MllfN, tliirtliriistwitnt uinl t'ii-l-

iiUtli^ •M liniiii-li initil. Iiavi

:icni« tlir \\<-tirii('<irilill«'ni il ixtrml.'d iiiln tlic khiItii l>ryi.iiil (lit- \i.-tv

litiili. 'l'iii-rr, in lut. i:r 111»'. Iniiu 7r M', it (|i\rrif.l iltr rrilmiii

i.'li(-<l

HiuuUhi

iirrr7t]HitiiU ttilli tlic liikts Irnin Liikm .^tH;

l-'iirtlitT captiin-s lulliiwrfl rnulilt l'ur (lir ural •

I In \.t

• llnoM-cl VVItll -nll

I l'iititK'inian) and ttii- imKinrhtril vnlurm- ni thr riviT inrraut'fj

.i.T|ily In lin- WV-tiTn t 'mlilliia. \\V ^t th.-.- .nVir^ in timl

ul I iim- l.y wliii-h tli.- Flaliiitu lin

Hi lir tl.-tul.rr In l.aKn VrIcI,, 'I1i.- ili^ .Xtrililrij tn tiii> nnrillW.st

liraiirli. tlial ni tlu- l.ii(ïn Mcni'iitlrz-Ftaliiill'i|Ui'n rivir. ami aUn, hy -.vliat

in\v tlif uor«t' nf tlu' Itio ( niTÎIltns. rrarlii il aiTns> tlit' Ka^-tcril < *'
Cilil

thr li.iii|«ati'i> ni tliat riviT, wliirh liirct) at : . V:

'fka. A rnn>r<|Ui'nt strraiii. tlu' liin l'rrry, lirrw in tlit

l'I taki'

anil llii' Arrn\'i> K-uik'I n-niaiiii'il a.^ tli< nviTtrii

Hio l'^uni'l. iliat liail i l'il In (Ni-t as an Atlaiitii- 1rilnilar\.

ni tlir fnrniir nl.l

Tli.' nnrtliWfst lirani'li, tlu- I.aun Mi iiiiiilf/-I''talanl'<pi('n >>-r<'ni, yaii»--!

iililitiuii.il walcrslatl hy inr raiituir nf tlir vallry nt' Lhko Itiva'iavia an<l tlip

Rio Clinlila u-luilii l.aKn Clinlila. Thr PlitHTnc l'.'i river in tliai valk'V

liail iMn liia'l luani-lics, wliicli rnsc in tlic W'c^trrn <
'nnlillrra, tiin) l

caslwanl :iii.l iinrllii -iwaril, 1 lat \T W. lonK. 7l' M)', wli. ' lin

intiruii'U iHPrli.'a<iwani in tlir l,au;n Mn>i|uitn vallcy. tlirounli tlir |>i

ni tlif Cnnlnii l.i'|r(|ur In tlir Clmlnit. Tliis river h as retarileil hy tlir iifilift

ni' tlir Cni-.lnn l.ele< nie, wliieli eheekeii ils lowe anil hy tlie cinwii

tlimw nf its Valley alniiK tl»' nnriiial laillt tliat skirts I,a«n Hivadavia aiul iiif

lia\e orijrinateil tliat hrain'li nf the river. Tlnis elieikeil. lli-> -^tn

turnl hy atrihntarvnftlii [» Ktalauf<|uen river wliieli. liaviny; heeii illverteii

tn tlu- l'aeifie draiiiuKe '>y '!"' Ktaleiifu, liail «aineil a Inwer. uilv

Ti «liannel nf tlie Ftaleufu was tunn- tliaii .'>(H) mètres ahnvi'

its \n\ eut altitude, fni it h: liiaterially deepeiieij; hut thf

, tlie altitude ni' tlie piHivadavia-( 'Imlila river was lield alime 7'iU i

in tlie ( 'nidnn Leleque. and wassuhjeet tn capture frorn tlic Inwer, aeccler.ited

streani. Tlie river was reversed hy lieadwater attack and tlie drainage tui)k

the enurse wliieli it nnw has suutliwc.st wani in place nT nortlw'astward.

The KtalLUfu Ihus iie(iuire<l hy streaui capture, due tn advantuK*' <>f

full and vnlunie. tlie eiitire (Iraiiuijîe nf tlie ( 'urdiilera sniith of the hinh raiijîe

whieh in latitude 42° 20' extends acnws the Andean plateau frnm the Pacifie

to t'nidon C'hniilu, uiid is (lotiiinuted hy the Plioeeiic (?) volcanncs nf Cerro
Très PifDs (2.ôt)0 t(t 2,000 tiictres.). On the sniith the Ftaleufu at tliis staRc

receivi'd the Uio Ilieln-Kin Frio wuters. whïeh were suh.se<juently diverted

tn lin- KiiJ (\ircuvadu hy Kl«<'ial duiiuninn.
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Il i» iviilrnl friiin tiu- iliiinnc» iU^witIIkhI iii llii- ])rc.iiliiiK |Jiir!i|!rii]>li»,

tliat tlii' cunyim slaw wiik oiic of priiloiiKi'd (iiiraliiiri. Tlic u]ilift cif tlio pla-
Iraii of thc Aluli's «as uiiilmil.ti'dly Kracliml aral llii' cIcvcliipiiiiÈil .if llic

can.viiiis ciirri'siKiiKl,.,! «iil, |1„. |.i|.vnii„ii. Tlic n-sull , as ne \m\-i- sri'ii, ivas llic

lran«fi.r cif a ncilalilc ]im|«i- '..a c.f tlu' iiriitiiml Atlantic clruiiaii»' tci thc
Pai-ifii-, iMidiT i-iiiiiiiti..ii.« iif or.iinun stnaiii aitivity. Tlic clianucs iiivolvcil

llntliiiig niorc tliau tlii- iisual ]iri)i-c»w» iif criwupii in a IciiiinTatc clMiiatc.
Atlcr thc raiiBc had atlidru'il au altitude whicli apparciilly iiiiist havi' l.i'cii

vcry iicarly. if aot (piitc. Ilial wliich it iinw has. a climatic chaiixc rcsultcd
in Ihc ih'vchaaiicnt iif cxtiaisivc ( 'i>rdillcraa (ilacicrs.

Thc terni cliinatii- chaii)»> i.< hcrc ii>cd tu dixliiiitiiish thc variatiim in
tciiipcratiirc and prici].itati(m wliii-li iici'asicaicd nlaciatiiiii, l'niiii llic clîcct
of altitude that had nul liceii adciiuiite to piipducc cxtensivc plaeier^ diirinK
the (aliycin-ciitliiiK staRe. It is eviilent tliat thcrc «as a Iiiiie ci«ich ihirinn
whieli ihv Andes had iiearly ipr ipiite llieir présent elevatiun. yet did luit

dcvelcip Elacicrs aihipiate tu fill the canyons, at they did hilcr'iin, Whcn
Rlaiiationdid liceiMncexteii;.ivetheKeiieralteiiiperaliii-e niust havc liccn siime-
wliat Imvcr tliaii niiw. sincc ut présent the Rlacicrs in latituihs 4(1° t(i 1 1°. un
pcaks thaï d(i mit risc aliovc thi cm ullitiidc iif 2,(HHI inetres, ari' in-
siKiiificaiit. 'llie ..auses of tlic Imvired leni]ieraturc arc n„t dctcrrniiied l>y

thèse faels, hut clevaliiiu cif the rannc is excludcd frciiii emisideratidn as une lif

the causes liy thc rci-eBiiitinn of (lie antécédent cpcicli iif hiRh llltitlldis nith-
out nlaciiTs.

\Ve dn Ilot know wliethcr the inception of tins ulaciatiiin in the sniithcni
heinisphiTe corri^spondcd elosi^iy ivith thc lieuinniii)! uf Klaeiation in tlic

llorihcni hémisphère or lucp d liehii.d thc hittcr, and ive arc tliereinrc iinahle
to say whcllier thc eaiiyon slaRe should l.e assiuncd to tlic prc-1'lcistoccii
tip thi' l'Ii'istoeene. Hut in discussiiijî tl arHcst nlacialiuii of th,' Siailh-
ern ( cirdillera ive are no doiilit dcaliiiK «ith l'Icistocenc' |iheii(pmeiia.

Il is n.pl yet wcll estalilishcd \ihethcT or lui the "ciirly" (ilacial cpo.li,
<pf «vliicn ex(ensivc and un{[ucstiunali!-' evidciiees reniain. was the l'arliest.

la the vieinity of San Martin de his Aiuh's. Prof. U. 1). >Al.lsni iiy neoKnizcd
a till, nliieh liy ils ii ihiration, ilisturhed pusiliiai, and relation to certain lava
flovvs froni thr> local volcanii itrc. ati]iears to lie ohler than tic moraines <rf

that Rlaciation to whieh thc ti(h> of -carly" hail liccn (sivcn. At thc oulhl
of I.at!o Konck, in !atitiid|. 41° 20'. th: strcani fornis a ciiscaih' over an iniluraleil
till. wliich i- iiossihly oI(Ut than llie widcspread early (Haeial ch'posits ipf

tnat hikin. Thcsc indications. toRcther witli the fan that tliri ]ioclis of

Rlaciation are r. Rnizc<l on II . l'aciflc coasi of Nortli America, sufiiee to
liiake it proliahle thaï thc "carly" was nul thc curliest Rlaciation in l'ataR.-
i.'u; liul the etïccts of I i.y oldcr Riaeiers «erc liki' Ihosc of thaï i]iocli ai:il

hâve liceii lo a Rrcal cxicnt olilit.TatP'd liy theiii.

T'i ideni'c of m early (Ilacial cpoeli is varicd unil aliinulant,
of cai-h of lia- larRcr valh'ys of thc Andes we find moraines of greal v

Kast

ari:,vswB .^«>
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nmi altiluiic. AsMicialccI witli lliiiii arc ull i,< Ihc alli.d fViiluri» rharm-liTislic
iif «lurial ili'|:()sils. Tlivy ari' cntiri'ly disliiiH iii |;<islfi<ai frcim tlic lalcat
;iiiiraiTir», fri>?ii «liiili tlu.y arc soiiictiinis «idcly «•pariilcd, a> \h,- carly
Klaiiiiliiiii «as riiorc cxlciisivc tlian tlic lalcsl. FurlIiiTiiidn-. Ilic ilcRrcc (if

(•r.McTi «liirh llic iiMit lilarial ilc|i(.sits liavc .-.ulTcrcil an<l th.. ilivi>ri.]i"»iliim

uf tlic uruiiili' houldcrs «liii-li tl]i-y iiiiludc arc siiHi lliat llicir aiili(|uity

i.« liniily cstahlislicd. As WKi.MMaiiN .Iipnks aiid SAl.ismrn \m\-i- iiiudc a
s|«'iial stiidy iif tlic (tlacial dcposits llicy nill nwi 1,,. dcscrilH'd in ili'tail in
"li^ ' icclii.n. The dcscri|itioii will lie liniitc.l t., cllVct» of crosiim and iif

iiitcrlcrciicc witli thc strcains.

| hi' rncisl nulalili' l'ITccl <if (l;i' carly lilacialiim «as 11 xcavaliiin of tlic

Iakc l.asins, «liich transfiirnicd niany cif tlic canyims i>f thc cany.in staitc
inl.. MTV dcc|> lakc's. Il is nul m ssary lo cnnnicralc tlic lakcs. ïl cy arc
lia- ii.iisi cciispicncins fcalnri's uf tl.c ina|i uf llic sunthcrn Andes. Tlicir cciin-

cidciicc «ith Uic funncr vallcys and canycais is cK|ijally évident wla^n une
studics tlii' disirilinlinn uf thc (tlaeial dc|ii,sits. Th ily deliatal le |)oint

is tlic. niciiited iiucslinn cif thc al.iiity .if Rlacicrs tu erude. Thuse «i.u arc
familiar unly «ith arcas iii «hieli claciers havc laid du«n iic|iusits ur «hu havc

" ""' '"'< ri'iint! uver muraincs uf luuse uravcl «ithuni crudinn il, iiiaintain

Ihal i;laeiers ilu nul crude, an<l under Ihus idiliuns uf frec inuvcmenl llicy

du nul. Uni. as (In.BKin lias |Miinlcd ont. a ulaeicr is a luol wliieh. likc a
river, «(irks ditleri iitly under dilTcrcnl eircurnslanees. Hivers <lu nul erude
in llieir lluod plains, neitlier do Klacicrs; hiit. l.aviliK adec|iialc fall. rivers do
evcavale ean.\oiis. ami «laiicrs. wl.eii tlic iee is liiied and inider llie pres-
sure of a lii(!h l.ead, «idcii and ileepcn thc canyons uliieii Ihc rivers hâve
previously corraded.

The (îlaciers of Ihe Cordillcra oriisinalcd in Ihe aiii|iliillicatres liclwcen
l..")IIO and 2,(11111 nielres aliovc sca. and wcri ndueted liy llic corivciKiiiK

ciiaiinels of thc varions iiiinor ean,\oiis iiitu Ihe main canyun of caeh drainaire
syslein. DniiiK lo tl.c carlicr ihAclopnient of thèse rivcTs, they liad far-
! liini! headttatcrs and deep narro« eliannels liduw. Thc clîect «as tu
loneenirale in thc lattcr an <'norinoiis volume uf i,;: «liicli «as eruwded
furward under a head uf fruin ."ilHI lo l.llll.l mètres. Indcr thèse eonililiuns

Ihci'urradiiiKcircel uftlicriick-ladcii iic masses «as very (ireat. Ti.ceanyiin.s

werc dccply excavalcd far liclu» ll;c sills uf their uiillcls, and upiiii lii' re-

Ireat uf tlie placiers were Icft as ruek-liuimd liasins,

It appcais npon inspection of llic> ma]i Ihal llicre is a direct relation
l'el«ccn thc cxtcnt of Ihe «atcrslicds (or lilacicr-sheds) and Ihc size uf Ihc
lake iiasiiis «hich tlie ice |irudllccd. If «c liad Ihc ilata. il wuuld nu duiilit

lie shu«n that Ihe de|itli uf Ihe liasiiis is dircelly as Ihe hcad and voluiiic of
lia' ice. dm- 1 sideraliuii hcinj! «ivcn lu tlie iiarrinvne-s of thc
«liieh thc nlaeicr «as furced.

l'iifurtunalely. «c hâve nu relialilc suurulincs uf llic Amhan lakcs.
hul it is évident tu anyone «ho cuasts llieir prcii|iituiis shores and looks
down inio Ihe lilm-lilack «atcr tliat they arc c.\c Iiii«ly deep. In tlic case
of l,ake Chclan in Ihc State of WashiriKton. wc kmm Ihal the rock-hasin

orne mto
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i» 7(i(l flTl cl,.,.], |„.|, » it> ciutli'l sill. Tli

m>' Naliucl Huiipi, l.aK(i Traful,

'»Tc 1» ovcry rcuKori lu suiijiosi' tliat

'l'ii iir cii'c|«T.

nul DtliiT» iif (11,. Anilvan Iaki an- (jinti'

(Vrtaiii cl: aiiKi's

|H-rici(i arc attrihutal

inost int( rcNt 111(1 caii,\oii^ i.r this

(if river cinirsi'.» «liicli hacl ix'rsislcd di

le tu Klacial iiilcrfcrciii

<mith i>f I.aiici Xaliucl III

rcuiim. One nf il»

uriiig Hic canyon
I Kivc risi- lo «inic of'ilic

miist «Irikiniç i» fimncl

ciirs on tlii. KpiiycM.

IC<'Vipi(

rcir

pici

"api in tlic «alcrslicl of |1„. I{io Man»,,. Anollicr

, , . .

anollicr lias utTcctc.! H ullcl of Lum, Klnianf-
1-". AM.i .. .s pnssihic „ia, l,,c ,livcrsion of „ic walcrs of l.aRo I.à r s
"" '';;;"";"";','" "'" "" -"•'" "' "-> '-'-"i-- f .i.-' '<^^>-^.

niic lim Manso hcails „„ Mounl Tronaiior, ,„i Ihc ^,ipcs of lli,
oi.-.u,o. and ll„,v» soidlicasi „, Lap, Mascar.li in Ihc course wliicli il liad onhc Phoccnc suHacc. Ils former Valley is con.ii ,.,„„ Mascardi an

«ds'n;,:::';' !" r '^"
'

"""" '' "" •'"
' "" ™^'"'^ «'-''-i'

h nn ï r" ,'
""'

""V""'!'""'
'-y " 'îla'"- "l.i.i. .ransforn.ed pari o

t ".to 1.1», Maseardi. wln'c ,l,e sile of l,aKo Naliiicl Unapi >vas ,

liy a far largcr «lacicr whi,.], excavatcd llial «rcat hasin. Ipon lli,

';';'" '"';"'"::! "'"' """ - '"«" ^"'''""' "-i-i .ian„ i u». omie,

nlVV''''S'r
''';'''''"'' "'"'' "'•>' '"'""' "' "" ^"""V tl.al(onne,.,,, l.a»,llc>s and l.aKo Mascardi. Dnrinml, irlicr cpocl.s t lie cnr-n.n l,ad lowcd casUvard .liroa.li „,is valIcy an.l l,a , Irilili.arv ,

^"'""'',''"
" "'" """ ""'"•> "''l«ard. Th,. Lasiri of l.aKoH

al ;m élévation „f al,,,,., 7:in ii.cvs al.ove «-a. wl „ial of L„. SiCÏ, n
s

f
I '"• res low.T, and l„u l.", k ne.rvs away. T ullc, of 1 a», Hess

;,;':;::."^ ": " ''^" ^•'«- - > '.-. sia,,iishc,\,„ri,„
inc cainon staLre i„ , s..,iiicncc ,,i' ,-ct,.,.,r... .;,. ,'lia 1111 oi icliomcssive iTi,sa,n and cupinrc froin

' canyon stait»

, l,aso

ll,el,„v,'rl ,
•

n-,.oB-ess,ve cTosani and caplurc froin
1

ic lour lc^cls: „r „ inay h,, tiial ll,e cap,„r,. Iia.i noi 1 n cniplelcd l„.forc«a.,a ,,,,, „.,a,i. In I -ase a laleral s,r,,,ni „„„ii„ ,,, .llc sonlli;,."
siile of a placier wliicli ,,i-cupicd lli,. I.ai;., Hess l,asi

lasan ll;e work of ilecpenini! Il,,' canyo H
cliV,-l of tli,

-oillla'ast fr M,„mi| Tr

el.ancis is llial 11;,. liio .Maiiso a,lo|,lc,l

lie I,

lUlIlWi

sscd II,,, divide an
l.a|5o Stclfen. •j'h

< laiill np. !,iit II,,

' it liail d,

ijilcd a ziKzau cour.s<., Howinn

1, nuîiniK westward ti, La», Hc
,ni' froni llic I

i finalh

llV"rl|.,l lo llie 1';

tw.-ird in the

enc Irihnlarv ,f I.

i.aii,, ( liiliiTrcz and [.;i

ilic. Tliiis tlie eonlii ,al diviiii'

1 Mascardi
iRi, Naliia-l Hnapi.

inie llie vole;

. attaiii sou|Iicast\var,l

«alcis liail

cslahlisl ,.,!

oftlic i'ii,,-

1 l,y wliii-li llu

•Il Id vall

In dcsiTiliiiiu Hic cl

slanc referenct. «as iiiaile lo Hi,

lalilndc 42°
l.",'. H,

<,f drainage «liieli

al Cliolila

roilKli wliidi il is liclicvcd lliat Hie d

currcd diiriiiK Hie canyon
t of I.afio l'.'puycn, alionf

cy of Hic .Vndes and of ll,e Hio 'l'iirhio fi

laptiirc of llial d:

IS allrihnle.i lo Hk

raiiiaw Hiroii|,di La», liiferi,

rainane of Ihc i-c

irnierK Howcil lo Ihc l'iii

of liead«ate

Ihc liio l'i

,r and ils Iransfcr ti, H e

o. Ihc Pacific Iribnlary.

The |,rc-( ilacial .liviil,.
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«la» pnihulil.v i.«tulili»li,.il fil ( 'crni I*in|in- aiiil tlii,1,1,.., '• rail»-» l'asl and SDiitliivwt
'", """ l"'"''- •'' • » Blai'i'T .l,.s,.,.,„i,.,l i,„„ ti,|. I,a»i,l „f l.aKn Kn„v,.„
wl„.n,.,. „ spr,.a<l „„„„ tho l.rua.i Nat nf Cla.lila. Tl„. ,„„rai,H. «-hi,-!, i, h,,;,;
th..r.. ,.xl..ml» r,„„ nnrth t„ »,u.l. a,al ,U tu„ ,.n,ls n-M „p„„ ,,.,.,i„„s „f th,.
ba.st,.rn ( orMUn wliicl, carry th tinri.lal ilivi.l,.. Tiiat .iivi,l|. is thiTr
for. .•o„t,nu,u.s al„nB ,!,. .»ur„,„it „f tl,,- rai,,,.. It f„n„s a„ ar,- ,,„„„,,.
.,>var,l t„. w,.s., a,.,l ,1„. .Irai,,,,»,. fr,„„ i, r„ll. i„ „ ,,,„|,^. ,.,„ ,„.,,„. ,„ „,,,

lev,.| „f Lap, Kimy,.,,, wl,,.,,,-,. it ,lis,.|,arB,..< „„rtli,v,.stwar,l tlT.a.ul, a v.tvllam.w r,„.k ,.a„y„„ tl,at is |,art „f tl„. pr,.»,,,! ,.|,„,„„.| „f ,1„, m,, ,.;.,.,;
.\» w,. „v,.rl.,„li tl„.Cl„,lilal,a.si„. ,v,. an,, .-tna-k l,ytl„. v,.rv „l,vi,„„ lak,.'t,.r-
ra,-,- tl,at sktrts tl„. ,„„rai,». i„ a p,.rf,.,.t l,.v..| a„,l ,vl,i,.|, m;mh tl„. p,.r»ist,.„,.,.
,.f tl„. I„r„„.r Iak,. at a l„.iKl,t ni al„„,t 7(10 „„.tr..s. It i,. a, ,„„ vi,l,.„, that
tlic |{la,.„.r m n.tr,.ati„K wstwar,! i,.rt a Iak,. l,asi„ l„.t«,.,.„ its fr„„t .„„| it,
..„.ra„„.. an,l tl,at tl„. Iak,' p,.r.,i,.t,.,i I„„k ,.„„„kI, ,,t a hiul, u|,i„„l,. ,„ ,|,,v,.l„„
tia. terra,.,.. A» th.. Iak,- was aiipan-iitlv linailar an,i it» ,lia,i„.tn'» at ti,o
UKli,.st sta»,. w,.r,. fr t., I.', kil„„„.tn.» i„ I,.„b,1,, tl„. wav,.» I,a,l s„ffl,.i„„,

l,-t,-l, t„ ,l„ ,.|î,.,.t,v,. w„rk. Tl„. ,li»,.|,arK,- fr,„n tii,'
(
'lailila l„k,. wa< „ it»

,„.rtl,w,.st ,„r„,.r. wl„.r,. ti„. Kla,i,.r i„,pi„K,.,l aKai„sl ( Vm, l'ir,p„. „,r„»« -i
l,>w ,-,>l ,il r,.,.k wl„,.|, lay at tli,. i„.ail „f th,. lii„ Kp„v,'i, I„ ti,i» r,„k ,.„l
tl.,. wat,.rs ,.,.t th,. ,.a„y„„ „hi,.|, ha» !„.,.„ r,.r,.rr,.,l tu al.„v,. a,„l « 1, i»
hl) .la-lr,.» ,l,.,.p, witl, a iiiinimu,,, ivi.lth at th,. I„,tt,„„ „r al.,Mit lit tr,.»

M,,. f„r„„.r ,.xist,.,„... „f ,hi» Iak,. ' :.»i„ ,„» „l,»,.r, v (^t kvsk,.,
vli„ r,.f,.rr,..l t„ ,t „, ,l,s,.„»»i„„ at th,. -r„r„nt„ „u.,.t^„„ „f tl„. I„t,.r„ati„nal
(.,.,il„Kl,-al ( „„Kr,.»». a,„l il i» ,„„. „f ,|,„„, ,.a„,s „.l,i,.|, i» tvpi,.al „f 1|„. ,|iv,.r.
»„.„ ,. »tr,.an,» ,„ th,. |.:a»t,.ri, I ,„.,lil|,.ra, Tl„. „„,rai,„. ,la„,. tl„. Iak,. t,.r-
ra,.,.. th,. ,.any„„ „t tl„. Iak,. „„tl,.t. a,„l th,. Iak,. s,.,li„„.„t, whi,.h ar,- ..xp„
,1, tl„. p„st-(ila,.,al ravi,,,.. ,.„„»titut,. a ,.hai„ „f ,.vi,l,.,„.,. thaï is ,.„„,.lu»iv,.
'!'"' ;"" ',"." T'I'" "l-i-vant „„li,.,.. Th,.-,. ph,.,i „a ap|..ar ,„ l„. ,v,.||
'''";'

' "" "''isM-mn ,1 „f » ^ it ,„„ ail, „| „„. larw.r Iak,.» t„ tl„.
»,.„th. a,.,l i, i, ,„ tl„.ir ,.xi»t,.,„.,. that w,. ,„ay attriln.t,. i,„„„.,liat,. a,.,.,.pta,„.,.
,,f th,. Blaiial „riKi„ „f th,. »tr,.an, ,liv,.r»i„n» t„ thc Pa,.iK,.. I,„t i„ ,1„. ( .l„,|i|.,
i.,»ta,„.,. ,l„. „la,.ial ,.|î,.,.t i» »,.,.„r„|„ry t„ th,. pr,.vi,>„» ,.apt>.r,. I,v r,.tr„„r,.»-
»,v,. »tr,.a„i ,.r„»„„,, a,ul it ,„ay r,.,i,»„„al.lv l„. i„f,.rr,.,l that a »i,„ilar ,. iti„„
vvill I». l,m,i,l t„ an,.,.t ih,. int,.rpr,.|ati„n „f „tl„.r l.a.»in» that r,.»,.,„l,l,. ,l,i»

il, t

Ihal

It i» n„t ,.h.ar ,vh,.th,.r tl„. i„„rain,. al < h„lila r,.|>r,.»,.,it» tl„. ,.arlv 1

1

th,. Iat,.r (lla,.|al a» «vil. „r „i,|y ,„„. „f ,|„.„,. ï|„. ph,.„„r,„:„a
»t t„„ fr,»l, t„ l.,.|„„K t„ th,. |.arli,.r nha-iati,,,, nl,>r„.. a,i,l v,.t th,.
,.n a, th,. ,mtl,.t „f il,,. |ak,. i» ,l,.,.p,.r thaï, m- ^y„M ..xp,..,' ha,l it
i,.,l »„„.,. th,. r,.tr,.at „f tho lat,.»t Ela,i,.r». It »,™,» pr„l,al,l,. that
,lli Kla,.|ati„ii» i.iay li,.r,. I„. f,„„„| »„,„.„,„,„,» „,. „,„,„ n,,. ,„|„.
I h,. ,liv,.r»i,m „f th,. l(i„ Ftala,ifi|ii,.|, i„ latit,,,!,. 42° .111' fr,„„ it» .

h,, valh.y ,.a»t „f C.nl,,,, Sil„a,i,-,ii t„ th,. r,.,i,arki..l aiiv„i, w
ra,iK,., ,» al»„ ai, ,.tr,.,.l „f Kla,iali„„. Th,. wat,.r»h,.,l tributarv t„

la„f,|,„..> i» l,„tl, hi„|, a,„l ,.x„.„»iv,. . ,1 ti„. ,„a»» „r i,,. whi,.!,' wa
ral,.,l „i th,. Iak,. «a» larR,.. A (tn-al ,,„antity „f ,i„raiii,. ,„at,.ria

la,'ial

»,.,.m

riv,.r

l,,.,.!,

'Iî,.,.ts

,„,r»,.

.»! ,,f

Lat!.,

cntl-

was
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cll-II.Wli.,1 l,y it iii II,,

s,TVf(l a^ H ,|iillt t(i

viill<.,v iif tl,i' Hiii |:

liri'Vi'iit tlii' wiitirs froiii

^vTviy ;tii,i, <„i thc H't ri'ut iif ll„. m;

cgion.

' Ihu

i ni'w

I Pilrsiunu tlH'ir uncii.rit ,',iur»c'.
nK>' «,.r,. l„.|,l „, s,„.|, ,. l,.v,.l ,|,a. tl„,v r„„n,l .„, ,„„|,, ,|,„,„^|, , _,
lsr„K,.r ,„.r„ss „ l,,»- ,|,v,,|.. „,., „f C,,.!,,,, Si,„.,.i,-„,, „,„, „, ,n„,.,„„„,.,| ,1
«h,- «atvrsl,,.,! „ I.ag„ N,ua,.,6„. Tl... ,a„.v„„ wl.i.l, 1,„, „ ,,„ i„ ,,„„„.
<iuin,-|. „f thi.» ,liv,.r»i,>ii «a» ,„„• „f tla- i,i„»t ii,air,.sHhl,. „f il„. rea
tins ,as,. thcr,' vvas n,i ,-lia,iK,. i„ tl„. iiltimut ,urs,>

watrrs n,nlir„„. «„« ,„ ,|„, Hj,, k,„|„„(„ ,„ |„,(„^,, ^|„
clllinilrl. . " '

A ,.,»,.„( ,liv,.rsi„„ ,lmt i» ,1,,,. ,„ Kl,u.ia| ,1, ,;„« i„ ,iu.t „f ,l,<. Itiu

4 ô .;,-"',"',";"
''"; »'"•'»'•" ""» '"'"'""-y t„ .1,,. („r,„va,l„ in lalit,,,!,.

4. .il
.
Lut f„rn„Tl.v fl,„v,,l ,„ ,|„, m,, Ftal,.uf„, wl,i,.|, ,|„.v j„i„,,,l i„ 4:). „,,

1 1.,. ,hvi,l,. I„.t>v,.,.„ tl„. «at.TsI s „f tl„. Iii„ Kri„ an,l thV Ktal,.|,fi, i

l«,si,l .,1 Klacial n,atiTial Hllinn a wi,l,. valli^v al an altitiui,.
nn-lr,'» ali„vi. Ma. •|'liis is h.^la.r Ihan 1,

riviT. Hii) Kri,,. and II,,. (,ir,.,ivailii.

«lani liad f,in.(',l ll„. watcrs lo ,.r,)s,s th,- l,>

«iuriiiK tlir

as tii,' )£]a,.i

Xlsl,',,,'

T n'Irc:,

,if lin- nlaci,'i

* <'„lll-

"f al„,ul "(Ml

1 a pas» in thc diviili' Ih.Iw,.,.,, i|„, ,,i„||,

It «iMilil thus appi^ar ll.at II,,' nhu'ial

(iivi,li> t,i tlii-Ciimivailiic'itliiT

'" "" 'I "tli't iif a lalii' ttiiicli f„rinp<l

, , , , . .

'' •^' •'" ""''' ''"« '"'VIT visit,.,! ihis liasin. I„. is iin-
ahli- 1,. f„rn, an ,ip,na,n as t„ wl,i,.l, ,.„ni,.,.|„n. is tl„. n.or,. mi,s„nal,i,'

1 1... Kla,.„.r wl,i,.|, ,„.,.,„,i,.,| ,|„. |,„,i„ „f ,,,,,,„ j;„|„„., „,^
.

^^

.ar„.r .p,,,!, ,..xt,.n,i,.,l M k ,„.|r,.s l„..von,l tl„. ,„.,.s,.nt l„k,. hasin and
Innil a l,.rnm,al n„,ran„. a,T„.ss ll„. vail,..v „f tli,. Hi„ ].in,„,v at a |„,int «Lid,
.s n„w k„„« :,. Kl (Iran lii,,,,,,,. Tl„. watiTs ll„«in„ fr,„„ ,1,,. „l„,i,r
«vn. l,,r.r,l „, hnd an ,„„i,.| ai ,„„. si,l,. „f t|„. vall,.,v an.l ,.r„ss..,i a r,„.kv
..,1 hcnv,.,.,, ll„. I.„„a,v and II,,. Arr„.v„ KraRua. l|,„„ tl„. nln.at (,f tl,'..
gla.UT tins ,.„urs,. was lak,.n l,.v 11,,. riv,.r it,s,.lf. ,vl,i,.|, ll„.r,.|„r,. fl„„s |1„.„„„1,
a nw'ky nainnvs at tliis |ii,int.

''

Hc.f,T,.ii,.,.|,asalr,a,lyl».,.nM,a,l,.|„I.ag„l.a,.ar,an,ll„ll„.|,„ssil,iliivtl,at
it «as ,l,v,.rt,.,i i„ l'a,.,h,- wat.Ts in ,.„ns,.c|,i,.n ,f Rlai'iatinn. l.„^„ '[.anir
lies Ml a v,Ty ,l,.,.p has.n al an ulliMal,. ijf Mn nii-tr,.s al,„v,. s,.a .„„| •>( (|
n,.tr,.s l„.|„w II,,. U.v.l „f 11,,. „ld valk.y, „l,i,.|, f„rn„.rly .lisi^harp.,! ,.asl„;rd

; ",", ^"",""' •^' ""• "'""'> "I '!'<• Iak,. is a Kr„„|, „f ,„.aks k„„wn .s
the ( ,Tr„ l„,.|a. whal, ris,.s l„.y„n,l 2.IKH) n„.|r,.s al,„v,. .s™. an,l is a l,r„ad
"'""," "'''' '' 'i""-liiirKM.K a v,.ry lar». anaan.t .,f ghn.ial in: TU- <l..ntli
t„ wl,„.l, tl„. ,ak,. hasin „f La», l,a,.ar is ,.x,avat,.,i is n„ d„„l,t ,lu,. |„ |hi,
fa.l. 11,,. „.,., „1,.,.|, ,l,.s,.,.n,l,.,l 1,411,1 n„.tr,.s ,lir,.,lly inl„ ll„. „1,| ,.„„y„„
'"'""« ' " ' """' '«"-l'y,- t„„l. Tl ntlct „f 11,,. Iak,. is at Ih,. f,„;t „f
11,,' ( ,.rr„ lp,.ia an.l l,„var.ls II,,. „„rll,vv,.M. Tl„. nriRin „f Ihis ,„„|,.| is ,„,
'""''""'" M"-ti„n. n is iril.ntary l,> I,aK„ IV.rilnar,,. t„ wl,i,.|, i|„,r,.
" ']" '''""'"', " •""> '"''' I""' -tahiisl,,.,! I,y r,.tr„Kr,,,siy,. ,.r„si„n
aial ,.apl un- as was tl,,' ,.a.s,. will, „||„.r rivcrs farllaT s„„ll,. If „,. ,.,j„,„i,„.
tl„. plan .,1 tl„. rivir ,-hann,.|s. will,„„| r,.r,.r,.n,u. I„ ll„. |,r,.,s,.nt altil,i,l,.s it is
<-val,.nl Ihal ll„. vall,.ys „f l^„„ P,.ri|„a.,.„ ami „f ll„. Iii„ I.ipinza nnit,- «iti,
tl,,. ,.,ann„,n a,ul,. aniii,. ,.,- anDwiains slmuns an,l. s„ ,-„n»i,l,.r<.,l f„nn,.,l ll„.
li..a,l«al,Ts of tl„. l(i„ l,a,.ar, thaï H„«,.,l t., 11,,. Allanti,.. Thcir p„.;li„n lar
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U, tlic »|.st, n-iuliTid thcin imhl,. to raptiin. I,v thc Hifiihui^ al .1 |><,{nt norlh
of tlif vnicailo Clinslmi'llni, wliiT.' «v Tiiiw Hnd tli,. Kriiitrst f„ll in llic rivi-r's
<-our»o. T\„' cupturr liaviim l„.,.„ ,.|r,Tl ,i> ll„. Mcrp l'u.-ifi,. sl„,«. il„.
can.vim «as eut Imik i>a»t«ar<l past Ihr lp,.|a ran|ii. and ijjt.i tl,|. I„„,.r | a,.«r
vall.A-, ivith a i'orr,.»p,„ulii.K n'vcrsal „r »1„|». in tl„. cham.i'l. Siil,s,.,|i,cully
thc cffccl» of ula.ial crcisiim «icli^mil ami ,l,.|.|». | tlic busin» uf l.avar aiiil
l'iTiliiirn}, «liich 1 aiiH' thc laki^» uf 1lii. pri.»i-]it.

A» oppusi'il tel tliis cxplanaticm, it nia.v hv iirscil tliat tli|. ulai-iiT» ivliicli
iliM'iriilcd fm.ii tlic I]icla ranui' and cxcavnli'il tlir nii-k liasins „f I.aijci Luiar
and Laiîo IVrilnucii, bitc i-(,iii|H.tfnt t.. cn.di- thc. divich- h|.|w,-,.n llie Iwo
aiui did »ii, .nltiiiK il d„wn |„ ,. |,,v,.| „i «iiich thc wat.rs „f Lan,, I a,-,r
Hi.wd aiTdss it aft.-r th,. rctri-at of tli.^ caily nlaciir in rinfiTnicv t., rcsurninK
tla. castward i-onrs,., ac-ros» wliicli llic clac-iiT hail l.nilt a niorairnd dani. In
that l'asf. tlii. river should havc int a canyon and nnist havc lowircd tl ullct
dnrinn thc inlcr-(daci..l ],cno,l. Thcn thcrc shonid rcrnain lhi. tiTracs „r
th|. iMrhcr Icvcis of thc lakc in thcir a])pro].riatc relation to thc early (daei-d
di.p(.sit». fiion the»e évidence», thc latcst ( dacial dcposit» should i». sniic'r-
iinposed.

\Vc hav,. not l,c,.n ahic to study Ihis h.ealily snfficii.iitiv t.i diserirninatc
hctween thc t«o hypothèses of onlinary streani capture durinc tla- canyon
stage or of (ilacial ilanniiinK. I,aKo Lacar is exceptional in liavinn ils mitlet
aincmg thc tnl.ularies of Ihe ( olloncnni and the case is 01a. of s|K-cial interest

iNiKH-oLAciAn Kcn( n. In + 4) rv( i,k;.

The carliiT (dacial ,|ioch «as suce |ed l.y a long intcrval of inild.T
cinnate, durn* which tli.. Klaciers rctreatc<l to the hiichcst sunnnits ot lia.
Amh's or .ntircly disa|iiiearcd- the records are t(Hi seantv. or onr ohserva-
tions of them too inailec|uate, to cnalilc us to dctcrniiiii. «hich. \V|. ohs,.rv'e
l.owcver. that Ihe na.raines of thc carli.T |HTic.d havc licen rcino,h.|e<l super-
hcniUy 10 such an extent that they onpT présent distincllv the Ivpical
featnres of ([lacml topography. and lla^ nuitcrials of which tinv arc 1 iposcd
''" '""'I '" «>>nc«hal thc sai IcRrc,. as thos,. of th,. oldcr na.raines
'" "" ''""'' '*"''' 11"' 'apse of li.nc occu I.v 11,,. inter-( da.ial e|,och
IS slnkinnly dcnainstratcd in ih,. district imniedialely casl of l.aiio NahucI
Hua]ii. Thc carUcr nlacicr Ihcre siirrounchnl and rose alxivc a liiuli l.ill known
as (Vrro Car n. and hnill ils terminal moraine- sivcral kilomelrcs cas! of
that hill. al an elevalion «hich Icavcs la. doul.l of llie former allilude al « hi,-!,
"' "'

' arouinl it. (Vrro Carmen ...nsists ..f amU-siiic lava- and i. so
sNluatcd that it is nol exp,.se,l lo any vcr> efïc.live aclivilies of érosion.
iNcvertheless. the roclas moutonnées which innst havi- I n dcvelopcil I.v
Ihe Klaeier hav,. ...ilinlv ,lisa|.p..ar,.,l. an,l il,,. sl,.p,.s of (cm. Carn„.n an.
mark.il l.y runR|.,l pii,na<.l,.s «i,i,.h hav,. l„.,.n ,.r,.,i,.,l froin 11„. Kla,ial,.,l r,K.k
njass,.s. Tins ...ouH m.l hav,. h,,,, ,1,.,,,. ,.x,.,.pt in ,„n.sc,|i„. f ,he lap,c
"' " "' "B'-'l l"'"'"'. ''In. sul,s,.,|n,.,>t nhuiati..,! ,li,l n,.l ,.xl,.nl s,, far
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1.AI>:ST (ILAIIAI, K Il, (Il + S) „TACiE.

I.. ail imrl» „f ,h,. („r,liM,.r,. «,.
, , „.ith v.tv fr,.sl, ,.vi,U.„ f ,hor.T|.n ,.x.,.n.,„n nf Ki„,.i,.r... Th,. „utl,..« „f „|| „f ,| ,„,,,,„ |„|„.;

• ''"'"';•" "; ";"""''' ''> «l-'l -nu..,.. M„rai..,. „.rra,.,, „„ ,„ al,

,

.1.0 < ..r,l.ll,.ra ar,. „f „,...,.ral ,„.,.„rn...,.,.. Th,- ,liv,T» „f ,„ p „„.,„,„

«h., h «,.r
.

f,.,l l,v glanai wa.,.r, |,r„v,. tl... f„rn„T ...xf,»!,,., „f .1,,. i,.,. Th.-

.".>.r „as l,v ,u, ,„™.„ ,„ ,.x.,..,siv,. as th,. ,.arli,.r a..,l has |,r,„luc,.,l ,.„

.ni-: .•UKSKNT. (M + (i) STA.iK.

\\ .1. .1.,. r,.tr,.,..„f tl.,. Iat,.st Kla,.i,.rs tl„. A..,l,., ,.„t,.r,.,l „„„„ ,|,„ ,,r„«,,„
-t.,K,. ,, ,.r„s.„., „|„,.l, ... „,a...v r,.s|,,.,.,, „.»,.,„ 1,1,., tl.at n,,»- ,.xi,ti.,« ,.„.,-
..,rm.t V ... .1,,. .a,.,H,. Cas, ra..K,.s„f x,,»,, .,.,,..1™ i„ si,.,ilar latit.i.ls, i„M .t.,.rla..,l a.„l ,,, tl.,. S,.a,„li,.avia.. ,„.„i„s,.la. I),.s«na,i..„ ,l,is la„.s,
<.|.,s, ,1,. as tl.,. (,. + „) staK,.. w,. sl.all hav sti„g,nsl„.,l six as,„.,.,s „f ,,l,vsi.,-
gra„l,„. ,l,.v,.l„|„,„.„t si,.,.,, tl.,. Pli,,,.,.,,,. ,„ Mi„,„„,, ^v,. ,„;„, ,|„„',„„.,„|
tl„. Instory „ II,,. ,.|,.vati,.„ a,„l ..r„si„„ „f ,i„, ranm ,1„«„ 1„ ,1.,. |,r,.»,.,.,

11.,. .„„l...,.» sk,.t,- I in tl.is |,ap,.r ...ay s,.rv,. ,„ suto,.s, ,1„. „.,.al,l, .,f
n a„.r.al wh.rl, a,va„s „.„„. ,l,.tail,.,l st,„ly, a„,l ,1„. ,l,„.,, i,„,r,.,, ,vl,i,„ uill
«ttad, „ a tl,.,r„„Kl, aaalysis „f ail ,1„. |,r„l,|,.,„s, esp,...ially i„ ,1„. liRl,, wl.id,
th.. atu,ly w,ll tl.row „p„n ,l„, ,|u,.s,i„„,, „f ,„„u„,ai„ ,,|,.vati„„ a,„l ,.r„si„..
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H. KEIDE].,

fh.f diT DiviBiC,,, (;,.„|„|,i„ ,1 Dinrciùii IW«.ral,|. Mi„„,, ( ;i,,i„„. ,• Hi,|p,|„„

)!l-ll

I.

PU' lirKcntinisrli.'ii Andili ..in.l an v»-!,.,! Strlli-n «.-l.r wcinn,'! flir ,lic
"l.jckfiv

1 „l,rs,„.l,u„|. ,1-s 10i„Hu»s,.s ,l„, ,li,. ,,u.-,nar,„ Klinm«-l,»ankiin-
'
"'"

' •'*l"lt""K 'l'T ( ll»TH,i,lM. ,i,.s ( ...|„TO.> K,.l,:,l,t 1n,I,..„. I),,.. lu-gt
.laran. ,la«s sicli ,l„. An.li.n IkI ihn-r la.-ndi.ii.al.n Hi,-I,t„„i; ,„„l Kr„«,.ri
LaiiR,. ,l„ri-h tnirlicii,. t<n,| Uwhu- H..U,;r .rstrckrn. Da.hirrl, ist i- ii„«-
M>. .lu. l„..,„„l,.r.M M,.,r|,l,„l.,Ki,,.|„.n .M.Tkniai,. ,.i„,.r j„i,.„ Kli„,a|,n,vi„z
.1» ... .il,' I li..rKai.B,K..|,i,.|,. z„ v.-rf.iiK,.,,. H.-,4«t,.r» )(iin»lii! i»t ah,.r .l.-r

I ii.stai..l, .la-, .1... &M-i„.i,„ii,K,.,i ,i,.r ,|,i„ria,v„ \'.„îlvts.l„T.iiiK,.n i„ ,l,,„
lr,..k..n...i (;,.|.„.„- .i.r arK,-.ith.iM-l„.n ,\,i,l,,, „„ allK,,,..!,,,.,, vi.- ,|,,,.
l.n.l.T iiii.l .Ii..,l.ail. aui'li ..infa.'h.r sin.l aK ... .I,.|, p.t ,. r-u.ht.-i. ll..clm.

.

I.irwri ,1.T f.u.ht,.,, Kliriia|>r..vi,iz. «., si..),, wi,- mm H..ispl,.| in ,1,.,, Ai|K.n
""'"'" ""' '"'•'" '"'" lr>Pru..l! viii ni.i.r (IIkt k..n ...l.r i„,.i„a„,l,.r
(irc.l.'ti.

Auf .liT SI,,, kll.ilmiT SitziJiiK .1.» K.,.iKn„s,.s i»l ,|i,. IVaK,' iiail, ,I,t
•'''"'•'' KhmiiUn Kr..,i„„ au-ful.rli.-i i,a it „,.nl,n i,l. glai.h, i„an
kann .«>,«,.„. „h„,- ,.i„ l„.fri,.,ii„,,„i,, KrB,.|„iis. M„„ sM,, kiar ,1,-ri W „l, r-
>l>ni,-li ,I,T Ansi,.l.t,-ri ... ,l,.„ v,T«-lii,,i,.,.,.|, Aufs-itzc, iil,.r ,li,. ^Uw.Mr Kr.,-i,,,
I.II.i .1, ,1.11. H.Til'hl,' (.l',T,li,' Diskiissi..!,.

Ici, hait,' an .li,«T Disk.isM.,,, t,.il,.,.|,„„,, ,„„| ,.i„ip, Tatsu, i„„ a„|„|,r,.„
k„n,„.n, ,ii,. „„f ,|i,. Knt..t,.|,un(! v„i, Tr„Kf„r„i,.,., «.iiiB,-l,..s in ,1,,, arg,„ii.
a.s(.|„.n Aml,.n. dniK.-s l.i.l.l «,.rf,.„. j,,i,.„faiis ah,.r .in,. .,l,J,.kliv..r.. I ).uIi,„k
.riaul,™, al»,.» in .li-n H,„.|.«, Lirp... .i.-r f,.,„.l,|,.„ Klin.ai,r„vi,„. ,n„«l„.|, j-,
l.li halK.al>,.rw.»rh«i,.K,.n, w,.il,.» niir l,..s»,.r >,l,i..n, ..r»t ....in,. M,.„l,a,l,tiinK,.n
'Il vi.rv.iil»lan.liK,.n nn.l nun„'.,tii..|i tr,.naii zii priifin, „l. »i,l. ,ii,. K„nii, n
'I., i,.|, in. Aug,. hait... »„, «i.. i,|, ,.« v.ni.iil,.!,., in ,l,.n (:i.|,i,.t,.n ,li,. ,iii,i
v,T|..», K,.iv,.»,.n »in,l .MHl »„l,.|.,.n. ,|„. a,„.|, ,|i,. Br„»»,.ri.n in,l,.r ,1,.,, ,|„„rlar..n
.l..t»..li..rn m,. ,.m.,..l.t liai».,!, «irkii.li wi,..l,Tl..,li.n. Aiii'l. K„ri,i(.n g„,.z

767
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uu..»..rhallHl..r \-,.r,.H„„Ks„.|,i„„ „„ll„. i,.|, |,i,.r,ni. .„„.h vorglci,.!,..,,. I,-!, |,al„.

'iT ' i ' r
.'. ',"; ,";:""' ""''''"'" ""'' •^'•'"""" '""• vuT„,„„a.iK-

,. j „ , I

" "'"'''''""I '"•" I"; ''•m »"'<' Sa,, .)„a., ,„„l M,.,„|„za a,i,K,.fUhr.
I « -1 „, „ j,.,|,. ( „.|,.K,.„I„.,, I„.,„i,„. i„, A„,s,.|,„„„„^,„ i„ ,li..«.r Hi..l,.

n,.,K «, ^,r„.f,,,. hm,K,. v,.„ ,1,,, tti,.|„iK»„,, KrK,.|.„i. „„„.|,„. M, l,i,.r

l:;;
'";•; , '",;'- ""ff"""'<. ''- ^li" ".• :...,« .n,... d,*-,».!, -

aiicli ji'tzl ,iiii'li \villko,:„„i'n «ci.

II.

Ki„ HlU-k auf ,li,. |-I„.r«i,l,t,kar„.n ,1,., i„ .- r .„ti„i,.„ „,„1 ( , ii„„,,.
.1,., A,,,,.,,,,,,.» „,Kt, ,la,v« sirU ,li,. B,™.l,am.,.l„.i, ,1,.,, (I.l.ir,,,,, „„K,.V,ii„
.,, . ,.r M,,,,. , ,. T,.rri,„ri,.„,., X,.„.„„.„ ,|,.„„i,,, ,„„„,,.„ ,.,,''|„

«
,

.';;

I"' ,",«, ll,.,iu' ,l,.r l,a,uw„,i„.h,.„ .S,.,,,. ,|i,. „„.i„ i„ f,.|,iK,. rf,.r ,.i„K,.U.,t,.|
-,.>,1; .,.,.M „.,,, .;„:„,.„ k|,,,„.„ v,.„n.„.r„, ,li.. „ .., i,„ Xa,.,,,!; „„„„i

l-.,t,.,„l,. (,r„ss,. ,.rr,.„.h,.„. «-.itcr s(l,lli.l, ,l„r,.h.s,.l„„.i,l,.„ ,„a,„.|„.
(i„,.rt,,l T ,1,.,, Ka„z,.„ \\„|| ,i,.r |,ata«„„is,. , K„r,iill..r,.. „ , ,.i„i„,, v„„
.1„«.„ l-ur,.i„.„ fl„.s„ ,la.s ««««..r. ,las auf ,l,.r aMa„tLs,.h,.n S,.it,Mi,., ( ;,.|,i™.»
,n„.spr,„w. .,„„ s,ill,.„ ,„„„„. .Mi, ,|„,„ ,v,.,.l,.„.| ,|,.r «r,,,.,,.,, „,„r,,h„i„-
K.s,.|„„ y!„j<,. a„,l,.r, ,si,.|, a,„.|, ,la.« Hil,| ,l,.r \-,«,.„„i„„«- ,„„l ,l,.r S,.l„„,,|,.,.k...
K„. „.r„.| v„„ ,l„.|,„.„, Wal.l ,„.|l( »i,.l, ,„i, ,1,.,, „„,,„ s.,.„ ,.i„. Kr Ih-
kl,.„i,.| >„„.r., „,.r ,li,. ,.|,il,.„i„.|„. .s.i„, i„, ,|„||i,,|„.„ T,.il,. v„„ X,.„.„„.„ alHT
-''".'" " .\l«l"'-li""W". I)i,' S,-l, tr,.,m. s. M »i,.|, ra»,-l, a„f ,l,.r
imz,hM-li,.„ .s,,,,.. Si,. li,.K, „,„ v„|ka„ (>.„,„,„ Ul' 10- S. Hr 1 i„ H„l„
jw,..|„.„ um, ,„„| |4,«, „, ,„ n,„i„,,, „,, i„ I.:„r„pa ,li,. .Vl,„.„ ,„„l ,li,.

'';'";"",'"*"/'"'"•" ""' <''' < lriK,.r,.„ |,ataK„ni„.h,.„ K„r,lili,.r,. ,li,.
(.l,.t.-.,-l„.r l„s m ,!.„ .S,.„ ,„„l ,!,.,„ .M,,,r,.sniv,,,„ hi„ah, ,„„l a„f ,.i,„.r Slnn^k,.
v,.„ .»-,., o,l..r ,ir,., »r,.i„.„„r „ i„ ,li,. , „,,rHa,.|„. ,1,, ( l,.|,ir«,.s „,i, l„la,„|,.i.s

f,.url,.., M„„a. 1),.,, Kr,...s„.„ T,.i r Xi rs,.l,l.l|t,. l.rinR,.,, Wi„„,r-

(la„^ a,„l,.r,. \„rl,al„,i.s,. fi„.l„„ si,.l, „„r,lli,.h v,m ,li,..,,„ (:,.|,i,,,.. v„„
,,.T n,ml„.l„.„ |..,.k,. X,.„,|,„.„,- UU i„ ,las H,„.l,la,ul v,m H„livi,.„, l)u~
Wa.s«,.r ,l,.r „r„s»,.„ KM^s,. i„ X,.,,,,,,,-,, .Tni,!,, .«ar ,„„-i, ,la„,.r„,i ,l,.„
atia,il,.-,.|,,.„ n„-M. al«.r s,.|,„„ ,,„a.s «vit.T „„r,lli,.|, i„ ,|,.r I.„„f ,|,.« ni,,

,.saK,„„l,.r„. ,l,.r das S,.h I.,va>s,.r ,.i,„, fa.«, 7(HI k„, la,,».,, S,li,.k,..s ,l,.r
H,.,.|„„„ 1,.,, aul„„„„„. «,.|,r „r, „„„.rl,r,„.|„.„. Hal.l ,lara„f ,n.(1V„ ,vir .,„r,l-m„.> B.1,,.,,, .

v,,r ,i,.,,, „s,li,.l„.„ K„<„. .1,.,. ,„i„l.,„.„ arB,.„,i„i,„.|„.„ .A„,l.,„,
-.h..,..-..a,H,.>.,s,.M,.,.k,.„. «,,„.s,n.,.k,.„si,„ll,i,.r„,i, n,l,„.„,„l,.n„,i,
>.û,. I,,.d,.,.|,, ,„„| ,|„. a„.,K,.,l,.|„,„.,i Kla,.i„., r S,.|,„„k,.«,.| i„ ,|,.„ Xi,.,l,.r-
„„«.„ lH.ki,.,.i,.| ,„„ .parli,.|„.r H„„.|, >„„ x..r„„l,vl,.„ l'tla,,.,.,,. Hi,.r i„ ,!,.„
'"l.,rBsx,w.„ .l..r IT„vi„/.r, ,Sa„ ,l,„„ |.„ ui„j„ ,„„, , atauiar.... l„.rrs,.|„
. ,T l„K^,.t,. (.r:„ ,1,.,. Tr,„.k..„l„.i,. ,\„ vi..i..„ ..„.11,.„ ., ,|i,. „„,„. ,|„, j,,„.
1" l„„ -N,(.ili.r~<l,laKi. Ki.naBir als (il, iiin,.

Kr.~r .„ ,!,.,„ ii,,nl„,«tli,.ii,.„ Sami,,. ,i,.- arK,.„ti„i«..|„ „ .\„,i,.„(,.il,.«
l-ï.„l,t ,..., ,l,.„Kr.,-..,.„ \Va«s,.ra,l,.r„,l,... I|i„ H,.r„„.j„ ,„„| ,i,.s Hi„ l.i|,.,„„.,v„
aii- ,.,t^ ,!„. muriii, ,-.i..,...-l,„„ï. H„.r ,r,.rt,.„ w,r au,.!, «•;,.,l,.r \Val,l

li^'tà^^mm:* \ SêiPmLjm
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Er lii'kli'iiii't fri'iliih niir ilii- .iiiasiTi-ti (MmfiMiim- iiml ii'i.-li' |„i Mitt,.|
"'"'" '"''"•' "I" » Iiiwiuf. I)i,. Srl,m...Kr,.nzr hl.'il.l „I«t in Kr,„s,.,,
Hnlii-ri. DIto i»| ilus (M.liivt iliT raciwivrii Siiiiinii.rrcm-n

IVn Stivifcn iliT Wiiitim'ucri Itn Suilrpi. .lus riirisl aliHi]»! Ci'l.ivI ilcr
iPiH-kciu.ii Klimuiirovinz. du» nii'lir ul» .lii' Hùlflr iIit Aiuieii in Arm.ritinicn
unil Chili- unifaist, iiml illi' viTlmllni»rim»»in srliniul,- y. ,|rr S,milri.Trc(t.ii
ini Nnnl.wlcn w.iIIiti wir al» ill,' wirlitiK»li'n Kliniimi'Mi.ti- iirilrr«clii.i,l,.ri.

Dii' zwiil.. allKi'nii.ini. Tatsarlic, v.iii .Irr- «ir ail«|{>'li>'n. ist ilus IiuIk'
Alt.T .li,.»..r v,.r»,OiH..li'iu.|i (Irliift,., AIht <li,. Anzi-ii-lini l,i,.rf(,r ,i,i.l vl,.|

wcniKiT auKi'iifalliK al» iliv CrilTOchi,.,!,. ,1,.» I„.u(i».n llil,| ,. ,|i,. ,|i,. viTsrhi,-
ili'ia- \(Tt|.ilunK liiT Xiclcrsclilâit,.. aarTa-iitlirh i;ir,h ,lir \-,.Krtati..ii.s-
unil Silmi'cdi'i'lif. hiTYorriift. \i,.||. viiri .Irii iti.nl„Ki«,'li,.n iiikI in.ir|iliol<>-

Kiwhi'ii MiTkiiiul™, ilii' lu'i nnmwr l'rûfuiiK uiiil Writlciiiiiinn «iTa.!.' al»
ZcUKiTi .icr KniK»i.n E'iT»i»ti'iiz. ilirnca. liât liimi ini (Icui.nh'il hi»li,T iiii all-
«riiU'iniTi Imuiitsaclilicli al» UiriliTla.»»cn»i'liaft iIit ilm-li im ( laiizeii ra»rh
voriilK.rni'nanKi'iu-ii KlilmricliBuiikunip'n lii'trarlih't: irii (li'liii'l .Ivr Wiiili-r-
r<wiL. zijin H,.i»|,i,.|, (II,. l)uri'lilirui'l,»laliT .Ict |)alaKcaii»c-lH.n KiinlilUT,. ai»
ri-ini- ocliT vi)r\iii.ui.rirl nlazialc Krii»iiin»taliT iIit i|uarlarcii (ll|.|»clii.r, im
N.inliii <lii' iift uii»».Tiirrl,.ntlic'li Kr„»»,.|i Sc'liutlrna»».Ti ,1,.» Troi'ki'iiKi-ha.li.»
(la- sirhiT mm Kro»»tiM. T,.il liTtiar..» Alt.T ImU.n. al» itluzial,. Ariha„fiiriwii
iiiiil flini.iKlazial.. S,-li.ittiT. M» i»t iii.-lil m.inli.-h, IiI.t .11.' v..r».'hi...l..n..|i

Bcvici».. f(.r.la»li.ili.. Alt.T. I.t Kliiiiapr.ivinz.'n iii .ii'ii Aîi.l.'n .'iiiz.Jii aliziifiil.r-
«i. AlxT .li.' vv..|iiK..|, Tat»a.'lii'li. .11.' Ii..»|irii.'li..n \nT.li'n miILti. |!ciiiiK..|i
»ch(in .lazu unil lialicii all|[.>iiiciii.- (i..lt.ini!.

III

l)a» |'i...k,it.'lii..t .I.T arKi'iiliiiis.-ln.n Aii.l.'ii uiil.T».-l..'i,l.l »icli in
iiHir|.li,>l,iKi.-. Ii.-r !i..zi..|iunK h.-tra.'l.tli.li vim .l..n vi|.| f,.i..liI.T.-r. .nr.i|iai»,-li-
.•II AIlH.ii. S,.iii,.|i lii.».iii.l.T..n { liarakl.T v. rl..ilit ihiii .11.. ^r..,».. HaufiKk,.il
iiiiil Aii».l.liiiiiim altiT, iiaiiz ivif. r Ki.riii.'ii lii» in di,. gr.i»»I.Mi H.ili.ii .nul
.I.T l.r.il.. S.liutlKiirlil, ,I.T si.li zwImIii.ii .li.. S.-ln,,..- nii.l .li.- \Vi;,.|.-,ti„n»-
|[r..nzi. si-lii.O.I: .,,|,T mit ali.l.T..|i Wi.iliii. in ,l,.|i An.l.ii siii.l. In ,1,., H..I1..
.11.' ».-li.[il'. Il lMiriii..|i ,I.T ninil.ii K'iiiia|ir.ivinz vi.^l wnuu.T .iilwiikill iiii.l

.lie ririii;l:iziaj,n Kiirniin. .li.' al» ltuni|iffla.li.n mii-li ,,lt .M.- HI...-kl..nM .I.t
ziThr.ii'li.T.,.,. iin.l ,.m|i.irK.'«iill.t.li ( M.l,ir).'»»lii.k.- .Tki.iiHii li n. dur. ii ,li..

»|Kil.T.. Kr.isi.in nii'lit s,i VI raii.l.Tl uii.l ziTsI.irt iv.ird.ii al» in .I.mi \I|)..ii.

(.h hall., aiif ili..».. Krs..|i..inniii! viir ,iiiiKi-ii .luhr.n liii.i;.«i,.Mii' iiml diinh
H.iwMA\s- rnliTsuihmiiii.n «i»-.,ii wir. ilasssiih Ii.kIi ki-Ii.)!iii.- Iiniii|illhi,licn
in )!r.i»slir Kntwi.-kvIniiK aiiH. im iii.nlli.hi-ii ( 'h . uii.l m il u<l.i»lli.'li..n

T..il.. .I.T h.iliviaiiisi-hi'Ti An.li'ii hii.l, n

l)ii~|. liiini|i(llà,.|irn hild.-ii il! il.T Ui.liliim! il, . r Kn—lm \ii-d, Iminin.
niimliih in .l.r .|..s (l.l.irBis, mani-liinal aul Sir,.ikiM x..„ r.a Mi .md nii-lir

Kiliiiiiit.,r iiiid Lis zii Mi-.Tisl„ihiTi v,,ii .-.IIIH) m d.'n S|.|,..it,l iiir ( lil.iruszimi..

• Siiz.-iiiT. Ak \\.,<
. Ui..,.. i.ins: 7..;.-;..i.,- r i:],..^~!^-i îtij,,

•< Aiii. Jimrii, Sr
, Im),),

vjss-^raaw^;',
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"""' \^'"' '" -K'*u.,.i,i„,.„ i...i,.,,„„«„;, ,.,1,,.
^j'""

,,„,,, it'j Tr' "'"':.' "' ''"" -«'"'i'"-!"'" A,ui,.„ vi,.ii,.i,.i„ ,ii..

.f>...:; ::;^;;::n.::::-;;!:;i;r-;:,,,,-t'i;-^^

\ m" ,: 7 r '

''' '"' '"'" '"" "'"'" ""'"
' 'l-

n. ,, : :i,;''\r''M"'"r
'""-ifi-i- ' ><-" 'i»-,,. :lr,r 0> „„, ,.„„. .\„,,M ,„.|„.,„,„u,„l,.r li,.w„,l,.r, cisfrcOrr K„r.. ,li,. i,,.,-!,

("•»" Sil,l,.„ u„,l (M,.„ s,,,kt ,i,.|, ,|i„ |„,„i„,. s,.|i „„.„„. >;i„ li„„,

MusM.. ,ia>, ,I,T l„,,M,M„t,. Cliarakt.r ,1,.» Tn.rk,.n„,.|,i,.t,., in ,!„ Z,.i, I

l.'li km,,, ha.r „i,l„ l„.i Ki„„.|l„.i„,, v,.r,v,.ii,.„. w,.„„ i,.|, „|,„ „||,.,

r'r
""'••i-i-i.-^.. :/«::.i;;'Kl:ar;::;t';:,r::a;r

B „ k, ,„. ,i .tMla-r ,r,„.,.„, ,2, ,ia.s ( |,.l,i,,. „„ Kr„,...,.r,. TalKl,.,»,-l„.r ,„,.,„,„|.
,

s„,,l ,„„i »„.|, ,,, kl,.„,.„ .\ra,.s..„ a„,.h ,„.„„. ,„„ ,, fi„ ,, ,.,„| ,;„,„;;'

11, "tr^^rr "i
""^ ^"^ '""• "'•"''-'"•" -^ '-s-

w;:k:;..n':.k™:;r;:;:""""'"-"
" •="-''""' ^'"-- - »"-"

l)a. ,.r,t,.. „„.s„.r„r,l,.„Mi,l, tr,„k,.,„. (i,.|,i,., „„,t„„„, ,i„i„,. „.r„„,,„.
l-.ri„.|a,„«,.„ ,„ ,!,„, „..,li,.l„.„ -IVil r „„„ ,1,. A,„,.a„m ,„„1 ,|„ H,'konlilh

liir Hcihinl

r,. .n .i,-i, l>r.,v,„z,.n I.a l(i,g„ ,„„| s„„ .l,m„, Hnr Hn,l,., sUI, (il

,l,t-

liiii,'. I)is zij <liT ),jrial in (!Ii'ii Siminicmiiihiiti-ii ili-r Srh nfi' fàlll.
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in runil «MM) m. Il„|i,.. ,m fa«l ununhTl.rorln.niT Siliiittniuiilil, ,I,t Iniiiittii'
Ktiiii fri'i von Witi'liitiun i.i. :,ll,. Iniri.»i. ruii.l.t uml niir ilir »li.n Ki.riiic.ri .l.r
(iuviatili'ii Krii«i(m iliir.hwl rnmi lii™l. Irli ,w, ,•« i|u> /'«m,„,W,(

Du» xuvit,. (l,.|,i,.t, ,lu« ,l,.r uhrn Tuli,l,.t.,l„T. ,l,i, i.urh Ik'uIi' „„],\mM M. ».iKt Kan. uiul ..ibUt Kc.rniin. ,li,fiir,lir Firiirriii,,!, k(un«,irl,-
iiiml mikI. K» fiiuliTi >i.-li iHTinuh.nti- \Va.™irliiiifi'. iin.l allr .M„r,lniTi
nilli'li tiil hiiial, ,|i,. Till.r. Aijl ihri.ii «arli-t ,.ir„. v. rl,„lt„i.iim».-iK iH'htf
Mraurli- uml llra«VB,tuli„ii. I)i,.>..ii (liirtrl. .l.r l,au|M»a<'lili.h z«wl„ ,i

411(1(1 uiL.I Mm III liint iin.l in Mimn li.H-li«tiii Tfilfii iliiu al|Mii, ii II , Iiï,,.

l.irKr almliW, „if,l. i„.,„„. i,.|, ,|„» „,„/„„ IM/.i. K, ,„„fa«,l ,,,„,, |„„„,„
Mriifi-n ilir HauplkimlilliTf in ( l,il,. uml ,l,.n awiitiiii,,!,,!, l>r,iviii».|i
Mcmloza iinil San Juan uml lOiiiui- viTi'iii/rlIi- <;.l,irB-zii^-.' «viliT mirillirli.

l)a«ilrill,-(;il,iri.,|u>iucv,T|..|,t».li,Tl »ar, (rcffiii mr in nulcr Au>l.ili|.
unit vur allini in .Ivn «(ri.tri'Uti-n Krlirl.uniini vi.r clini ,i»llii-hrn l
lliliirui- uml in .-liiirn Hamlki'llin. Ks lii^m i,„ all^iiiri
Hnhc.. lliiT limli II >iili vdiliiTrsi li.ii.l junKr (VW^,. hin
KC'l.irnsfnnm.n. .Vainrnlliili in ilrn (^ucTlalrm. .lie „ft tiiï,- unau»»nli,l,. n,-
turcliin siml. I,al«n -iili unliT ili-r KinwirkuiiK .l.r Klinia».'li«ank.inu..n
Br.iwc Wnitivi, v„n S.-liu(l Hilvialil.'ii Slmitirii uml «luialil.in I ... -

.

anucli.iuft. l),.r mit. t.. T.'il.l.r (i.lnijiB.. i-l mit .iiilit.'iii Wal.l ,«1, r l'..,^-\,

l...l.>ikt. Mi, an.li...,l,.T.'(lr.-iiz..lii-«|.«(liirt,.|sr.i.lil .li.' \',)!.tali..i in .1. i

F.iriii .I.T al|iini'ii (lm.«st..|i|H'. I)i,.»,.,« (i,.|.i,.t. ila» ,i..|i zi,.,iili,.|, B,.n;.u mit
ili-iii .lir Si.min.iT.wn .l...kl uml iiiir miHi Sil.l..|i itvva.. lllaT .li-^wn h.'iitii;,.

(Ir.iiz.ii liinau>r.iilit, ncnni' i.'li .la» /in.-,,,/,,, (,',(„,/.

'" '1'' r.lli.-li.n Tril.' ,!.r ariii'iilinis.'lHii A.i.l.n l..riilir.ii ,

rumwl.i.t un.l ,1a» iminiiin.' (li-liirt aiif i-in.r lanit.n Str.ik.. I).r
liiin.l i»l hiiT iiiir si'lir wi-nin ..nlwi.k.'ll. In .lini

lr.i.'k.nin ( Hl.iriist.-il,» v.Ts.-liniiili rt .

triit. in iinni.T Iin-iti'nT Knt
»mlli.'li viMii Iti.i.li' M.'

.I.>»

l'imn iintiT KNHI m
hIit Mitt.l-

l'Ii .las

an.lin.'

u niittii-ri'ii Ali»cliiiitt .1.'»

Il .la- l'iiiiaK.I,i<-t. uml an si'inc St.'ll.-

k.'l.iiiK. .la» amiiii. (àOiii-l. .la» »i'lilii'«»li.'|,

l"Za l.i- an .l.ii Uan.l .l.r Ali.l.li rriilit. l)ii. ,lr.i
(àOiict.. Bi.|i|.n allimilili.h in .inaii.li-r illiir. un.l .» kaiin .l.r Kall .intril.n
lia»» in ilir»rll.rii lliilii.. mit lii'r Zunalii Irr ïrii.k.'iiliiit. .lii' .i»tli.-li.. S. il,

.inr» (;.'liirK»ziiK.'» .lii' Fur n .Ir» an.liu.ii (liiri.l» z.int, ,li,' iv,'»tli,li.>

Al,.la,liun|! al»T in r.-iniT Au»i,il.luiii! ,li,' K,niiz,i,li, n ,1,.» Pu,ia>!i-I,i,l,»:

,„I,T ili,' M.iramn .lir ail. 'M Tal)£l.'t»,li.T rrirluii l,i» in ,|a» |iiun|,iiii' (1, 1,1,1

liinal'. I)|.|im,i'li lialicn wirilni (liirt.'l v.,ii h',,m ,li,»i,li in «,»,niM,.|i|.n
ZuKf'ii uiitiT»rlii'i(ii'n.

N'un i»t |.» auiralli'11,1. ,l:i»» »i,'li in ilimii ,li,' all,'ii liuniiilllii,!,,,, auf ,li-r

ll„li.' uml an .liai aii»»,rcn (u'Iiansi-n ,I,t (lihirusziDjr uu'l ilir l',>l»tiTra»»,'U

m ili'ii Tal.Tn iliiri-li dit- (janz., Tr.,.>k.'iizi>m' iiiimir wii'ili'rli.il, n. Di,'» i»t

.licii iliT Ausilrui'k zin-i,r allRc imr Tal»a,ii,-n. naliiliili: ( 1 ) ,1a»» »i.li ,lii-

ait. 11. (ianz ri-ifvn K.irni.'U. amli wi.nn »ii' .iur.li H.\vi(;mi|!i,|i nii-,l,T in ,1,'n

llcri-ii'li iliT AhlranuiiK «l'k imai siml, iiiiIit ,1,'n M|.,I

l'iiti'ii tr.,.'k,-m'n Kliina» »,'lir lantEi' iTlial

niiuiiK.'ii ,1,» iHTsi,»-

\ii»l>il,liluiiK v.iii liuinliffliirliiai, auili in iliai halil winl,

liai, uml l2l ,1a»» ilii' X, lUUiiK ziir

l"
1 Irwkiaiiai Klima Kr„»»iT i»l al» iin fiin-litiai. In ilii

r nnlfrlinicli,,

clli F,iriii(.îikr('i»(
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ô ,,
"'! <'l'""-l"r .u,r v„rul„.rK,.l„.„,l v„rl„u„l,.„ „„r,.n , r „i,.|„ ,|i,.

tm „.„, H, T „t ,, „,„„|„.i,, B,,,au zu u„t,.r»,.h,.i,l,.n. wus .lur.-h ,1 „ Huviatil,

';;:;;:,:":r"'-
"

' '-- "'-' '^-»^"- " '--'"-''-

K» „.h,.int i„ir am hish-n, „„t|.r ,|,.n và-lcn H,.,l,a,-ht,in».n ,li,. ,laz,i

(.rup,„.n l„.rau»zuKr,.,f,.„, „a,„li,.|,: ,.i„,. An.ahl v„„ B,.„),a,.|„u„«,.,, .

aïK-r in ,!,.„ ralfurdu-,, v„„ (;,.|„rgst,.il,.„. ,|i,. „i,.„mls v,.rKlKs,l„.rt war,.„

IV.

Ehp wir alHT die tVIstcrrass,.,, ,l,.r An,l..ntal,.r un,l il.r,. H,.zi,.l,u„,z,.„ ,„

"•!!nl,.!: .it,
""" """ '•"-"™"-'-^ i" 'I"" Aip..„.âl,.r,. au»R,.s„r,„.|,..„

un« u.,.r Tail„l,lu„« i„ ,,,. Hauptsa,.!. ,,i„ H,,,., ai,,. Taii.I; :,^ ^ .

lui*"™!::
"'" ''""*' ''"'""' '"'"" *" '•i'i'-«»™n,i fr,;i

an .l,n („.|angcn v.eier Aipentaier «Iroi ,„l,.r vicr (lefalislinic.k,. .Tlcennvn

•1" jed.r .lurrl, ,.„„. ,1,.. \-..r|.l,.,s,.|H.runK,.M en.slan,!,., sei. X,„.|, „,,i, êr ist

ninn Ivii™ l,s („.l„rB,.s, liauptsaclili,.), cinrel, die (llHsel.er ,1er H,,,,,
\ er,.,sunK u„,l ,lie ,l,.r „„«„,„,„ s,a,lie„ ,.,„.ta„,|,,„ «,;,„

"" "

l'-m,. vern,i,„.|n,l,. S„.|I„„k „,.,,„„,, 1>„x,k u„,I BHiVKxu, ,.i„. N„,|,

p,n,a,.n .we, l,,!,. versel.i, „„„ rr,p„„„,, ,n„„„,|„,„|,„, „,„,|.:^ .

a, d,.,, U„;„TK„ .u,.r», anfn„.rl<»„,n Keniaeh, l,a,. Al,er ,ier »..|,arf,. (iefallsk,n,-k s,.,„er S,.|,ui„.r l,,.,.!.-!,,,,., uieh, ,lie La,,. ,les al„.n ( ll,.,„.l„.rran, , s

gla.,al,.,, felsterrassen v,.rl,,,ilt. ni.. „l„.re (ir,..,ue sein.T .M„r,in,., s ,
... -Ion, Hur..l„.|„.., ,l,.r (d,.,sel,er of, an ,l„. „,g,.n„„„te Kehiiffkei, „ ,„
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V.T auft i„„.|, „l„,; ,n, ,:,,„ ( |,.|,:i„p. ,l,.r l -ilcT. \-„n ,1,.,,, liau.,,. ,li,.s,T Tal.T
«in.l ,„, allwm,.,,,,.,,

! .lurrl, ,li,. fluvial,. „n,l 1 ,l„r,.|, ,ii,. ^UrM- |.>„s
.ntstaml,.,,. D„.s,.r I .il isl «,.«,.„ ,|i, prâKla/ial,. Kunl,,. i,M .\li,.,,i ,„„ ,-„h) „,
ulH.rt,,.ft w„r,l,.n ,ias l.cis,,. ,ii,. kl,.i,„.r,,, \,.l„.,,tal,.r nuliK,., i„ ,l,.r li,,,,,:
.n Mut,..i K,.K,.n cii,. F„r,-I„. ,|,.r Rlaziali-n Kr„»i,m.

«Vnn ivir .i™!, hirizufuKc.i, ,la«s „„,!, (Iahwcmis u,„| Kei.eans Krklii-
ru,« .1,,. („.falisk„i,.k,. ,l,.r Al,».„tal,.r vor ail,.,,, i„ , I„„.rKla.iah,.it,.„
.lurW, ,1,,. fiuvmtil,. tr„»i„n nach wi,,l,.rl,„lt,.n V,.rlaK,™,iK,.„ d,.» ]J,.,uula-
..ms,uv.,,us cntslaruli.ii »i,„l, ™, hah^i, »ir ..irici, ('l„.rl,li,-k ,l,.r haiiritsac^l,-

Die KMss,. ('lHTcin«tiinmunKil|.rKruii,llii.)t,.ncl,.ii rri.,rpl,„l,n'i»riii.M l-km-
.-nt,. ,l<.s rn„-k,.„B,.l,i,.t,.s in ili-n An.l™. nâ.nli,.], all.T jc.nrr Fcrn,,.,,, ,ii,. .uu'h
«ic'iliTlmlti.u Kru»ti-nl>cwcKUHKi.ri nur ,liir,li die Hiiviatili^ Kmsi„n .iitstaiuli'ii
«nul, w,r, „„cl, lH.,n,Tk,.ns>v,.rtc.r. w,.,m vvir «.h,.n. ,la.« si,. si,.|, „i,.|,t nur in
'''", ''''' iint,T»,.hi<.cl,.n,.n (l,.hi,.|,.„ uncl in s,.|,r v,ts,-I „m H„l„.„
hn,l,.n. s„n,l,.m »i,.|, aui^l, (llx-r Tiil.. v„n «anz v,.rs,.|,i,,|,.„<.r Ziisaniin,.,,-,.)-
zunn ,„„l Mruktur au»l,r,.it,.n. Di>. Qu,.r- un,l I)ur,-hl,ra,.|,stal,T ,l|.s j.anini-
ni-n ( ,i.h„.t,.s. du., wi,. zuni Bci»pip| ,|i,. prarhtvolli.n l.r,-it,.n K,.l»t,.rra»,fn ,l,.r
(iu,.|,ra,la d,. .Sanogasta, »(..slli,.|, v„n ilcrStailt La Hi„ja. in ,t,.il »t,.|„.,„lo in-
J|.zi<Tt,. hrfiu.fer ..ingesclmittiMi aiml, liai,,.,, ihr v„llk,„nnu.,u.s (;,.B,.n.s|u,.k in
, <.n ait™ Tall„Hl,.n cinip.r Qu,.rtai,.r, di,. z„is,.l,,.n lii„ Oianmnt,. nn,l
don, liio (.ramlc im andin.'n (iurt,.| in p.falti.ti-n ,n,.s„z„is,l„.n S,.,li,ni.nt,.n
li,.g,.n luul von Ba,altstr,im,.n l,,.,l,.,.kt w,.r,l,.n. Fur ,las l'mmuM,; kann
ul, |.|n bosimders »ch,ini.» B,.is,,i,.| anfuhr,.,,. Es ist dcr ol,,.ri. T,.il ,l|.s \all,.
, ol Cura in ,l<.r Hauptk„r,lili,.r,. ,l,.r Provin. San Juan. Hi„r sin.l zwi»,.i„.n
d,.,n lall.o.l,.n m Xm m un,l ,l,.r Kumpffla,.!». anf ,l,.r Si,.rra ,1,. Culanguilm MW m Hiihe lli „d,.r 17 Krosi,„>»t,.rra.ss,.n in stark K,.stf,rl,. (:rauiva,.k,.n.'
1 ,irpli\nte uml Por|)liyr,. i.ingpsrhnittcn.

Es wi,.d,.rholt si,.|, fast nhiTall <lass,.|h,. Hi|,|. fn„.r ,.in<.r lu,,.li «,.!,.».„.
<„. fr,.u.n Hun,],fflac.l„. folgcn Talla»!,.» aus unt<.rl,r,„.|i,.n,.n Zvkl,.,,, ,li,.. ;,,nn
l)|.ispu.|. m lii.r (Ju,.|>ra,la ,1,. Sanogasta n,«.li (i00-8(K) n] l,r,.il sirul Di,.
lirrass,.,! slr,.i,.hc.n ain lian,!,. d,.r (;,.|,irgszug,. in .li,- l.i.f, ans, un.l nian
c.rk,.TuU ,lu. himvirkung ,l,.r B,.vv,.gung,.M aiu-l, an ,l,.n Sfi.ruiig,.,, ,i,.r S,l,„ii,.r
v„r

,
,.„ Murulung,.,, ,l,.r Tal,.r ,„l,.r an \-,.rl,i,.Kung,.n ,l,.r i.avastr„nu.. ,lii.

nian,lM,ial ,|||. alt,.n Er„si„nsnivi.aus l„.,l,.,.k,.n. (If, ka,ui rnan auili n,„.h
s,.li,.n. ,lass siili ,1,,. Er,)sii,iist,.rrassc.n v,in ()u,.rt,il,.rn ili,. ,u.|.|.n,.inan,l,r in
(.uu.n stetig sti.|g,.iul,.n (ù.liirgshloik ,.iiig(..s,.|,ni,t,.n siiul. his aiif ,las auss,.r,.
(.i.hang,. fiirtsi.tzi.n uiul lii,.r znsuinnu.nliangi.n.

Einon sol,.li,.n Fall fiiuli.n ivir, iin u,i,li,u.,i (:iirt,.| in ,l,.n (Jui.rlal,.r,i
di,. m <l,.r .istiulien Al„la,.liung ,l,.r Hauptki)rdill,.r,. z«is,l„.n d,-,n l{i„ do
M..nd„za uiul ,l,.ni l!i„ ,|,. |„s Patos un,nitt,.|l,ar n6r,lli<.h v„n d,.r Tra,isa,uli,u,-
l>alin lu.gp,i, in g,.sliirt<.n (Juarzpiirpli,vr(.,i und in di.ri'n Tu(î,.,i.

Ini sji,lli,.hst,.n IVil,. d,.r Al),la,.hu,ig ist ilii. ti,.f,. Furi-li,. ,l,.s lii„ ,1,. M,.,,.
<loza, ,l<.r aucli ,las S,.|inu.|z«assor ilor A,.on,.agua-(;l,.ts,.lu.r aufninnnt, in ,.ine
a^t,., ausgrdehnt,. Huinpfflai-li,. ,.ingpsclinitt,.n, ili<. zwis,.|i,.n 3000 uml .ilKK) ni
Holii. aliniahii.i, uai-li Ni,rdiv,.st<.n aiistrigt. Hcstc ,li,.s..r od,.r eiiu.r .-tivas
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=i"-i.™ 4,«,o „n,i "ml hX n :.,:;;;., :;''r""''' 'u
''™'"' ''"""•

iln^i \,TciMiii|!,.n sirui zum Tcil tnclir als 20 L-„. l

"" "" " '^ ""iT

hiif ,li,. ». ,1 1

''"'"'"'"" '"'''"11" au.-<Ki'ZiTliiic'tc(l|.|,.,,|.„-

T,™ss.„r,,,,.auf..i„,,„,v,.r»pri„„,„,|.,.,i,,h„„^,,;^^^; '^'^
^^^

-

.li.- Tcmis»,,, v„„ ,!,.„ aus^cron T,.il,.n , A
"'"^ '""" "'"'''

HrMI. ium |,„ ,.t ,!.,. M,!,,. z,.r»i-hnitt,.t; un,i nur Moch als Hi,.B, : ,.rlmlt,.„

" n~M.~- ™»T.,,i;;;r.;;;;*;r;~;



I'»KR DE.V A.VT.,L DER «L-.VKTARRX KUM.,«„WANKr.V„KN. KTC. 76.^

als.iii' \|.rl>iMiiuiiK»liriii. ,|,.r .\Ii„„i,,„„|,.. ,11,. „„.,.,., ,- .. .

"""«'"'liTTat.li,. ult,..i(ll,.tscl,rrn„vi,.Ufirk,T,.. C.f II l ,. ,

dif Ero»i<mst,.rrass,.„ ,i,.i„ , ,

'" ^" ' -'''rkiTi'» („.fMllf hnttc.i uk

'v,.it,.r .u,r,iii,.i,, h, '^Kur ,;;:;'": r:\"'
""'""'" 'i""""'

;'r
""•'-'":-";'-

^"^.^-::-t;:i:,,.,::;;::;j;;:;r,,t;;^

«Wlr n,„-l, Kr„ss,.r «ur. Di,.s ist ,i„rt h,.s,„„l,,r. ujl :"".""'•'

»«„„. .-.„.„. „„»,„ „„ ,„„,, ,„ „„^,„ ,!,:::;;:'' xz cr

.Mail kann hier fraKcii. iil) |.s sii.hiT s, „.,ii. At
KU„.r Krhaltun^ fi,„|,.,,, „.i,kli,.|, 0^!L .Tv ' t '~'"" '"

"l'ii \.-ko icn Kcfimilcii |[i,il,.r ,1,.,, lu ,
">

cmcni kl,.|-

-anvi.iii.|i (Irc'i Hnilinoraiicn. Di,.s ,n,„l,,„ ,ii,. M.„i i

». s<.„„t,,.r,.„„. „.. Ai..„v„Ha„„rt: ,;;:., t:^i:„; ;:>:;;;;; ;:;•;;:;

S,.h,m v,.r,ni«,.l„. ,lass s Mi,,,., hier v„rC " '
"''""'" ^""

<i...- Monmeavork,,,,,,,,,.,, unt.T sons, Kl,.i,.|„.„ \Vrl,alt„i«..a ,„i, 1. s, h

"

8r..„.. allmahh,
, „arf, Su,l,.„ s,.„k,. A„ ,na„,..„.„ S„.|l.., k „Û ,

™
ï
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V.

Ks wiirc ciii Kclilir, von ilii.siTi Hi-triu-iiturimn mikIimcI, auf ilii' \'it-
liiiltMissr In ilin Krcissni AllM^nfilliTii zu «rhiiiwiri, iIiti-ii mifiioluuti. Ij».
Ktniiuc vii'l hiriKiT unil vicl diikiT warfli iil» ilii' altwi ( llcl-ilicr in dcru Trck-
(nurliirt lier Andcn. Iliir Inilnn mr l„„„ulirr Hiilt„ijil,i,irn. ili, »„,„ far
Kicli iiiilirKuchih mm-. A'« /»/ i«r „//,,« , /;i ( 'm-lniiil zu liriiid:'icli(iii,ii. uaiii-
liili ilir «<7ir ijrmsr Hml, ,ln Sriiiillzmi hiuI ilii iiimimriliiillicht M,i„j, ,„„
.Si7i««, ilii- lui lier Stiikiiiin tlir Silinmjrim,. viim Schlmlumwr ilimhtritnkl.
in itit' TiiUr ijcUihrt u-n.i'tii i-t

Hicrflir fiiidcn wir vicir H,is|Mc.|,. him'Ii in ilin (liLictcri ilii^ niclit vi r-

Kli'lM'hcrt «urcn, in l.|.siin,l,TiT Eril»i<'lii-lnnK iilxT ,li>rl. «ii, ini iwinipiii, ii

CiUrIcI, unrli ilir Kiritiu.» iIit .Siinniimwn in Bctriiclit ki.iinnt.

Xiinirnllich <lii' Qu.rliiliT ilcr liandkctti.n ain (iran Clia anf Lii,!,,,

Sritwi des Wi'ndikrcises, sind ini Miltcl niiOiriTc li.ind.Tt MHer li.„-ii mit
.Sliiilt irfillll. HiiT trcti'n die hi'suniliTcn Vcriiiiitnissv dis TnjckcnKcl.ictcs.
in MczicininK auf dic^ KinwirkunK dir Kliinascliwarikunniri. «.iiarf jam.r!
In r'ivsiin (Ifliiilc findcii siili dii'si'll..'n uIlKi'ini'inin nairplioloxisilic-n Vir-
liidli.i.-.si' \\\,- in dm andcriÈi Ti'iic^n dcr Tro(kiiizi>ni.. Hdwman liai sii. ans
lii'n iiiiKn-nzindin (l|.|.irBszil){cn Hulivirns l.|.»rlirii.|i|.n. In diT Hi.lir dis
(liO.iriii's, iiljiT WIIIO ni. si.ian wir aiti'. riifc Kiirnicii unil diiruntiT rnur. lii.fc

uiid unausKiKlii-lK ri|. Kiirilii'ii. I)i,. K|.st,. alti-r Krosicnsiiivi.aus Inj-liilcn
ahcr aui'li liiiT dii' Tal(ïi'lian)j:i-

Dicsi' Itaiidkittin «ami iiii'lit viTKli'tscliirt, iilinlciili sii' zimi 'l'iil

SOIN) m liui-li sind. Ks Tihlin dii' Kurr inid liii' Klaziiile'ii AiiiiailfuiiBin.
Dii' Sliutlziini. ist l.iir 111(111 Lis l.j(«) ni liri.it. Widiriiid diT Kiiniasiliwan-
ku.iKi-n i.st ilir uhiTiT Tc-il in di'n Hcri^iiii ,Ut .S-i^nivr, kIum «vkuniniin. inid ilirr

untiTc (;ri-nzc liât siili mil diT Si-liiu-ilinii' pjsiiikt. Sriiwi in dii^sMi Ziil-
alisrlmittin ist lin «riissiT Ti'il des .S,-l,i,;i,.s, ^li,. i,„ andincn (liirti'l. in dii'

Talfurcli™ (jrsilialTt wiinlrn. Dics ist imiii niclir dcr Kall gcwi'si.n als .sirli i,,

di'ii IntiTKlazialzi'iti'n div Si-linrcurcnzi' lioli unil div siliiviTcn (li'wittiTKiis.si'

diT SiimniiTri'Ki'M bis in ilin Si-liuttstri^ifcn liinaufKrifTcn. lier Jodisniid aiifs
riMH' in din Zi'itahsi'linitti'n iliT Klimasi'lnvankungrn durcli die Si'iikiint; dcr
.soiiinierlirlicn .Si-hni'i'Krojizi. ,Wr Scliuttziiiif aliKi'itlii'diTt wordcn war. Man
sifht nui'h lii'Utc «rossartiei' Bcispii'li. von TalviTlmuunR in dii'si'ii (li-l.irRs-

ti'ili'ii, wcnn uiitiT di'r KinwirkunK dcr Siimnii'rrcKi'li dcr Scliutt in dcii Taicrn
durchtriinkf iind uniRclaBcrt wird. Die TalvcrhanuiiR liât alicr in dm
Intcrglazialzritcii, als dcr fri.sclic Sdiutt in Kriis.scr MciiKc ans dcr Hiilic
zuHoss, cin niidi vicl nrôsscrcs Ma.«.s crrcicht. Die Scliuttstrômc ans dcn
Nclicntiilcrn lialicn die Hauptfurclic aliRcspcrrl. Mail kann .sclir Kiit sclicri,

da.ss dicsc Schuttniasscn, die an ciniKcn Stcllcn 800 m miiehtiK werden. sicii

an dcn Sciten und in der Mitte ilcr Talfiirclicn mit cinander vcreiriigt liai .'

Nacli ciner jeilcn Pcriiide der Talverliauuiin ""d der Sehuttslaiiiing liât

1 Dicw Verhiillnispc hitlM' icli kiirz b. spnx'licn in ilein IS. Ilefl lier m-ol(»(£iwlu.ii ChHr-
aklerbildir, himusKiltclieii vcii H. .^Tll.l.K.



i ItKlt l>K\ ANTKII, Il Kll yl AIITÂKKV Kl.r>IA»i MWAXKI

<lir' Kl m liilV Kiinliiii in i|i,. Aiifsrli liltllnui'li Brsi'liiiillc.! iil I -.Inr, .
, ,

,
— imiMuini-ii K<^< niiiiii'ti, itriil

u'i
"
hn ;"",>';t"f"""""

'' ''""•'' '"" ''•"""'" ''' "I"'i"-'.™.s..

al» I-, l,.„ >,.|,„ttrrf,.|,l,T„ ,l,.s AI|».m„H„„,l,, \Vi,,l,.rl,„lur,K ,I,t Klinm-

À, r '" ":"; '"'""''';""'"
' -l'i'- r l,„livi„„i.„.|.,.„ A,„l,.„ «,„,,.„.

A,.,-l M „„M.r,.m „.|,„. ,., „, ,|,.„ (;„„„„|,.r„ ,„, Hi„ l,,.r„„.j„, ,i,„l «„ l,„„ti„.

(..«"l,..l,.), ,„l„.„ .„. k,.i,H.„ ,„.r„,„,„.M.,.„ Wa>.,.rl„„f. Si,. ,i,„| „.i
"„

Ur .,.fu,« ,1,. .la„p,fur,.|H.„ in .l.r K„to. ,1,. s,„rk,.„ pr:,„u.,r,Sr ,\.Ta«,.n,n„,.„ .l.-r l).„,„lati,„M,iv,.aus „,i, il,r,.r Kr„>i I,.,,,, « „

Su,.l,t „,a„ ,li,. StHIc, auf. „,, ,las iVst,- (l,,„.i„ ,|,.r i;„l„i„«,. ,„„l .[,.

M, ht ,„„„ ,lass ,h,. HauntIurrI,,,,. s„ „i,- >„ I,,,,.,. I„.s,.l,afl,,, s
, nan.li.-l,

"1T' ;;;p';"""'-™»7'' ";-" "....«....!.-. ,. i,.„ a,.»»,,,™,,,.,, s, ,.f,.„.

' " '""' """!.'';' """)"™''l"' -1.".. v„r,l,„ Kli,naM.l,wa„ku„„,„

r •' l'n T7 r' " "'" ""'" """ '•-^«"'•- "" '"i

I \ nH
" ',""7;"l"'"« 'l'T V"rBi,m,. h..i ,l,.r Talaullullun^ ,„ul

',"'";""' ;'.'*........ .1..»» .li.' Wra.al.TUMB,.,, ,l,.r (l.l.irKs,,!,, rfla,l„.

luMl, li,.si)iulc.rli,.|tc.ii ailswzi.iilijMt «urili.ii siriil.

VI.

S.l,r a„ffalli« is, ,1,. I„.,ra,.l,tli,-la. .„„.rs,.|,i,.,l i„ ,1,.,. Mass,. „,„1 ,1,.Uisr .1. r s..,t,.,„„„ran,.„ ,l,.r iHzt,.,, zw,.i V,.r,.isu„».„ hvi „„K„f„„r Kl,.i,,,„p

;:7 ^ ".t»„n.,.|„.,„l,.„ ,;l,.,s,.|H.. Er ha, l,i« .,. ,.i,„.,„ g^wissi^Nlra^^

S.-1UU. ,„.|unK ,|,.r Akku>nula,i.„„„.rra«s,.„ in ,l,.„ Ta!,.m ,l,.r 1 „n 1.,., ,
a.,, <.ran ( l,a,.„. Di,,,. ,•,,„.», ,1 .xklâr. .1,-1, ,,„n.|, ,li,. A , ,1
S-lMmzuf„hr ,n, I.,uf,. ,l,.r Kli,„as,.h«ar,k„nB,.„. I,,.i ,|,, .rs.v./s k, Mu.i.T MunaKurtH ,„„s» ,li,. M..,,,,. ,|„s S,-!,,,,,,., .Ivr i„ ,li,. Tal.T « H «

..r,l,.„ ,s,. au,.|, „„ „,„iiM,.„ ,:„ , «,.r gms» „..„..,,.„ ..in. ,,„»,„„|,.t.."«r ,l,.r al„.„ S,.hn,,.Kr,.„z,., al»„ p.ra,!,. auf ,!,.„ Tais. k,.,,, ,li,. Zn,s„.h,.„,l,. .,.kT m»d, «•a,.l...,n,l,.,,l<.,s,.h,.r,ian„ zu.ts, ,l„r,.hs,r,„,„ I ,l)a» iTklart zu |.|n,.in T,.il|. di|. «,.|,r Kcrin». ,„l,.r M ,„. \.\

:''*.,,'*• "^ "' K""»»" t.nw.rk™g ,l,.s (ll,.,s,.|„.rs auf s,i„ li,.,t i«, .,u,.)
.... r,„.k,.ng,.„,., „i,.h, zu !,.ug„,.n. Man (i„,l,„ Hu„,||„„.k,.r, S,.l,lift- pur
.... .!... al«, ,a„g.,„ „„,, ein g„viss.,s .Ma.ss v„„ Al,..|,;,.if„„„ ; ,
.
o ., wo .l..r ;i,,,s,.her u,„ T.le,.k.„ g.„„ss,.„ i„. AI... ,la« < I,.. u„ .^ ,.Lrlntersurfiung ,.,1 <loc.h «, «,hr vemhied™ v«, m i„ ,1™ Alp™ ,|i";

.a. !i. ()
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zizr:!':! "",
'^^'^'r-'"-'

- i-... i-.» ,„ i„,„. i,.

!::!:ri;:v::;:;:rK,.;!;;;::;,:;i;::,-:rr"»
- '."-r

t::z:l7;7'''n'''' '"/"" """"'""" '" '"'*^-'- tL :,Moinii,,, ,„hr mil Jlmintiliin Stliiift

I. AIkt »„. sin.l f„rn„.„ ,l,.r „iv„l,,, Kli„,„|,r„vi,„ ..n^fiui,.,, i„ , ,r

II),... ,„l,.r
,
„. AI«l,i,l,uMK,.n, .1,,. ,„. kr.,ri,.M, |,nlKluzi,il ,i,„l „, ^ii, ,|j,„

). AnM.l.auu,,^,.,,. ,m ,I,.,„.„ „„„„.,„|i,.|, „n„Tik,,ni,,.|„. Fur^rh.T i„ , r.l,.,lwk„v,.n hnnv„.k.lunK,li,,,.r l.„r„ ., ,,,„.,„ „iv „ |.>„ , ,. vk

• ur«,.,„„„-, „.„ An.l,.„ „,i, i|,n.„ ,. „ ,(„„„„„,,,„.„ '„,,
r F ,l„

'

r, r KU, „rh,,l„.„.„ ,.l,„.„,„s,.„ „n,ni„WI,ar ,iarun„.r. Ia»s,.,> al.r „nn>. f.lhaft ,.rk,.,„„.„ s ci,, „,|,,|,„n Zvkl„s l,i,.r „ir„,.„.|s ,,i, ,„ „i,„,„

«..,,„ au,-l, ,li,. V,.rl,.ilt„i»«,. i„ ,|,,„ Trn,.k,.„«,.|,i,,,. ,1,.^ A„.l,>„ .,.|,rV"" 'i,.n,.„ ,„ ,i„„ Aip,.„ „i,w,.i,.i„.„, s„ s,.i„.i„.„ „,ir „i„i,„ v,.,,,,,;:;,,,,:;,:
H('tmriitt„,jï.',

Sûcicr, liisi„,k,.»f,„c.|it,- Kli

(Irliiii zlicli. I)i|. K

AlHiarhlUriK (les (iclii

(illITtiillTI, i„ lIlT lllJL'll

liii,a,icl)ift VI

stn'ictifii. w

.n«,„n>tiTrass(.„ fiiiili'
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-l„l>.., th,. mlii, |.,.l«,.,.|, tli,. »lri.>, „ii,l II;.. i,.|i.i|,. ,in.|,(:lli »il| r,..i,ll in „
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.Iu(. t.i th|. «...iKtiiR f„r,... ( = s), tli,. r..sn:t,uit ,,f wl,i..h is u. Tl,i« r,ii«..« tl„.
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ma,..» will ulhiH- a su.l,l|.|i ..xpan«iim in th.. aiaiiinnallv (..imprcw.! n.Kiiin
an.! lins r.-li.a,».. inanifi.st» it»<.|f l.„.ull.v as un ,.arth<iuaki. ,.r ,.„n..ussi„ni
«hn.h lias thi' ..fri.,.t iif nducing th.. friitinn. Tlii. initial frii.ti.in, whirli
IS niu.li ureatcr tliaii th.. fri,.|i.,n .liirinn miiticn. is thiis rc,lui.|.,l and th..

773



\w

%

774 TEL DAHLBLOM.

ropk-fall iiml tlic iiiiKlc of slicar un- rorn-siMimiitiffly iiicn'usfW to iiim'h «rcater

values tlmn thi-y woulci liavc Imd îf tin- adjustincnt had Itt-en accomplisht'd

hy crecp or wcdninn off uî sniall mas-scs. Kxairiplcs nf tliis are affonlcd liy

Hrcat landslidfs, an that at Frank. AUx-rta. iti HMKi, wiim- tlio angU' (if wlicar

amountcci to 02° ÔÔ° 1*0'.'

Sincc thc wcigiit of tlic nick causes tlie stress, and tlie pressure due to

weiKht increases with ilepth, tlie stress and tlie angle (if sliear inust also

incrcawe with the depth. Also, (çreat stn-ss wi!I eaus*' roek-HnuaKe. Henee.

at -suffieient depth the roek will he nearly plastic and the angle uî pull or

shear will Im' nearly !H)°, as it is in li(iuids. l'nder insiKnifieant i)ressure, on

the eontrary. the angle of shear will he négative, resulting in a vaulted rooin

((llockenliildunR). a. verv eonirrion featun- in the niining uf coal or iire-seuuis

(Fig. 3).

The question îs. thereforc. vcry coniplieateil. The angle of shear dé-

pends on the pressure, the strength (»f the roek, the joints or chuvage in it.

and on the size of the caved aiid unstal)ie rock-mass. The angle of shear will

he tangent to a eurve (A B. Fig. 4).

KiG. :i. Fio, 4.

The sidcs and hottonis of deep valleys are generally covered liy talus,

the weight of whieh Imiances the horizontal pressure. In mines worked by
eaving, the iléhris also ofîers niore or less résistance to tlie horizontal force;

conseciuently. re[>orts on an'a." that hâve hecn mined should eontain in-

formation not unly as to the deptti to wlitch a mine lias l)een worked out.

l)Ut also as to the ai)proximate depth of the déhri> iu it. Infonnaticm re-

gariling this question is desirahle, especially for mining nien, and the expéri-

ence accumulatpd in mining and raiiway and canal construction is the only

source of this information. Collei-ted. it nieans tlie conservation «f lïfe as

we!l as monev.

1 The greiU Umddi'k at Frank, Alherltt; Scn-iional Paper No. 2.'i. Ann. Ilcp. Dept.
ef the Intcrior, Canadu. 1903,
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Inttrntil Cmtsef:

1. Phi/aiml comliliim ,./ Ihe mcka. Cclii'siim, jointing, prcscuw of soft
or incoiiipfteiit luyers.

i. Slruclural amditimis. Foliling, faultiiiK.

3. Tiipiigmpliic comlilhiiK Ovcrstiïp hillsùics or l'Iiffs.

Extfrnal Cduneft:

1. Earthqiiukf!*.

2. HeaiIJuHlment uj .tlrrxres u-ilhin Ihe mouiiUdus.
S. Sattimtivii ()/ the gwiind bij mtUr.

-f. Frtittl.

Thwc cause» arc csscntially tlic salue as tlmse retognized l,y Heim and
otiiers ivliu Iiavc sluilii'il Iniidslides in niountain régions.

It is uniikely tliat any one cause lias ever lieen responsible for a landslide.
In ail cases tliat Iiavc licen studied it lias liccn found tliat two or more of tlic
conditions iiientioiicd liave, in ail pmliability, conibined to bring aliout land-
slide action. It is agrccd by ail observers tliat internai conditions tavourable
to landslides niay continue for long [leriods witliout any niovement on the
jiart of the thrcatened niass. and tliat sonie external clément is necessary to
Rive the final sliovc, as it were, which sets the unstable material in motion.
It is improbable tliat any one, or cvcn ail. of the external causes could initiatc
landslides in a région of stability or «licrc internai conditions favourablc for
landslides were lacking. The internai causes may be likencd to the charge
of dynamite in a drill-hole ivhile the external cause is comparable to the
lighting of the fuse.

Priibably tlie eommonest of the external causes of landslides is satura-
tion of the ground by water. By this process the weight is increased and the
coefficient of friction reduccd, while, if the dément of cohésion enters into
the conditions, it also may be affccted by the présence of water. In a large
majority of landslides of which tliere are definite records and the pre-existing
conditions are known, long continucd or unusiially heavy rains occurred
before slipping took place.

Leaving the question of variation in weight of the unstable inass to the
cngineers, it will be seen that, other tliings being cqual, the value of the angle
of pull is directly dépendent on certain physical and structural conditions
of the rocks. As suggcstcd under the lieail of the internai causes of land-
slides, the structural conditions of folding or faulting, jointing, and the
présence of soft or incompétent layers are undoulitcdly the mo.st important
froni a praetical point of view, since cohésion may be rcduced to zéro by any
one of thèse factors. Xevertheless, wcak rocks with little tenacity together
with a low coefficient of friction, may offer idéal conditions for landslides,
even if the otiier factors are lacking.

Many of the landslidi* of greatcst magnitude in southem Colorado hâve
been attributed to a .shale horizon 375 mètres thick which has failed to sup-
port massive rocks resting upon it. Sedimentary beds or rocks having a
stiongly developed slaty cleavage dipping in the direction of pull of an over-
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i.vii.B n„is» pr,,™t .onditimi.s „f wrakni.,» wliirh. iiitliroiisonf «climi.ntiirii-
iiiay lie in.rcascd l.y tlic pr,.s,.„co cit „ hiver (if roi-k i,i„ri. viHclinE th.111 tl,é
rcst. Il, n,a.s»ivo nick» tuult-i.l.iii,..s „r j„i„ts i„,.|i,i,,| i„ |h,. ,lir,.fti,m (,f tnill
pr,.s..|it conditions of wcakiic»» »i,nilar to llms,. of upturniHl »,.. ,t„i-v
roc-k«. 11,,. ..xtcnsivi. jointing of tl,,. nia.«siv,. voliuni,. rocks of tlic S-m
Jiiun inonntains lias uralolihtclly 1„.,.„ rcspoiisil,!,. for nianv of tlic laïui-
s Klcs, not oiily Lccausc lincs of wcakncss wcrc llms ,l,.fi |, |,nt also liccausc
tlic jomtlni! pcrinittcil tlic saturation of tlic r,.|ativclv ii„i».rvioiis ro,-ks hv
"atcr.

flhili. internai coiulitiims an. siilgcct to ol,s,.rvation and studv. cxtcrnal
cailsi.s iiiust in larp. part rcinaiii iinknmvn. In otlicr words, it is 'frcniicnfIv
IHissihl,. fo State «itli assurance that laiidsli,l,.s are iikelv to o,.,.iir y,.t it is
inanifestly imiiossililc. to predict just wlieii a slide iiiay take iilac..,

Sli|,s froiii the sid,.s of a railivay eut or canal are often paral.le to
landslid(.s diii. to natural causes in reRioiis of youthful topoRrapliy hiit tliev
and the smkiiiK of grouiid ahove mines may ,,resent a numlH.r'of fuetors
due to th,. hand of iiiaii. «hic.li ,1,, not enter into a consid,.ratioii of landslides
proper. X|.vethei(.ss, mally of the internai causes ivhic.h hav,. heeii recoR-
niîed as responsihle h,r landslides must hohi tru,. in tl|.. case of mine caves
The shdes froni both siiles of the Culehra eut at Pauaina illustrate tliis verv
«ell. It «as early ri.cog.iized that the natiirally w,.ak shahs and saieistones
ivould tend to sli), in as excavation increased in depth. although the structural
conditions iver,. those of stahility. ïhe metliod of ..Ncavatiou undouhtedly
contnhuteil very largely to tho cause of the landslides. a,s it was necessary
to loosen tli|. RTound hyheavy hlasting in order that the rocks migiit l,e rea.lily
handled l.y steam shovels. As a resuit of tins hlasting, the roc.ks nere shat-
tered for soin., distance hack froni tho face of the eut, developing ne«- planes
of «(.akness, periiilttmg the entrance of surface waters, and further reducing
the aircady low coheshm. Thi. steep natural slopes ..haracti.ristie of tho
Isthnnan topugraphy can not he taken as critcria for determining the angles
of repose for the sides of the canal, hecause tliev hâve iK-en devehiped hy
natural processes extending over a long period of time through wliich the
coh<.sion of the underlying roeks has not heen reduceil.

Without attempting to give further ..xaniples, it must bc seen that the
cmditions favourahle to landslides must also applv in large part to the setfling
or cavmg of ground ahove mines. While the angle of pull for landslides is
niamly dcterniined hy structural and to,K,grapliie comlitions, certain other
factors must enter the problem in the case of mines. In anv engineering
study it will he necessary to recognize that the prohlem dues" not hâve to
deal ivith homgeneous materials liut witli rocks of varving degrees of hard
ness or strength, and it may be further inodilied by fault», joints, bedding
planes, and layers of softer rock, while grouml-water undouhtedly plays a
far niore important rôle than in the case of landslides. Careful estimâtes of
pressure ami painstaking déterminations of th,. erushing or tensile strength
of s,.lect,.d samples of rock are likely to W of little value if the présence of
laults or joints is oM.rlooked, while in stratified roeks a single incompétent
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Iircause IIkto are not Hvo force» ut «ork l.iif .,„lv ...
«train <,r ,™denci<., ,o .lefonn, „ne h> à ve«ioa] ' ,.

"""" "^'' "'

1. Angle of pull.

2. Angle of no déformation.
3. Angle of permanent slope.
4. Exravatioii déformation.
In C-ulebra Cut, déformation movenienis «-ell lielou- il„. „„, i

oZ„ "toT,""
''^''•^™ *""' "-^ '-" -«l-antlo, 1^1,1" t'';.d

îirLrl^f^ra^tion'detrt''''.'™^""'''' "' '"'' *^"™'^-
Pl.a..e, of the phénol™ ':d.tro"n "' " """ '"''"'^'^ """" '"' ""

l-i

ANALYSIS OF CONDITIONS.

1. rru^hing strengtl, of large masses of the material involved

«oth
1 and 2 vary according to (a) the strength of the small oon,

3. Phjsieal and ehemical eharacter of the rock unifs
4. Amount and eharacter of the ground-water

.rain:;o?d?et~;alT '' ''"'"'"'"''' ^"'«^' -'«» »' ™"-^

of barometric nressnre Ml ™rfi. .
*"*"" """"""ssfs. (e; variation

pull.

"^
' '""^ ™'*'' '*™"'" '"<"" «he kneading of tidal
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"•«1 to l„tve concem. If it haTS ™ ,

'

""'' '"'*'" "'"' "'"''' »<'
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™ '"î^"'""?"' "' """' "''i'' ^«8-
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"»'''«'-

very efficient promoter. „f ^ wè, m™ "
T''''

""' ™''''™''»" ""'
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'"'" "'"'^^
'«'''"'(t

faui, plane. c„„,„i„ talo« da Cn"'-
""" '"'"""'^' '" "'"« 'I-

are l.orizontal, relativelv light l.aek „r
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'"'™"^'= "' 'l'"
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*-"' '» ""«t ea,e,,
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''^^'«°'"« "-

^»«ec.,„n of ,he slope and bottor^ Id'thllT"''
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déformation
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,^^ ""^ P°'"* "' '""-"lest
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Srayity whioh may te greate than II,

"'!;,'«'"''' «»<=«»« pull of
angle of "„„ déformation/- for .orne defo™

,'' 7 f'" " '"'^'"•' "'^
'«» eertainiy taken place telo, t," pfan dôe 'V

™* <'''*'• ^- »'
P'ane. It doe.s not me,i.îure the angle
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<if iKTirmiifiit nIuih', for tlmt inay corrcNimnil witîi tin- dotti-d liiic (f). Tlie

tiTiii "unKii'." Hf* lipiilicd tu the iiifusurc or ixti-nt of cxi-uvation (lefcirmationH,

in th(>rcfure iniMiciidiiiK.

An un altcrniitivc tlie following ntttatiim in mgnvfttvtl. Let u" say tlmt

an l'xravntion ÎA) iiictrc!* deep cau«f(l a deforinatiim in tlic contiminiis rocks
to a (lictancc of lôU mètres in a Iiorizontal direction froin a vt-rtit-al linc at

tlif toc of tin- ï-loiH' U; Fin- '.i). TIiIh plicnonu'non niay !«• rcfcrri-d in an

un cxannlion (hformatiou of ôO on 150 mètres. Tlii» notation imlic-utcH

nrtt oiily tlif dcptli of the excavation and tlie wiiltli of tite zone of déforma-
tion liut, if piotted, it will also gïvc an angle whicli in son.e eases niay
correspond with the final slope. Kn(iirieer!- now often refer to sloper* a.-* Iieinn

I on 1, 1 on 2. etc.. meuninR 1 unit up and 1 or 2 units over. ïhis. liow-

ever, is tMiiy a nieasiire of tlie angle of slope unlenw the actual mnnlier of

unitf* of depth of excavation and width of deforniaritm zone are given In
cascH where the rock lias a verj- low crushinR and a very 1(pw tensile

strength. conditions xvouhl, in the alif^ence of excessive mol)ilit> due lo

«round-water or other causes, approu' h those of an excavation in sand.

where the slopes would he permanent when they had reuched the "angle of

repose" for the muterial involved.

S, Fhysical tind chemicnl characUr of rock iinitu.

\ery soft rocks, esjiecially ven,- fine-grained and compact argiliites

nnd elays, niay stand ut un ulniost perpendicular angle until tlie excavation

reaches a depth of 15 to 40 mètres, or until the unbalaneed pressure is great

enough to cause tlieni to deform. This déformation destroys the stahility

of their clayey cementing materiul, l(rf)sens them uj) for the invasion of quunt-

ities of ground-water, which their fineness of grain excluded previous to

déformation, and induees niuddiness and mobility, so tliat the slope niay

break back from alniost perpendicular to 1 on 10. Déformations elosely

approaching this hâve occuired in Culebra (.'ut in sonie of the volcanic clay

rocks.

Excavations which lower the level of the water-table may Meaken
the surrounding rocks t)y leaching out and hw^ening their more soluble

parts. Tl.ls is especially likely to be true in a région of abundant rains and
végétation, where the ground water contains a high content of carbon

dioxide and organic aeids. On the Canal Zone the liniestones contain

many caves, small cavems, enlarged joints and pitted surfaces, .vidences of

comparatively rapid solution. Certain l)asic volcanie clay rociss nf uhout

andesitic composition erumble verj' rapidly when they are dug out of

Culebra Cut and exposed to weathering action. Boulders of this soft rock,

two or three feet in diameter, erumble into clay in less than a year, This

seems to be due to:

(a) Absorption of rain water and heavy dews by the outer layers of

thèse clay rocks, with succeeding drying out by the hot sun. By tliis pro-

cess soluble salts are leached out and are sometimes deposited on the outside
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"( tl,r rwk, a, l,„roly n„.i...ahl.. «I,i„. ,.,„..i„K, „r „, „,.„lt,T..,l „,i„„t,.

«ull.lmlv» Ti.is ,v, .1 r ,

" ""KiHHu rni. nn.l ruliiuiii

^"rLil,,;!;,.;!;;:"
••" '""- " "'« '">' ""- '•>- ""<ii -i- «i-ie

f.m,u, ,r,m ,up ,„ 3.7 ,«t ,•,.,„.,. whi,-l, i., „, «-l.at „.vi,ii.,, ,,.".„;
co,„l,„„„ 1„. .,.„,a.., „,„, ,1a. „„,„„pl„.r,. „„.l oxv„,.„.i,.ari„« r «a,

;™

.11. „ii,il ,iml rimmiir
'•/ tirmiinl-inilir.

„
'''",' ""•"' '"/'"'"' '- "" '"tant w,.ak,„i„K fm->.,r It aUK n„ll«' li..al,.,„',v ,„«ar,l .Murniati,,,, „r r.,rk nm..,., ",i,.Hv fli I

•
l

;™f' •
•"
v"^^

""""• ^^i'"'" "'"y '"-""v -

'""
n, ,!^ a

':
;;f

n« ,1„. ,„„l„l,,y „f a „,a,, ,„ ,„,k „,„„„i„| ,„ ,. ^ «
rHa iv, K Z ,nu„.r,„l r..»,»„„ ,„„ ,„ r,.|a.iv,.lv i„„„.„.i„„s n„.k. .-p.nalK i

,.'
,

..f -ontaot ,l„p,., ,,„var,l an ..xcavati,,,,. K.,M»„l-,val ,r „r r.i , M

an,l «•..ak.„ ,.,o p„rn„s ,„a...rial. an,l Kr.,„i.v .N.r,.,. ,. i,s a,l Lv,." ,Mu. ,.„,„„« ..,„,,,.„ „f „.,. „.|a,iv..|.v i,„p,.ni,H„ ...k. Tl,,. wa
"

,

MT,„1 hrouKl, ,l„.p„r„u, n,a,..rial, l,u, will |,.H,.,„.,| l,v r,. , . J

,, , l.,.,.„„a.s a .,l,pp,.r.v .„„.. ,vl,i,.l, Brcatlv pnan.h.s ,li,l,..s. Kvcn .apilk^va.,T ,„ a «-..ak na-k i,s a sm.r,-,. „f ,la,«..r. f„r ,vi,i, ,|..f„n„,„,i„„ ftlii. rapillary watiT ,„a,v la.. ..rusl„.,l i,„„ ,|i<. lawr .la..,r „l,„ ,!! ,?,
.^ni„™.a»,..,i,„.,.i,.a,i,,„. .no»,i„,a,i„„.,;:iM-«';:;:,£ i; li;^:!;;!f a .,K.k o„r,.fu! .l,..,.rn„na,io„,s „f i,s ,va,.r ,.,m„.„t sIkm.M I„. ,„f„|, ,

"
,

S vZ^zV" "r """ "' """' ''"" -"p"-..aiy:::i

..t,.r «la., la. »a.,.pli. «a» l,ea„.,l 1„.|„„. 1(IU"C. an,l .",.41 „,al U71 p,.r, ,"1..." I.cated alH,v,. 100°C. Many ,„i„,„, par.iH,.» „f .1,1 , it I â. • e

tmisy aud slipptry diararter of tlu. r.)|.k.

'j. Krntli trimorti.

Earth tremar» are a cause ,,i defiiniiing iu„veiia..its in rock in.,« ...tarth.piakes arc tl.e mort pomrful of the* T„ !,,!„.
^a.,ri,.n,cd,„ecar,hwavcniu...hakcd:™„,^, ij:::::^,^

-<r.c ^,b^a„„n, Iravl apparcMly „i,i, ,hc san.c velocity as Sound, tl,e
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farlli vihniliiiiw tinii'li fii,l,r. Siirfim. l.luMa cxin'iul ii «riiili r pri>|>.>rliuii

of thoir fnirgy in atiiii)-|iliirii' lihrutii.ii» ll:un ilo ilcip l,|u«l.. Ilince,
mrUoe l.luxi» iiiaki' niiirli mon. iiiMsi' uiiil jur Iicmim!! more tliuii ilwp hlula
l)Ut tli.'y "fffi'l »li,l.-« ^..r.v litll... 1 1„ il,i' <,tl„T liuii.l, tl... ironioni cwatiii
!> (ii'C'ii lila»l« li.'lp lu liring ilowii, ivrn at i'oii»iiliTal>lf ili»laiiiT (rorii ll.e
cxploBion, rock ma.»..,, alnaily ilaiurrou-ly «truiniil. Two largi' hiaata in
Culi'l.ra Cul Kavt llf folloninn approxinialu viliralion riroriU. A l.la»t
<if 2,U.-i(l iK.undB of dynariiili-, ixpl.Kliil in M, 24 ami 2S-loot liolcs, Kavc a
niaxinmm aniplilmi,. „( l1) miri. •., l.llK) Icrt frojn tlif iiwtruiiifnt. Anollicr
lilast of 5,370 pouiul» of ilynamiti., rapliHlcd in forly-i'ighl 24-foot liolr»
at aljout llu' xan»' li«laiici' Irom llir in-lruiin'nt. gave an ampliliulf of 2» mm.
Tl.fw retord» »ir,' mndf on un inipi-rfitl inutrumcnt riggtd up Icniiwrnrily
hy .Mr. C. M. Savillc, nni' of tlu' ingim-iT». Ils niugnilicalicjn wa« uboul
10, «o lliat llii> ..mpliludf» of tlip cartli »a\p» sot up liy tlic hiasts «erf alwnt
2 and 2.S mm. n'^iaclivcly- quite inouKli l.i danuiirc MTiouaiy a sti'i-p slope
of liritlli' rork.s ulrcady lii'uvily .mrainrd. \iliralion» Iro.n rail«a\- Irains
may bIho dunuigr «lopcs thaï ari' aln-ady rlosi' to tlii' dan»T ;ioiMt.

(i. Ollurfwliin.

Hiuvy ctructuri'» i-onliguous to fx(avatvin.s urvully ''ncrcawi' tlic ti'ud-
fncy ' ) Klidi' or cavi', a» »uli»ay uiid foundation cnKiru'i'r.s ncll kjiow. The
«l'dging oir of rock mu.H,.,.« |.y tln' frwzing of «ater in joint». Ii»suri>». and
interstice» i.s familiar to ail geologiat.» wlio liave stwlicd talu» »lo| e» m
l.ni|xTale climatea. Kartli strain». originaiing froiti Ihe variition of haro-
u;ptric iircssurc and the kni^ailing of tiilul pull, .sliould not he ignored in II ,
sludy of excavation déformation». «',. are likely to forgi-t thaï niayinium
variation of atmouplieric pn'»»ure neur »ea level may lie over 4.(XX),IXXI ton.»
pi'r square mile. .So. if the adjnstment of atmosplierie pressure in a very
large eave or mine lagged lieliind any (pnc'k increa»e in utmo»])lieric pre3.sure
ut llic »urfaee, u very isiderid.li' »train vvoiild lie added to llie roof of sucli
excavation.

TYI'KM OF .SLIDE UH DKKOHM.VTIOX I.N CIXKBRA (ir.

In Culebra Cut tliere are four distinct type» of slidea, .ir excavation
déformation: (1) structural lircak» and <leforniationa, (2) normal or gravit.v
slides, (.1; fault-zonc .slides. and 14) surface ero.sion.

Structural. hreoJis and déformations

General deicrii>lioit.— l'hi: largest and inost important slides develop
from structural breaks and déformai ions. Fortunately, thcy occur onh
iiear Culelira, in a section of *he Cut not r,.uch over a mile long. Tlie.s^

déformations first manifest tliemselvec oy the appcaranec of one or of :

set. of cracks or iiasures. parallel or somewhat oblique to the edge of the Cui,
and from a few mètres to some hundreds of mètres back from it, and froju
eaeh other. They may lie traeenble on the surface for «everal liimdrod inotr. ,
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aiul tli, y «ruduiilly ,l,.v,.|„|, i„ti, i».M».,„|i,ul«r iTui . . ,
a ..«tr.. wi,l,. „,„! ,„„„,. m,.,r. ''^",,,1,1 '

.

" ""' "'

IhH iii„v..iii,.i,t iria.v coiwi,! „f „ ,|i„|„ „,,,, „,,„„. „,,, „ ;,,""
"'>"'»•

niHr,.) „f ,„e l,l„,.k „r l,l,„.k,. ,.r a til. «?7 1,™ '
,

'''''"^
'' '" '

f
.1

Wurk. 11.,. r..ar pari „f ,,.,.1. I,|,„.k ,„„v , ,„ „,„ ^ "
, ,„alK.v.. ik. front |,„re „f il„. 1 .fc |„.|,i,„l it Tl,. ,i li i ,

Vi:;;;:;lr:;£-,,, ,rï„;r •"- - --
' ""«..<.--n.l« ty,K. of ,l,.f„r,naliun i„ ,1,„. to a prhnal ,.,.,», tl„. . ,t„|,|,.

r'r:',
'""'""'" "•'':•,"""-•'» i"v„iv,.d. ,;,„i „ „„ :,„• :'^

niwlmte cause ù fliicfly tho over-stei'nnrss of tl„. !l„ „. ?

> lll lie le»» han the oru»l,mK "r .lefomiinK »tre,— • of tl,e rork invo^.ea,„ shovol» are „ow terraci„K baek the »1, ne silj of
"

f' 1and reheving tlieir s(raine,l condition. At first JZ ,

U.letU.»n,^co,„e,„.othee,cavati„nX...:nen;'Sr::L|::Sr

™k,r,r \ 'TT, "' """'' '''"»""«• But defonna. on» of thl ki, daken the rocks far below the l„,tton> of the excavation, ,»,.. Fi» 3) .^tl„» ,ve.,k™„l matcnai ,-ill .taud only at a n.uch Ha.ter »l„pe tlan woLlJ
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Iiiivi- ln'i'ti tiÉTi -mry l ifiirr il wuf I<Mi»('tnil uml wiiikinrd liy «h-ftpriiitiiivi'

iiiuvcnii'ntf). hirlIiiT, «h t-m-li tiluck m ma»" rniftit» lUmn, il uimnillx liiivi?»

lirhiiHl it luit 11 itriiihiiil «Inii*- litit II MtTp ïavv \2 tu 'i'y iiicti. > <>r iiinn' liiuh,

«liii-li Iin-Hlly UH»ir.t.- irt thv Ki-t»rutiim i>f nthir AuUt. Ariv i|<'t'irriiiiii\<'

iiiovrinfiitn iil" m1(i|k'« -tumlil Iw |ir*'vciitf<l i!" iMicHiMi-, UrmiMc rlicv wnikcri

th« rocks uikI prrpiirc tli«* w .y for futiiri' «lulrn. Tln'ii IhiTi- iî- thi- ti-in|K)riiry

nl.MtrUPtum of niilwiiy trark« itnd «Iniirmut' «litclir?* ruiiNi-d l»y mhiic nf tln'»c

•.liiU'M. wliii-ti i((l(U to tlir r-iM of <-xruvalion.

Xnrmat or graviln «/m/. .",

Tlie norninl or K^avity tyi* ut cliile in iliU' to mvituI factors. I,nnilly

aloiiK <'ulfliru dit. iM)nmM ninlmul Vwn im top oï n-lutivfly imiMTvioii'*

i-lay. >lialf> or iKiii-nii^ rock. Itaïii ami ttroiiiul-waltT iiiay salurati- tliis

[xiiMUM iiiaN», Imt an* iiniHili-d in tlu-ir ditwiiwanl rimrw Ky tlu- nlativi-ly

iruiMTvioiiM rock. Tlii« ruim-» u nniddy, «lipiM-ry «oric to form alnn» tlu-

plaiif nf ronturt in'tvvi'<-n llii- in-rvious upiwr un<l imiH'rvioiw lowrr nmlirinU.

If tliiN plaiic wluiM'!* fxcuvutioiiwurii, or if tlicrr ii* tliruat or licati of prc.-.-'urc

tmvanl tlu- t'X 'avaticm from IiIkIut Kromui lu tlif ri'ar, a citdr nf tl-

or (iravity tyiH' iimy n-sult. Wlu-rc U-tidiriK aiul juiiit-plaïuH tlip f.\

Hard thi-y Kfcatly UffiM Kmvity to wt-dn»' oIT rm-k niUî^wH. '^li^

«liilf lias nrtuin (lintinmiif^liinK fcutiiri-s. Tlu- rockH arc uot drlori

wiaki-iu'il Ix'lm- thc pltint' of actiiul Hlidinit- 'Hx' >*\\>\uMi iniitirial iiio\

:t M)lid IiH«'. und lliis hase in liot pulK'd «lowii nr sii'uizrd nul hy lin-

fricliniml pull. Henri- tlicsc wlidcs an- nnt .-*<» distnirlivc a- tl..- liniik-

drforiimtinn slidi-s uri', for tlu-y do nnt Wfaki-n thi- sIoimk, Lut disturi ly

tilt- niati-riid whii-li slidcn. Oniinarily no savinfï nf cxc-avatiuii »!in l'c

8c conip.i«li<-d hy rcninvinn nmtcrial frnni tlu- upiH-r parts of sui'li >ii.li--. It

is liclttr and clu-aptr tn Ut tlu-ni run tlnir coursi- and mnovi- tlirm fmin tlu-

Lnttnni nf tlif ("ut. DraihiiKi' is alniost tlu- oi.ly n-iii('di;d factnr tluil lan

hc upplifd to th(-ni. T) t' Cui-arailiii slidc. wliidi 1ms ln-cn artivr ai intirvals

.siiicr tlu' Krcncli Company iK-gan opérations, is tlic worst cxainplr nt tMs

tyi»'. Tilt' ("ut is nnw prai-tii-ully down tn ({rade in fnmt nf this slidc. ^o

it liUf» rcachfd its laj^t irniHtrtunt staRi- nf artivity.

lul

ion-

ilT

Ftiult'Zone JiiUn.

Tilt- tliinl type nf slide is tliat m-(-aj-i'>nrd, priniarily hy tht- wcakenin^

etîectï* of shfart'd fault-zoncs whieli i-iit .aKunaliy acrnss tlie Canal prisni.

Tlu-sc an- tn son»- cases ussisted liy a v/enk luyer nf rnck m-ur fhi- tôt- of tlic

slope. In tlu-scslidcs thc nuiss nf rnck in the uciite anjïlf. whicl" tlie fault-

planc inukes witli tlu- plane nf tlie excavation wall. li'i.- in Mune rases ti larRc

overliaiiK due to tlie dip nf tlie ftiilt. Tlii.s overliai.K rests insecurcly anuinst

thc faiilt-planc. Ihus tlirnwinn an additional strain on thc wlioU- lilock. Aï

the excavation is <lc<'pcned this str-iin incrcases and, if the lub-c (»f tlir

hlock cnllapscs. a fault-zonc slide resnlts.

Two larj^c slides of thin type hâve nt-curred on tl.c east siilc ol the ( [mal.
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bctween Empire and Las Cascmias. In the ca»e of the La Pita slidc I l'ig 4)
a strong audraitL' breocia (d) covered a much weaker volcanic aTOlomiTaté
and lava-mud llow (<) to a deptl. of 60 feet, tl.i. whofe forming a slcep wall
90 fi-et hiKli, A maj„r diagonal fault-planc (a) with an racavationward dip
of bo

.
and a nnnor fault-plane normal to tlic horizontal and to the axes of

the Canal, «-crc the chief weakening factors. Water from a diversion ditch
at c seepcd down along the fault-plane. and helpcrl sr.ften tlie already wcak
volcaïuc agglomerate (e) until it failed. The final resul' was that 20 000
cub,c j^rds rock erushod down and had to be rcmoved. Another slide
CHg. li) a httle north of tins let down 300,000 cubic vards undcr practicallv
sitnuar conditions.

'

The fault-zonc type of slidc, unlike the others, ocours in rocks
.strong enough to stand at a stecp slopo but for the weakcning elfccts of
diagonal, canalward sloping faults, which leave ovcrhanging part.s of large
rock mas.ws rcstmg insecurcly against slipperj- fault-plancs. Slides of this
character are not conmion and arc reniedicd bv lessening the slopes in the
vicinity of thèse fault-zones, and wherc practicablc bv proventing excessive
water from .sccpmg into them. There might be ca.sc« wherc it wouhl pav to
renforce thèse weak zones witli stcel and concrète work, to prcvent initial
motion; but no such case came to notice in tlic work hère.

Slitliny gnfinU fine to érosion or wai^h.

The soft and casily weatliercd rocks of Culebra Cut are mueh trenchcd
and wa-shcd by hcavy rains, whcre they slope stceply aiul arc unprotccted
by végétation. The rca.sous for tlie rapid weathcring of thèse rocks hâve
already been cxplaine<l (page 7S:i). Each heavy rain re.novcs the disin-
tegratedsoil from the slopes of the excavation, leaving frcsh surfaces exposed
for further wcathermg action. It is cstimated that the sédiment washed into
Culebra Cut in this way would cover the bottom to a dcpth of two inches
or more each ycar, or .sometliiiig over 0.5,000 cubic vards. At 23 cents per
cublc yard for dredging. this would add over .*10.2ûO.()O per vcar to mahi-
tenance charges. Fortunately the luxurious groirth of végétation which
charactcrizcs the r.gion provide» a remedy. Thèse slol^s wiU sulïer rclatively
httle érosion, when carpcted with grass and shrubs. It lias, therefore becn
proposed to promote the growth of végétation on the permanent slopes of
the Canal wherc neccssary. 8uch végétation wiU hâve no effcct on the large
shdes. but it will minimize the wasli from lieavy tropical rains.

.iliother large érosion problcm, whcre the rocks arc soft, results from
the wa.sh of steamers. Any protective covcring, used to obviate this will
haye to be designed with soiiie understanding of the geological conditions
of the rocks which it is to protect. For instance, the rocks will swell some-
what with oxidation, and they will crumble a little wherever ground-water
can leach out their soluble salts. There ivill also be sorae slight adiustivc
movements, as time goes on, created by the new conditions of rock pressureAU of thèse movements will be différent, as the character of the rock vari. ^

from place to place.



EXCAVATION BEF0RMATI0.N8.
Jgg

APPHOXIMATE 8U>PE8 TO M,.V,M,ZE 8I.OUGHI.NO, DEPOHMATlo.V AND
EXCAVATION.

nmge, ron, ,he toughest granitic rock». „„ thc „ne 1,L7.. „ ud on Loti e/

any,i,«cu..,,on .hat <hey „,ay cause will be welcomcd as theTs" ."„ „ ,h^bert way to gatluT „,orc information on thc subjcct I T, ZeriI '? '

ïïr;L:ï,i,:r- '- -«- »- - ;""~":

«ill J'''i""'™'"«
*ff7"< 'J-P" conditions under whicl, rocks «-iil slough huf«.Il no flow arc postulated. In cases wl.icli fall l.ctwccn tl.csc imfrpolat.<m «-dl snpply ,i,e corrcsponding configuration of slupe.

^
«.tl, a nnnimum of jomtmg, fissuring, and bcdding, Thi» would indu, egranmc and trap rocks, quarteites, solid sandstonc and shaT iffac

up small cracks, „„t rccognizabic in the frosh rock, and fron?tH "malmasses are liable to slough as time goes on.
'

2. Given the same kinds of rork as de.^crihed in 1 b„( ,.-iti, -. .
and fissuring incre^ed ,o abont the average of îhtTolX 1 „ZL^d

i:xr-:e=r=::r^-if-rï

sucli thc siope shouid be about 3 on 1.

towaîdrthTrcrb'''"T'™
"""'"'''' b<'ddtag-or fault-planes which dipto«ard it, the rock being the same as that mcntioncd in 1 and the iointin^lorrespondmg to that dcscribcd under 2 or 3 then thc slon^is ikelv T T

-ontrolied by such bedding- or fanlt-planes. asf" ' "''" •" '"

(a) tthere the individual hed. arc u u.ctre or more Ihick. and whcre no
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olaycy or slaty rock has fomied along tlie bcdding- or fault-plancs, about
2 on 1 would he a Bafe slope.

(b) Where thc rofka are thinly bcdded and whcrc sbaly, clayey or
slickensided conditions prevail along thc bcdding- or fault-planes, then 2
on 3 would rcprcsent about the maximum flatncss necessary for thc slope.
Where the Ijcdding is not rcndcred slippery by clay partings, a 1 on 1 slopu
would be quite safc.

{, It may be recalled that tlie maximum angle of slope of sand dunes
is aijout 1 on 2, wliich is practioally the angle of repose for dry sand.

The al)ove condition.' jxTtain only to the rocks dcscriled, which will

not crush or deform by .iiiwage toward an excavation, but will only slough
off fragments and masses loosened by fractures, jointing, bcdding, faulting
or other causes. Under thèse conditions the slopes should ail be approxi-
mately plane surfaces, except in the upper part, where the material is much
weathered and changed into soil. Hcrc érosion will remove some of the
soft material and will tend to give a curved surface. Tlie plane surface of
the lower part of the excavation will then be tangent to the curved surface
of the upper weathered material, and this latter surface will approach
logarithmic curvature.

APPROXIMATE SLOPES UNDER CONDITIONS OF FLOWAOE AND FRACTURE

We now corne to consider the best slopes to adopt where excavations
eut rocks that will deform by Howage. as well as by fracture. In such ca.ses

an entirely new set of conditions enters into the problem, bccause déforma-
tions or movements may extend to some depth below the excavation, as well
as to considérable distances from it horizontally. The well-known case
of swelling ground in tunnels, cspecially in certain coal mines, is a mani-
festation of this variety of rock déformation. As already explained in

this paper (page 782), certain rocks may stand at a very steep angle imtil
the excavation which they overlook reaches a depth of say 20 to 30 mètres
or more; then they may begin to deform and latcr to slide, until a very fiât

angle is reached. For such rocks the slope which will minimize the danger
of déformation and give maximum steepness and utility «ill be a curved
surface, instead of the plane surface which sufHces for thc more stable rocks.
The reasons why it should Ije a curved surface are: (1) earth pressures,
against a retaining wall. for instance, vary as the square of the height of the
wall; (2) with increase of depth ground-water bccomes more active in pene-
trating and softening rocks and in dissolving out cementing material from
thcm; (3) gravity stresses, helpcd by ground-water and the élément of tinie,

cause slight movements and swellings in thc rocks, and every such moveraent
is an added wcakness to the slope. Hencc, it for any cross-section of an
excavation, cspecially in soft rock, the différent depths were used as abscissa,
and the corresponding tcndency to déformation at that depth as oniinates.
the plottcd resu!*.*ould be a curve.

The followin? are given as approximately the liest slopes to adopt for

excavations in the materials described. A theoretical slope should tirst
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B, Ihe samc rocks as A, but «ith médium shearing and jomtinï

."<i;:r;^d;;.tr;r™e:iû:f
™''^- '^'-"^ ^^ -« "-^

are
, .. rock» „> whicl, nK«t „f ,hc big didc. hâve occurr , Suc^ rock/ha ea h,gh content of water, and oontain considérable cl,i„ri,^, ma erki Th va c ouhnar,ly verj' fine ,„ médium grained, and mav cont , bed ofpa h ccmcnted gravel, and »ome lenscs of soft sand;,one and ™tle7me

tz,.^l:z,^:r "" """'-"^ -^ ""'-^ " "''^'"™ -^ -«^-

incrcLHotteTvorl^f'^
'"

T' 'T'
™"' '°""'°«' «»»"""« ""• '"^'«"S

mobile and s ,p,Mr.v by ground-water, taleose clays, etc Most of the
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TAULE OF .«LOPES TO ADOPT AT DIFFERENT DEPTHS FOR ROCK
CONDITIONS DESCRIBED ABOVE

Deptb iir

. . - -.

Excavation A 1 B c D E K G

Feet Mètres

33 10 50 on 10 40 on 10 30 on 10 20 OonlO 12 on 10 7 on 10 5 on 10

66 20 41 10 33 10 25 10 17.0 10 10.3 10 6.1 10 4.2 10

98 30 30 10 28 10 21 10 15.4 10 9 3 10 5.6 10 3.6 10

131 40 32 10 25 10 19 10 14.4 10 8 6 10 5.2 10 3.2 10

104 50 20 10 22 10 16 10 18 5 10 8.0 10 4.0 10 2. S 10

107 60 26 10 10 10 14 10 12.7 10 7.5 10 4.6 10 2.5

230 70 24 10 18 10 13 10 12.0 10 7.2 10 4.4 10 2.2 10

2(12 80 23 10 lli 10 12 10 11.4 10 6.8 10 4.2 10 2 10

205 90 21 111 15 10 11 10 10.8 10 6.5 10 4.0 10 1.0
•

328 100 20 10 14 10 10 10 10.2 10 5 2 10 3.0 10 1.8 lu

301 110 18 10 13 10 0.8 10 9.5 10 6.0 10 3.8 10 1.7 10

304 120 17 10 12.5 10 9.3 10 8.7 10 5.0 10 3.7 10 1.6 10

427 130 16 10 12 10 9 10 8.0 10 5.8 10 3,6 10 1.5 10

4.50 140 15 10 1 11,5 10 8.8 10 7.4 10 5.6 10 3.5 10

402 150 14.5 10 11 10 8 6 10 6 8 10 5.5 10 3.4 10 1.4 10

525 160 HO 10 10.8 10 8.4 10 6.5 10 5.4 10 3.3 10

558 170 13.5 10 10.

-

10 8.3 10 6.3 10 5.3 10 3.2 10 1.3 10

501 180 13.0 10 10.3 10 S. 2 10 6.2 10 5.2 10 3.1 10

623 100 12 5 10 1
10.1 10 8.1 10 6.1 10 5.1 10 3 05 10

osa 200 12.0 10 10.0 10 8.0 10 6.0 10 6.0 10 3.0 10 1.2 10

A'ofc—The slope givcn for each dcpth in thc abovc table is to extend

trom thc bottoni to the top of the excavation at the same angle (plus hyper-

boUc curvature tangent to the slope and bottom, is alrcady cxplained).

If an excavation is 200 mètres deep in class A rocks, its slope is to bc 12 on

!0, plus curvature, from bottom to top, and not 50 on 10 for the firat ten

•netres, 41 on 10 for the second, and so on.

Hcavy blasting should not bc oscd light up to the completed slopes,

if they are to stand at the angles givcn above.

Wlicn ground once begins to Jeform, thc angle at which it wili stand

will be very much flatter than that at wliich it would hâve stood before

movement set in.

In any givcn excavation thc weakest rock cnccmtcred will govern the

slope for that excavation.

DISCUSSION.

E. DE MARGERIE (PHriw) r..,ipelle que des eondilions analogues à eellea que

prcwncenl le» IraneluV» du Canal de Paname ont (M- reneonlrA'», don» la preraifn' nioilié

du sièele dernier, par le» inufnieur» franvais «hargf» de construire le Canal de BourBopie.

La traverslie des plateaux de la Cote d'Or offre, en elTel, une épaisseur considérable d argile

et de marnée d'âne jurassique, dont les mouvement.^ ont souvent contrarié les travaux.

Dt^s 1840 dans un mémoire remarquable, CoLiN a analysé avec rigueur la marche du

phénomène; il ne semble pas que son ouvrage, intitulé Rechmh,, »«r lesglim-vunti •pon-

tmiés de» lerrtiiHS arijiktix, ait trouvé auprès des géologues et des géophysiciens 1 accueil

qu'il méritait.
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E. (1. HflVKY.

Curalor ot Goology, Anicricun Musru.n iif Xalunil Hiscory, New York, V.H.A.

Witli suc}i gcndnncn iH'forc iiif us Dr. Khxest IIiiwk. Ri^oliigist t.. the
first American Pananiu ( 'anal ('«niniissidn, and Dr. Hkckkh. i-unsultin" ri'ii-

loRisI cif the Tnitcil Mate» piviTUnn-nt «itli respect to the canal. I iwturally
fccl niuch hcsitaticm in inaking any miiurks liusid n|>i)n tlic ncitcs of c.rily

a fcw ila.v.< spcnt in tlic grcut excavation. Xcvcrtliclcs.s I «i.«li lu ciffcr sonic
observations in (liscu»,sii>n of tlic papcr prcscntcil l>y Mr. D.\iii.BLi>si.

Tlic angle of pull, gcologicall.v con.siilercd. i» the cornpli'ini'nt of the
angle of repose, anil it is of geological importance in so far as it effects the
ilistrilmtion or redistribution of rock material.

Among others Pexck in his M„i;,huhiiiir ,lcr KrHiilirrflârhe bas
discussed the tiieor.v of landslidc.s, Bbile HowK in his l'Milcd States (Iciolo-

gical Survey pajier on the San Jnan mountains, Colorailo, lias given an elab-
orate description of a restricted area that is particularly adapted to an in-
timate .study of the phcnomena accompanyini; slides, and P.itton has given
additional illustrations front the lîocky iriountains of the geological im-
liortance of dry-rock slides. The great landslide whieh -urred a fcw years
ago at Frank. Alberta, has aireaily b.en cited by .Mr, Daiilbiom,

On account of the économie ini])ortanee and engineering magnitude of
the Panama canal, the slides in the fulebra eut are particularly interesting,
They hâve been divided into threi- classes:

1. The simple slipping of an in<'oberent bank into the canal priam as a
direct resuit of the removal of side support, just as a boxed cube of*and would
spread ont until it reached the angle of repose on the removal of the sides nf
the containing box.

2. The bodily horizontal movement into the prism of a collèrent bank
resting upon a bed of shale when tiiis be<l was intersected by the digging,
the shale aeting as a good lubricant. Slides of this kinil hâve taken p!>ce
«hère the underlying shale binls dip toivaril the canal, l'ontractor's hill, on
the west bank of the deepest part of the eut. would sliilc into the prism were
it not for the fact that its basai soft beds dip away froni the canal.

3. The vertical rising of the bottoni of the prism resulting from the
^iturbance of equilihrium caused by tlie removal of material from the canal,
lu. dowmvard pressure of a cohérent bank being transmitted horizontally

1 In diwussion of T/it Ajtgle of Shear, by Th. Dahlbixim.

793



794 K. O. HOVEY.

thrciiiKh s«ft «lialc umliT tiic hiitli.iri of llic ciiimi w^il tlii-n u|i«ur(l «iiiTo
n'si.-4tancc Imci Ijct-ii Icf^wiH'd.

Scvcnil iiliasc» iif llic first rlu»» iimy l>c si'i'ii in Culcliru l'Ul, ilcpi'iuliiig

"1 "" naturi' c.f tlie iiiiitcrial intcrawtril, «lictliiT «u.iilatcinc, sliale,

liliH'stoi»'. vnicanic hn'ccia. or niassiv*' i'nu'ous nick. lu l'Vi-ry ranc. how-
l'viT. tiic influcnci' of tlic jointing of tlii' riiaa». takcn iiito luiisiiliTation witii

thi' roiipsion of tiic rock itwif, im» Wm of llic liiiil»....! iiii|iortuiiiT iii iliHcr-

miliiiiK wiii'tiiiT sliclitiK would tuki- place witli a given îu^iKot of unsupporti-il
ncw far<' or iiot.

The falnou» Cucaracim slicle occurri'il in a so-calli-il imnicni'il "lava-
niucl" or iTi'iTiu, jointiHJ t., tlie iiiiilicst clcurcc. Tiii» joinlinK imil iicrniittid

infiltration of tiic ctipiously supplicd atinospiicric watcr to cvcry i)art

of thc rock mas», rcilucing its col:csion. Icswninn tiic coefficient of friction

bctwecn it» eoniponent particles. not only tlirougii tiic preacnci' of the water
ilsclf Init al»o through thc fonnatiun cverywiiere of alippiTy altération pni-
(lucta. and resulting in a verital)le inud wiiich lia» not corne to re.st evi-n on a
slop<' of one t() scvcn.

Thi' «teepness of tiii' natnral slopea in tropical région» iia.i l>een noted l>y

n.iny ol)servers. It was strikiiigly évident in .Martini(|iu> and St. Vincent
«lien tlie volcanic ernption» of l!K)2 stripiwd végétation and surface soil froin

;he aide» of Mount Pelée and tiie S(nifrière. ( 'anyon-walls score» and evi>n

hundred» of iiii^trc» iiigii «ère »een to lie »tal)le at angle» of lifl° to 85° from
the horizontal, though carved froin loosely eon»oIidated a»h. Kxtensivc
niinute jointing, liowevcr, »<H'nia to lie ali»ent and the rock» are more aciil

in nature than tho.»e of the Panama peninsula. Tlicî ornicr are therefore
more re»i.stent to altération and their altération producty are le»» gri'a,»y than
those <ff the latter. The character of an igneou.» rock i» a geological factor
that an l'ngincer nni»t Iake into considération, a» well a» it» jointing, wiien he
seck» to détermine the lialiility of slides in <'onnection witli iii» work.

A» i» well known. eartluiuake »hock» may he an cxciting cause in the pro-
duction of landslides. Iiiit allh(nigh the shattering action of the éruptions at
Mount Pelée and the Soufrière. |>articnlarly the latter. was extrême, no land-
slides were causcd thereliy except in the crater wall» and, at St. Vincent,
in loo.se »hore deposits at the hase of the mcnmtain. The engineers of the
Culelira eut blâme the heavy lilasting there for starting sorne of the sliilea

tiiat hâve causcd tlieni .so much trouble. There can be no doubt tliat the
blaating has produced somc shattering effect backward into tiie country rock,

as well as forward into thc canal prism. thus adding to the fissuring that admit.»
water to thc rock mass. The l>lasting bas likewise probably had somc " trig-

ger" effect in disturbing the equilibriuin of the unstahie walls of the canal as
noted by Dr. Howe.

In connection with this trigger action. I wish to cite pecsonal observa-
tions made during tlie summer of 1!)12 on the scismograph at the American
Mu.»eum of Natural Kistory in New York City. The instrument is a large-

model Mainka penduluni with »teady masse» of 4.W kg. each. damped about
|. geared to a magnilication of about 200. Its concrète pillar re.»t,s upon
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arul I, ,,,,,,„ ,.,1 1„ tl„. ,,!„., „f nvariy vortiral laniin» „f l'r..-(uml,rian .ni,-a.
"•UM. .\Iii,.h l,|a,i,„n «-iti, ,ly„amit.. «as ,l„n,. I.y icntrartors in ,.x,-avatiiiir
fr.r tl„. l,aH.rm.nt an,l f„„n,lati,.n «ails „f a„ u,Mi(i„„ ,„ ,1,, .\r,„.,,„, |,ui|,|i„g
llu. sliccks nalurally wit,. iu,t on ll„. sral,. „f tl,„s,. i„ t|„. C.N.i.ra rut ',ulIhcy ,.r,K,nat,Hl at fr,„„ 20 t,. .50 „„.(„., fr,m, tli,. scisn.nKra,,!,. With „„,.
rxropluin tlu.y ,.au»,.,l a vihrati.m „f tl„. r nlina n,.,.,ll,. „f a sin^l,. half
wav,.-l,.„gth «-.(h an an.plifi.'ation of fn.n, J t„ 1 „„n., varving «itl, ,1,, dis-
tan,-,. an,l tl„. angle „f transmission witl, r<.f..r,.n,T l„ tlu' lurni„ati,m ,.f th..

Tl.|. ,-x,.,.pti,m «-a» a l.last ..m>I,hI,.,1 „„ly 5 „„,tr,.s fr„„, th,. s,.isrn„Kranh
im.r al„„K th,. strik,- „f Ihr supporting s.-hist. This sli,„.k ,.aus,.,l a swin,,' ,r
al.out 2.T nun., thn.winu th,. ,,,.,.,11,. „fr th,. pa|».r an,l in,li,.atinK an al,s„iutu
«•av,._,n„v,.n,,.nt of ,12 t„ .15 nnn. in tl„. r,„.k at this .listan,.,. fr,„n th,. bla-t.

Tl,i. hcavy blasting ,l„n.. in ,lrivinK an a,n„.,lu,.t tunn,.|
.-,J ,n,.tr.., in

,llain,.t,.r, al.pr„xnnat,.|y 4(11) tr,.s ,listant froin th,. «.ismograph across th,.
stnki- „f th,. s,.hist has pr,„iu<.,.,l no |M.r,.|.ptihl,. ,.|r,.,.t upon th,. ri.,.or,linK
apparatus of thc instruni,.nt.

An ,>il tank explosion in Hayonne. X.J., in th|. suinnuT ,if 1!M2 «as f,.|t
as a great shork l,y thousan,ls „f ,,,.opl,. in th.. higli offi,.,. huihiings i„ l,m,T^n- \ ,.rk ( ity, Il kikmH.tms ilistant. »l„.r,. it shatti.r,.,l hun.lmls of «in,!,,»-.,
lait pro,lu,.|.,l no p,.r,.,.ptilil|. ,.m.<.t np,in thi. Mus,.uin s,.is,noKra|ili 18 kilo-
ni<.tr,.s «hstaiit. althougli th,. wavo in,.ti,in woulil hav,. arriv,.,l al.ing tlii-
.stnk,. of thi. s,.hist.

Tli,. vihratory i.tf,.|.t in a rork niass ,lu(. t„ hlasting is li,nit,.il in ,.xt,.nt
an,l trans,tory in value ami s,.,.ms hanlly a,l|.,|uat,. to ai'f as a triggi.r to slart
gri.at lamisl„l,.s, ,.xe<.pt in its inuuediat,. î)r,>xiniitv: Imt an intiTi-sting sul,j,.,.t
ot stuily is openeil up f,)r inv,.stigati<m thniugh tli,. us,, of sl,o,.k-ri.,.or,ling
instrunH.nts m tunnel», min.-. ,,uarri,.s a,„l oth,.r ..xeavations wheri. h,.avy
I. astuig ,s g,ang un. Th,. .)apan,.so hâve gon,. ,l,.,.|,lv into this ,,ha.s,. of seism-
,)log\.

DISCCSSIO.V.
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Thvrc' ur,. «««! |iiiiiil. «hi.h niiiy lii' coii-iiliTiil .uffiiunHy «vil .«-

tulill<lii'cl t" (iiriii a l'"»i» fiT furlhiT invr.liiwti""», l'.K.,

(») Tliut «urfaiv m\M.< iiivuriulil.v cjiImkU ovit « «iratir uni. thuii

Ihat cxt-avati'fl.
,

. , .1 „

II,) nuit tlir ""«/< l'f l>"ll i" ili'tiTinini'il !)> th«' rali" lii'lwicii llif cx-

lavati'il ulul suiwitifii an-an.

(!•) That this ralici i. ilrtiTiniluil l>y a largi' numIicT "f tactiirs. aluciiK

wliich nmv Ik- iiiiliHlicl thi' fcilli)«inK;—

1.' Thi- amoiint cif |«riuani'iit «ipixirl Ml iii th.' imn.il ar.'u.

2. Thi' tliii'kiH'»» (pf thi' «niii M<:) «(irkid.

:i. TIh- «It'pth of wiirkiiiKs friHu llif wiirfai*»'.

4. Tlif iiH'tliiMl iif «-"rkilil! ailiipli'il.

5. Tlic .liriTtii.n of wiirkinn iii rrlatioii In 11,.' jdiiililiK iif tir siralii.

ti. Thi' rutc at «hiili llii' wiirkinK» aclvanri'.

7. Tlu' lialuri' (if tlii- »<rala iiviTlyiiiK tlic wolkiiilt,-.

S. Thi' lircsciii-i- lit failli», fissure», l'tc. in tln' »lrala.

II. 'Hii' piTliii'aliility iif 11"' "ViTlyiim riivk».

1». TI»' (lipiif thc «trata.

11. Thf («urfan' cnritmir.

12. Th,. laiti'iitial cMi.ipn'r.siv,- fnn-r» ,xi»ti.iK il. tl.v struta .i.ntaniiim

thr «orkiliR».

It i» .vident tlult Ihe ivimlier of faetor» wliii-li «overii tl.e relatlolisliip

betweell sul.»i(l.'llee aiul thi- an(tle of pull inake it ..xeeeiliugly .llffieult I"

fiml exactlv «iiiilar nmclitioi.s, from wliieli siiuilar re«ult« iniglit lie ,.s|)e.l..l.

Wlere thé pliv.«ieal or neoloRieal eoiulitior.a are iilelitieal. tlie inetlio.l ol

«oikiiiB. paekiuB. .'te., uiay lie .liffereiit. ami viee versa.
, ,

- ,

riii» i» v.'iv apparent in niining ..uRine.Tlnu. wli.T.' f..riii.iUe .l.'Vis.H

l,v mining engineiT» to fi.i.l th.' size ..f shaft pillars (prol.al.ly ol.ta.n,<l fr.iin

aJ'tual .x|i,Ti..n.-.' in .soiue particular .listrict) ar,' so varU'.l m their nsults a-

to II- usele»» a» a Ruiili- to othcrs.

FiB 3 »l.o«» .liaBrammatieally the n'sults ..litain.'.l from six .llffer.ni

formulœ, from «lii.-h it will l.e seen that th.' variation I etw.rn Mehiv.^lk >
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" \'iitiral fan" llit' ViTtinil pliiiii' of tlu- Uiw itf Horkinu fun- in turiK*

Hiill, nr ttii- Roaf-liti«- in iHinl uiiil [>illitr wurkiiiKM; -II-', Kitf. •*>.

" l'rimr fnrr" thr rtintiTliiIlKiilM fiii'i- nî llit- littoral xiiiif iirnl [iriim-

Hiriitit; K |). Fin. .^.

StrtMn" tlif inl.'ii-ity ..f i]w fun-f,

"Slriihi"' niiy ullrnitinri c»f fiKiin- pnHlitct'd )iv (lir iipplirtttiiiti iif fiirn-.

"Ih-iiii" tln' liorixoiiitil iiHii-.iirrii»-Til nf tht' littunil «nui- lut thr "iir-

Nlirflircl; .II>. Fin- 'i,

" Suh/tiihiin" tlii- VtTliciil nifiifuniiicnt nf tlir i|i-pliii't'ri|i>lit nf thi-

in<iti\i' rMUf. Ml. Ki». '>.

" Aimli l'f iiiiU" tlii' iiiiKit' lirtwfi-n llic vcrtii'ii! iiinl priiiu' fiiri"«; .IKD.

KiK. .").

W lu'ti l'Xc'uviiiiniis arr iiiHilf lit tlir surfarc. a» slmwri itt FiK. t\. tlu- wiill^

uf tht' trrlH'h, rvi'ii iii cniniiarAlivily linril strala. ulwuys tcixt tn iiiiiVf tu-

wiiidi' lh<> cnitri' nf th<> i>x<'avati.m (AH to VM an<i CI) In FOi. diu- tu ihf

lilwTutiim of |H(|riitial font'!» Mtonil iip iri il»- rarth'^ irunt ihrounh r^milar

Via. H.

roulintc. If thf stratii i:* >oft a «rcatiT niovcniciit will !« ctTi'cti'tl, Ihi' -truia

inoviiiK iiito thr rxi-avatnl uri'it untîl tlir "aTiKlr of n-{Ht»>i'" is rt'achcd.

Wlirii an l'xraviitiiin is niadr iiiHliTKrounil hy thc rrrnoval of a inyiT of

(•(lal or uthrr nx-k, two i«itrutial Utrvvi* un- lîlnrati'd. Une of thtsc forci'-,

dut- to Knivity, is adinK vt-rtirally dowmvards iFij;. '>) ut un approxiniati'

pn'Si'iirr of ont' |Hiund [ht srjuart' ini-li jht foot in dcpth: ttic othi-r is actin^

li(»ri/ontully. and is projcctcd afiiiinst thc fonniT in ii direction op|Hisiti' to

lliat of thc workinK' fortiiiriK thc excavation.

It lias iH'cn frctpicrilly riotcd that whcn- tlu- vertical force is ullowcd to

act rapidly thc strala foniiiiiK thc iictlicr roof hrcak throuKh in tlic fonn of

snwdl sli]>-faults (as shovvn in Fi^. Il with a niuxiiiiuni umovint of Milisidciict

and thc anulc of pull «mly a fcw denrées froin tlu- vertical. If. on tlie otlier

hund. tlic vertical riiass -ulisidcs slt)nly. without friicturiiiK tlie netlitr ronl'

tlie anslc of pnll is increased and thc siilisideiicc redilccd.

As thc Ivvo forées refcrrcd to arc actinjî towards thc excavatcd arcii

foriniiiK i)Uuics of strain (FI). Fi». .'i| slopinjï forward over thc soiid face o

thc workiiiKs. it is évident that thc ratio of vertical tu horizontal iiiovenieii

produccd detennines thc ait^lc t^f pnll. If thc suhsidencc is a niaxiniutn th'

aiiKh' of ))ull witi he a tnininnnn anil vi('i> versa, l>e<'aiise tlie ffrcater tlie sul

sidinK surface for a Jîiv» :; area of excuvation, the h'ss snhsidcncc tnnst ther

Ih'.

The niiineroiis cunscs whicli détermine siilisideni'e and aiiiilc of pu

ar X
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"i».i,. witi, ,„ir,. san,l almut S prr ,-,,,(.; ,„„1 wi,|, .„,„1 H,„„l,.,l i„ „ .,,,„i.
«nul «tal,. lliyilraulir ,,a,king) ,.„i„|,i,.t,. i„„„„„i,v fr,„„ .„l,si,|,,,„.,. ,„,, he

Hvrr H.v,zKL.' «ivins; partirular» „f 14 ins.an.rs „f „a,.ki„K „l,l wurk-
iTiKs „,tl, .«,,,1,1, ,.|„.v, asl„.s, ,.t,.„ „, ., »,.„,i.||„i,i slal,., .-av,« lliat 11,,. ,«,il,si.|,.,„T
1^ ,-„l,iparaliv,.|y si.iail i,i liv^rv,: varvinK fr,>Mi (l.:i |,,.r ,,.„(, t„ 7 X p,.r ,,,.„t
"f thc laïKlit „f ti„. s,.a,„ („„ ,.„,„p„r,.,| «j,), ;«, ,„.r ,,,.,„ ,„ -„ ^.^^^j'
wlu.r,. t„. r„„f ,va» all„w,.,l t„ fall i„), What sul,si,l,.,„,. ,ii,| |ak,. pla,.r

huT™sHl
"' '"'""•'"(! ti„. sirata a,„l ,l„. m^U- „t p„ll «as pLally

It is ..vi,l|.,it tl.at tlic KrcatiT tlic p,.r,T„taB,. "f ,l,M,ri» imt i„t„ tli,. >„i„,,<l
nr..a tl„. I,..<., „,„v,.„„.„t ,.a„ Iak,. pla.v i„ tl,,- al.s„lut,. ruof, tl,u» kc-piiiK tl„.
laltiT «l„,l,. ami •.IrawinR" f„r p.r ,listann.s „v,.r thc s„li,l w„rki„|{s

,

'" ,'"'"'' "' " '"" '» "< -"^'Mvm;- r,.,„r,l,.,l it l,a« 1„ n„t,.,l Ihat
«1,..,, tl„. stra.a „ tl„. ahs„lut,. n,„f l.,.,.„„„. fra,.l„r,.,l ,1,,.»,. f,,„.t,Mvs in-
'""";'' ""','': - "-.«„rki„K»a,lva ,„wa,-,ls ,h,.„,. r,.a,.|,i„« ,1 ,axi,„„,„
2 ,n,l„. I„ , „„.l,„s ,„ s„„„. ,.as,.s, wl„,, ,)„. vv„rki„K fa,v» an. i„,„„.,lia„.lv
!"'""' "" ',.""' '"' '"""" "" ""• "'"-ki"»» "'Ivan,.,. l„.v,„„l ll,„„, a» sl„„vn
I" f.K. o, 11„. ,„.ar,.r t„ tl„. v,.rti,.al tl„.s,. fra,.tur,.s tak,. plac.. th,. wi,l,.r
lli..,v h,.,.,,,,,,., ,1,„„„ a ,.„„si,l,.ral,l,. a.n„„nl „f ,l„,„aK,. t„ surface ,,r„p,.rtv.
.^s tl„. a„Kl,. „f ,lra>v in,r,.a«.s tli,. frai-tur,.» ,l,.,.r,.a»,. in wiiltli an,l s,,!,-,!,.,,,',.

tak,.s pla,.,. su sloivly tliat ,.v,.n tli„,iKli lare,. lajil.li.iKs li,.i.„nH. sliRlitU- liltcd
.>n th,. appr„a,.h of tli,. w„rkinKs th,.y will riRht tla.ni.solvc» again without
.>.,.ri»us frai-tur,. wlim tli<- »„rking.s l,av|. ),as»|.(l l„.von(l thcni,

2. Th, IhMnrss „/«,- ,„.„,„ „„rM.~h thi,.k «.an.», ,.v,.n if as ,.ffi,i,.nllv
pack..,! as tlnn .s,.a,.,s (ivl.i,.), is s,.l,l„n, tlie ,.as,.. „winB t„ thc ,iifii,.ullv ol
provKlinK suffl<.i,.nt pa,kinK niat,.rial), tl,,. t„tal »ul,si,l,.n,.,. is in,.r<.as,.,ran.l
tl,<. angl,. „f pull i, sniall, .\s tl„. w„rkinKs a,lvanc.,. sl„vvly an<l usually ir-
«Kularly („„i„g to th,. n„.th<„l „f ,v„rkinK a,l„pt,.,l), th<. tf„,l,.n<.v t„ fra<:t„r,.
tl„. ahsolut,. roof is groat. Tl„. fra,.tur,.s pr,„lu«.,l ar,. usuallv v,.rv wi,l,.
ami. the prim,. fa<.p hfing m-arly v,.rti<.al, thi.s allows Ihi' for..,. ,n tl„. naitiv,.
zim,. to ,.xi.rt itself rapiilly an,l oft,.n in a jwky fashion, su,l,l,.nly hr,.akinK
off p.e,.es of th,. n,.th.r roof. This is prol.ahly whv the a,.oi,l,.nt'rat,. i» „s.

' Ml»ch,. t. llirg., Hmi.-u.-Salim.nw., Vol. 1911, LIX, p. 293.
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tlic^lwla a-i- wi.liiy j,)iiit|.,l. Hwiirk is |)ro»(riili.,l parullcl to thi- 'iIiMt,'
or iciirili.iK. siilisuliiicr wili 1». urratcr tliari wln'» it is rarrii .1 im „t un luiili-
iKTu^s (lie j.iint plaiu>, l.,r„us,. fi.ssurcs will l,o nuire r,-a,lilv |,r(„ni(vil in tlic
fnrniiT rase.

li. Unie ut irliirli iriidimjH a.tmim:- U I.iti' wnrkinK» ailvanci- ra|iiilly
llii' tcmcliwy will I». fer tlw sirata to hrnii willuml fracturhiK : wlicrcas if tlii'

ii|i]),isil,. is tlic ras,', llic furiT <if tlic niiiliv.. z.ini' lias ùnu- u< l.rcali tlircinrii,
as is frc.(|ni'iitiy sla.wri (m tla' wi.rkiriB fa.rs after a priJonK.,! stiipiiagr <lno
ti) liujidays (ir strikcs.

7. .V«/((;t of urrrlj/imi .<hvl,i.- As l]«- aTinl,. „f pull urul.T ncrnial .ircinn-
stanc'c.s nuKlit l.i' cxiici-twl t„ apprii\iniat«> t<i Ihc aiiKlc iif rcpusv fur anv
parlù-iilar séries „f rneks. tlie s„fter tlie l,e,is tli,' KreaKr thc an^le ,>f |,ull ll.al
sluaiM resuit. In niiniiiK tliis is nul usuiilly llie ease wlier,. llie i>verlyin(,'

strata eonsist ut very tliiik. hard layers uf samlstiiuc.: the anule of pull is

invarial.ly larger tluui wheri' tlie strata are soft.

Tliis niay lie due to tlie rapiilily of tlie aetion of sul.sidenee in suft roeks
and tu laek of eoliesion lietween tlie rock partieles pemiittillR siidden eliailRes
of strain to take plaee liy frueturiiiiç.

Thick sanilsti ae layers will hend for eonsiileral.le dit.tanivs witliout
lireakiiiR. pulliuR ov<T tlie .soli.l eoal for great dista s, and often pulveriz-
illK the ruai liy excessive erijsli (Fig, 7).

S. Premier iif JoiiIIk i,i„I fiHmres.—ln the presenee of faults tlie suli-
sldinn strata terni to .Iran- into the liade of thc- fault, wliieli, if flat. greatly
ineri-ases tlie anjile of pull. The resuit of fhe great pressure tlius produeei'l
on eoal seams in tlie viciiiity of faults is sliown liy the nunilier of spontaneous
Roli-tires nliieh hâve taken jilaee under sueli eonditioiis in seams lialile to
.spontaneou.s eonilitistion.

It lias aiso l«.en frei|ueiitly noteil tliat «lien workiuK "ndiT tlie usually
iiadly fi.saured Magnesian limestoru' in Yorkshiri.. Xurthuinherlaiid anil
Durhani distriets. the anule of |)uli is very freipientlv iiuTeased when ap-
proaeliinK the limi stoiie.

11. l'ermeabilili/ „f Ihe .N/rafa.—.Strata heavily eliarRed with watiT will
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lui ilimbt iiicivi' iiicm. nipiclly llmn ilry «tmta, im ucTciuiit of tlic llihriiiiliim
affiinlid l.y tli|. wntiT. Soin,. i.nnini'iTs. un tlji. ciIIi.t Imncl. Iiavc sUBKcst|.(l
tha! tli,. ilrainiiiii of «et KriM..i,l l.y uruliTKnmiul riiiniiiK "pcTatirms ti^liil»

ti> uiircasi' tic sulisiiiciiri'. wliicli «duIiI as a risult rrdiici' tlic liraw.

10. Di/} .:/ .<lmlii.—r\u- aniilc i.f iri<Oiiiati(ii. of tli|. strata |iiav> a viry
imiiorlarit ]iurt in (Ictcriiiinii.K tlii' ratio l«-t\virri suLsiilcni-c aiui draw.

In «ut ivorkinx» tlic «ciijlit c.f t\w vertical strata .-oniimsini! tlic alis,.lutc
ro.if mil l,y fi,r,-c of gravily Iciul to force tlic iinilcr roof i.ito tlic excavation,
liroilucuiE maximum sulisidcncc ivitli miiiiniuni .Iraw. In -crtical workintts
thc maxinnim rnovcmcnt will 1». in tlic direction of .Iraw, as tin- slrata on
elliicr siil,. ..f tl xi'avation arc still .support..l l.y tlii' strata innn.'iliatcly
umlerniatli; l.cnce thc "lavinK" in of tlii> «ails will h,, th.. rcsull of l„iri-
zontal j)ri'ssiire, a.ssi,«te.l l.y th.' lads assumiiiK tlu> ai.Kle of rciios...

In (IcRrces of dip varyinn l.etwccii tl.i' horizontal and vcrtii-al llic suli-
sidiiiK .jr "drawinc" nioveniinls will lie larRclv d.tcrminid l.v thc ilip as
thc amonnt of supp..rt altor.h-d t.. thc alisolulc roof l.v tli,. s..lid'strata undcr-
neath will atTi'ct thc «ravity pull, wl.icli ,l,.crcas,.s as tlic dip increascs (se
FiRs. .') and !i).

Ilcrc aKain tlic |>racti( f hiaviiiR pillars in coal mines to support sur-
face iiroiicrty, on tlie nssum]ition—which is frc<|Uently madc—timt at ail
.lips ovcr ai° thc antsle of pull is vertical, lias rcsulted in ccmsidcral.lc damaKc

Evi'ii at a dip of 24° it is liar.lly possible to iniasinc niined strata cominB
to rcst on the prini.. face (Fi);, 10, XV). If is Icss likcly that tlic prime face
will lie vertical wlicri. thc ilip is Krcatcr than tins, as sliown in Fig. 11,

It appcars to the writcr that in excavations madc in fairlv liard rocks
thc tenilcney wouUl lie for thc anfili. of jinll lo increa,«|. regularlv froin tli,.

horizontal position (Fin. r» to tlic vertical (FIr. (I). wlicre almost tlic whole
of the disturliancc results in draw. Kig, 12 is an cxamplc .,f sulisidcncc in
mclincd strata at tlic fanions Dakelcy slatc quarri.s, Hlaenau FestinioK
N'orth Walcs, in whicli tlic fractures a|)]icar to l.i. almost at ritlit anul.'s tri

th.' di]i of thc strata,

11, Surfan cunli:ui:—lt is a well-known fact that. wlicrc the surfac is

irrcriilar, thc «reatest distnrlian.- i llic surface resultiiiK froni ininiiiKojicra-
lioii- takes phu stecp slopes. Tliis is no doulit .lue to th.> influcnei. of
dran as slimvn in Fins. l:i an.l 14, «hir.' tl:,' .lotti.l liiii' in.iicat.s tl , original
Mirfa.T c-oiitour.
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Itapia horizcintul nuiviMiiint cm a larw sraU' in surfan- rocks )ia» a nuirf

,li»a»tr.ms .tT.-.-l thaï, siiljsiilc.in.. »n far u» l.uililing» arc i-,n.,vrra..l. fur

usimllv tlic nii'kM hiio.iic. l>a.llv fracture..! an<l in niany lasv» lan.lsltps rc^mll.

12 (;enn,il ,i,;,l,.,iin,l .sln,rl:,rr ../ Ilir .ih'Mf r„„f.- In strala winch Imvc

1„,.„ „|,rcss,.,i intn synclinal an.l anticlinal f..l(is l.y carth ninvcnicnt»

thc actinn of ll,c ,-ulsi,iinK n.ass will l,c .lillcn.nt fr.m> that nf lu.n.onlal

strata.
, , i

, f

\ ,;m\ scani w.irkc.l h<,m V, u, Il or F I Hiç. 1..) woul.l pro.lncc ratios ol

sulisidcncc an.l ilraiv ipiitc .liffcrcnt Ir tliat workc.l fr D to E or C

Thc ainonnt of potcntial ciicrcy slorci up in tlic atisolulc ro.il m th.' torn. of

compression will Le Krcalcr in th. f.irin.'r tl.an hi th.. latt.'r. th.T.-tor,. snl,-

si.lcnc- «..iiUl lie l.ss, aii.l .Iraw «n-atiT. ..n KH tlian .111 CK.

Th.. joints arc ..a.r.. lik.lv t. wi.l..r ami sinall fanlts .>r fiss..r,.s n.orc

fr..<iu..nt in thc latt..r .-as.-, whi..h w.ii.UI als.. iiiiriasc th.. sul.s. I.i.....; l.iit

on thc ..tlu-r han.l. th.. .lir....ti.>n ..f thc i..ints (l'Cj) ininlit t.. s.,111.. cxt..nt

..onntcrui-t tliis as coiniiarcl witli tli.is.. at MI. or DN.

SIMMAHV.

Th.. riti.. iH-tw...... snl.si.l..n.... an.l .Iraw innst l.c th.- joint r..sult ..t th.-

[.,r..,.s lil...rat...l l.v II,.- with.lrawal ..f s.ip|H,rt fr.>n. nn.l..rn..ath th.. strata

in th.. n,iu...l ar..a. Th.. larK..r th.- prop.>rti..n ..f s..ttlc.n..nt r..s„lt.nK m sul>-

si.lcn.... thc 1..SS ..an nr in th.. lorin ..f ilraw. an.l vi...' v.-rsa.

Sil.Isi,lcni.,- will l>.. at a niaxim.ini in Hat s,.a.ns an.l .Iraw at a maNinnini

in v..rti..al s..arns.

Th.. n...r.. i.ff...tiv.. is th.. pa..kinB th.. h.ss thc a.nount ..I s..ttlini! that

,.a,. tak.. ],la.... ..ith..r as snl.si.h..,...' ..r .Iraw, an.l as th.. s..ttl..n...nt w.,ul.l Le

likcly t.. .«..-nr sl.iwlv th.. strata w.ml.l la-n.! without fra..turniB.

\Vh..r,. fra..|.irinK .l.».s ......nr. 11... ..hani;.. of strain in th.. r.,..k parti|.|..s

in that l«,rtion ..f th.. strata wl.i.h is Icaviniç th.. littoral 7...11.. an.l passing

Int.. th.. ni.itiv.. /...... will 1... rapi.l, pro.lu..ilw n.iiscs known ani.ins n.in..rs as

•liiinips." "thials," •.r.nnps." l...wks." etc.. an.l wlii..h ar.. iisually a.-

c..iiipani...l hv sn.l.lcn falls ..f ro.>f an.l si.l...

, , , „
Th.. ninnhcr of fad.irs that iiiay iiiHucncc thc r..sults i.m.lii..c.l l.y th.'

s..ttU.ni..nt of iiiin...! strata is so fircat that only a wi.l.. an.l ,..,.nprch..nsivc

in<|niry l.y R. '.«ists an.l inininB .nKin....rs iu thosc ....untri.^s wh.r,. m.n.ng

i, carried .,.. .... a larne scalc ..an 1... l...p...l to prov.lc snfhcicnt cvul..i.<.e

t.. cstaWi-sh a .Icfinit.. tli....ry or th....ric3 to a.ssist in .)v..rc.iinniK s.,iii|. ol tie

more cominon .laiiK.'rs .lu.' to sulisiil.'nce.



THK HKI,ATI()\ OF SKISMK DISTIHIUNC KS I\ THK
l'IIILUM'INKS TO THK GK()l,()<;i( STUICTl RK.

MIOlKl. SADKHIIA MASd,

AMrti^aril Dirfclur. Wi-iilliiT Biin-uil, Mariila, 1'. 1.,

A M»

WAlilîKN I). SMITH,

Division of Mines. linrwiu u( Sciince. Manilu. 1', I

Tlic ri>iiirrlic's ol' thc Uist tiMi yrars. stirmiliitid as tli.;v wiit liy tlic tri-
[ii.'iuloiis lataclysiiis iif Mi^ssiiia ami San Fraïu'isio. liavc introiliic,',!

iiitircly n.vv principlrs iritii tlic siiuly i>r scisiiiiv ,lislurl>aiin's .,; thc crust iil'

tlic «irtlj. Th.- lilcl ciutniiii llicnirv c.f .MAi.i.i;r is miw «l'iicTallv dis.
rmlitcd.

Hi-yi>"<l 11 ilcmlrt riiaiiy scismic ilislurl)anccs ari' dur tci i-ausi-s hIIut tlian
viilcaiiism, and many iif tlic wcirsl ilisastcrs wc liavc cx])cricÈn'cd havc lia.l

nutliinK tu (U> witli vi)lcan.ics. That volcanocs an. ncar tiy is ,irdy ciiin-

cidcntal. ur liccansc a liic'us i)f Rrcat disturlianccs in Ihc carlli's crust is

iiaturally a zone cit wcakncss and llicrcforc a place ivlicrc iniilicn inatcrial
mmld sc'ck an mitlct. At thc tinn' dl thc Mcssina cartli(|nakcs. Mt. Ktna.
ttliich can lie sccn frcim Mcssina, «as cciniparativcly (|ui|.t : thcsi' cartlic|uaki's.
as is gcncrally kniiwn, wcrc dui' tu an adjiistmi'nt alciniç tlic liric i)f a Rrc-at
fauit in tlic cartli's crust wliicli is niarkcd liy tlic Straits cif Mcssina.

Thc wiirk (if tlic Italian ( iciiliiKical Survcy lias dciu.mstratcd tliat thcsc
disturlianccs arc pro]ia|jatcil aluns vcry ilcfinitc Unes. Su llioniunlily did
tlic Italian nciiliijrist» do tlicir wiirk tliat liy supcriniiiosinu; U|H)1i a KcoloKie
anil tojioitrapliic niap ot tlic ])riiviniT of Calaliria anoiliiT iiiap sliowing tlic

location of i-itics and otlicr ivorks of nian, witli ail liistorical data rcRardiiiK
carthiiuaki.s. onc can sec at once tliat: (Il certain liiii's are more sulijci't

to earth<|ual.cs tlian otlicrs; (21 ]ioints rcinovcd froni tliese Unes havc suf-
fered less or not at ail: i:il thc greatest disasters liavi- oeeiirrcd at inter-
sections of thèse lines. Thèse lines. which forni more or less ih'Hiiitc Systems,
proved to lu- thc projections of varions earth linéaments sueli as fauit lines.

joint lines. formational contact lines. ami axes of moimtain ranses.
The Rrcat Califomia earthi{uakc of .\pril. liWti. is a slriking cxample of

lliis. This earthquakc wa» due to a dislocation alor? thc well-kiiown
San Andréa» rift, > .1, althou.eh thc waves from this disturhance were pro-
Iiagated to varyinR distances on lioth sides. thc greatest disturhance oeeurred
aloUR the Une of tins fauit.
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W lirii niH' iMii indicatf ii pdiiit nii a inui) iiml say ilitinitcly tiuit tlurc llie

cnist ni tlu- nirtii iî* iiiij'tablf. i-cismic Ktolotty lnciiiiirs of vcry «rciit practiciil

iiitiTt':>*t tii Imiiiiuiity in nciu-ral arul to rniïimcrs in |iartii-ular. Ks[n'rially

is tliH Hppliciililf tu Ki'<>l"Ki>"iilly yoiiliK imrt^ (if tlir wtprlil liki' tlic IMiilippiin-

Islaiitis, wImtc iiHiimtaiii-lmildiiin is iit pnijin'ss and wlicrr tlir cvidcni-rs uf

rcrrtit vi-rtical inovfiiu'iit n( viirîuiis purtiiiris (tf tin- isluml iiia>> actually

caii lu' nicuMin'd. The i-artluniukrs nf Mcssina. i-f Sun Kraticis-i.. aiwl tlii'

cruptiim nf Tuai voU-ann an- rniicri'tr l'xuinplrs ot sucli liisturlianc'-*. 'riir

IM'iiplc of Messin» huil lii't'ti uiimcil ri'pi-utrdly. l)iu tlii'ir mninH-n-iul intiir^ts

w*-rr s() pn-ut tliat they gave un lient and f()nse(nienlly niillinns nf dnilars

wnrth nf prnperty and tlmusands nf lives werc Inst durinn tliut disaster,

'l'iiis was alsn tnie nf San Francisen. The re]Mirted Inss nf prnperty liy tlial

eatastrnplu' amoutited tn 4«HM)(K).(HH) dollars.

The disturhunees in tlie région nf Tiud were iniiiiediately due to ttie

voh'uno. but Taul voleancp is locjited ulottK a line of eriistal \veaknes>, and ut

tliut tinie a very uppreeiahle disi)lucement oecnrred along one nr innrr lines

pussiiifï throunh tlils vcpleuno. One of ttiesf Mues nm> frniii the volrann tn

tlie et ast tlirnujfh tlie t<»«n of Leniery. und the nther froni the voleauo to the

harrio of Sinisian. niakinn with tlie sea a triuntïulur strij) severul s(iuare

kilomètres in urea. The uhnle lilnck drnpped a mètre or m(;re, sn Ihat tlie

tipa wushed inland fnr a distance of u kilomètre nviT the niuin hinluvay

ulong this enust. The rnail hetween Lemery und Sinisian had to he reeon-

slnieted. and consideralih' danuijie was dolie to liuihlinps in the town of

l.enn TV. Foitunatc-ly no very !ar^e stnietures were hx'ated alony thèse

lines or the |>roperty Inss wn\ild hâve Iieen mueli (ïri'Uter. W'f miiy nnt see

in our lifetinies a recurr4'ne<' nf disasters either at Messina or San Francisco,

hut the time will siir<'ly r-nme when tliere will he fvirtlicr disi)lucenu>nt along

thèse great eurtli-rifts. There never will lie us pn-at disusters in the l'hilip-

pines, f(tr mnst of the Filipinns live in liasket-like houses tliat resist eartii-

(luakt's very well; luit larjïc ennineeriny wnrks hâve heen earried nut. others

an' heinR plunned. and lar^c pul)lie Imildinss are continually heiiiK huilt.

hcnee it is important tn investijtate this ([Uestion thnrouRhly in the liplit <)f

ali the data we now possess.

The scope of the présent paper is: (1) tn ontline the physio(ïiai)liy

and j!;eomnrplioh)tïy of the Philippines; (2) to discuss the kin<is and dis-

trihiitinn nf the rock fnrinutinns and the inujnr structural features of the

islands; i;î) in the liyht of thèse, toshnw the orÏRin of euch of the important

seisuiic di.sturhani-es nf tlie past ; and (4) tn draw soine pructical i-nnclusions.

We helieve tliat most nf the seismic distvirlianees in the Philippines slionhl

ho attrihilted nnt tn volcuiines. Imt to displacenients ah»ns the major strneture

line.s of the arehipehtfïn. X'tilcanoes ure merely iiKidents in the urowth nf the

urchiiM'Iajrn. and hoth vnlcanoes and eurthcpiakes muy lie traccd hack tn

lines of weakness and crustal displucements. Althouch niany eartluiuakes

are dueentirely t(»voleunie pliennnienu. we lielieve we can prove that the major

iarlfiqi(nf:(!<. nntl thr majuritu nf iiirthiinak''" in (hc Philippine nrchifnhufiK firc

,i<d <liu lu u.U-n.i-xf.
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'I HiiiiiTII

' ""* ""'liiiiK «a» «ritlni un l'I.ilippi,,,. ,,,r,l
ut tlh- imsiTi ihiu' tl„T,' ,-.vist hul IViv |«,p,TS l,„
«iMii„l„Bir ,,riri,i|,l,is, a.ul ail i,f ih,.s,. I,„v,. I.r ii Hritt.n
tel) yt-ars.

IM.... l,a ,hr ,. ,,l „s att,.„„u„ ,„ ,.ar,lu,uak,.s, 1,,., f„r ,„„„v yvars i,, «urk«as .,,„hn.,l ,,, s,.„n.„a.,n„ a,„l ,a sl,i„„ ,.a,-, ,,-1,1; n,.,;,,;.
.» .,ll,rt,u„ „f ,„„ntl,l.y ,,,rv,.s r,.,„r,linK th. laa.rlv ni,s,TVati,a,s „f tla^

|)iTli..l ul tnni' tliat it niviT». "
TIa. ,artl„|uak,. „r ,|,„„, |N,i:i, „-i,i,-|, prac-Callv .Irslruv,,! \Ianilaa.ul tnany „f „„. ,u.,„hl,.a.rin« ,„„.,.. a„.l k I „„... t , 4(«, pi. 1 .

I.'l t., tl«. ,„mm,atu,„ „f a ,-„„„„issi„„ ,„ i„v,..,i„at,. tla- ar,l,i ,.,„, .i'•''.";'"' "f "" '" >•-"' attcl tia. „„„,„. „f ,h,. s, f Ma,MlaiM.;,"ar . '!

;"*'",'" •'
"'""

' 'I""»''- i" tiM- futur,.. ïla. ,.„u ssi„u «as le ,„1ro,„ tlu. .,,1-ps „t u.ilitary ..uRiiavr» a,ul its «„rk a,,p,.ars t„ l,av,. I, li,
tl„. ,, al.l,slun,.,„ „f s,.y,.ral na,r.. „r l.ss sunvs.ful prinnpl,. a ra.ti™

rules t„ 1„. apphcl ,„ tla. nmstructi.u, „f unv l„,il,li„„. iu \Iaaila
''•» y-'r» latcT th .uMMatuIcT „f „,ili,ary ,,,„i„,,.rs, |). Mu„an„.uiiKs

, Acii ,L,.„ wrot,. a UH..m,ir ,m thr sa.u,. s„l,j,.,.t.^ .\..t«itl,.tau.lu,L'"" ."«lm,l,t,,i „a.nt „f thi, w„rk as a praetual «ui,!,. f.,r ardmertl ,

'

-.m.., was tak,.n of ,t l,y th. authoriti,, a,„l it was uot pul.li.h ,1 ,rr llw .arthciuak.» <if I8S(IafliT I

Aft.r l„. ,.arth,|uak,.s „f 1880 a ,•, ,issi„„ .,,u,|H,s,.,i „f ,.„«i„,,r. „f•l.h;- «ork.. wa» app<,i„t,.,l tn .tu,iy ,)„. ruiu. vau,,.! ,y th,..„. .arU ù. k,
" ,.o.„t out th,. s,„.,.tural .l,.f,.,.ts i„ th.. ,la„u,».,l huiMiu,. au,l t , , , !

a. t. pr,.va,u.ly pr„p„n.,|. •, |,i, „.,,„„, ,,,„„„;,,„„ ,|,„„,^^

8«.r .V

,'""': ",'";'"«':™"""'K ""• '--s ..f th,. ,.artl„,uak..s of
l«8(l,ta.,r,.N,.„ta,«lpr„hal,h.,.p„.,.,„r,..

.l,.sÉ Ckntkn,,, „u„iu,.,.r uf „,i„,..

™M;nt "',"""':•' '"" ""' " '^ ""- "' ""• ""^' •i.a^nl
;

C"
"" ""•"•"^" ™"l"iuak,.s that „.,.k pla,.,. fr,„n .,„ly Uth t,/".;:

rnf„rluuat,.|y h.. ,ii,l ,„„ s,.ar,.h f,3r th,. ri..s au,l fault» whi,.h sv.a,l,i l,.,v,.

[;..-;.; i..;..h,.up.vah.,,. that,.irthiïïrt,. :1m
_" ''"'^ '"" '"•'"''">• attniait,. th(. ,luly ,.arth,|Uak,.s t„ tla. i,ifl,a.,„... „f

,.»„"(*""
'"'"""""• "'" 'J''""' '" •'•' 'l'Jicari,„u>, y „„„,„ „„,,„,„ ,„„, „,,,^,,,^ ^,_ ,^

= 2-„„f,;„„. .„ „„™ ,„„„„,„ ,„ j„„„ ,,,, ,,,,„ ,,_ ,^, ,_,__ ^^^ ^^^^_,^^_^ ^^_^^^^^.
^ ^^^^_^
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'l'aal vdIcuho, uI Iciisl lu' incntion» wviTiil sinull iTU|)linn» wliirli bit.' «up-

IKiKiil tu hiiv l'um'il iii llic suiiw year aa tliiiimli lii' wi»hi-.l ti> iiiilic'atc 'm

«liât iliriTtioa iiivi'stiBitioii» «himlil l>i' niudc «lumlil iiii iiiquirv int" th.'

orinili <>f tlu'ï"' i-artlnniakfa 1"' uiiilcrtaki'ii.

A stuirt tiîiic'lu'rim' lhi«, ('KMK\<iliail I lisent ini a i-mniuission lu llii'

IH'iiiiisula nf Surinao, wlicn- srviTal vi-ry st-vrr rtticiuakcs liail taki'ri lilan-

iii 1X7^1 ami liail lill iluli'lil.li- nupri'ssams i.f tlii'ir viiiliwi- iii tlir s1ui|h- i)(

liariii-niu< lisaiina arui »uli»iili'iin'«. lu lii» ri'liiirt tliiTi'ii|HPii lir us.«iKTi«

Mainit Iakr as tlic- l'iii itrc of tlir varthipiaki's. MupiMWnu. liki' inaiiy "tluT

vvritiT», thaï tlii» Iak •cniiii'.: an .xliact v.ilranci. Xi'ViTliicli'». Ilii' Itrnit

ninnl.rr "f fissure» an.l siibsiilcim s „liai|S Iki- riclw iif iiiuiintaias, jiii.l .'s-

piriallv in l'oiat Bilal wliii-li is ils l'Slniia- m.rlliwi'sl ixlciisiou. iiiildil liavi'

sUKcc'stid ratliiT l'ii'arly a clilïiTciil, l,.,-liinir caiis.'. Soiuf s]iasna«lii' iii"vi-

mciit, whiili laiil rlosiT nlaliini M lia slimiT «l'iilnnical iiiny rnls in liiis

part (if llii' islaiul. niay havi- i urrwl aial I n n'i-oniiizcii liy tliis aulluir.

fur hcM|Uiili'saBim«il' llial IImmIi'IiIIi iit lia' piirl c.f Siirinaii liail l'IiaiiKi.l iliir-

illH ttlf larll.qllakl'S ipl IHTit.

Six moiitks liail srarccly l'iapsnl afliT tlii' Manila l'arthipiaki's wliiMl a

IciUK siriis iif scisinii- iiiiivcincnls, lasliiiK friMii .lamairy inilil Ni)Viiiilu'r,

18N1. Iirltaii iii Nva'Va Vizcaya. Kniiiuc K AiiKl.l.v Y CA.sAHiKcap. l'iiKiiiirr

of niinrs, wa» coi issiiau-il I" iay.'stiisatu tlii' iiki'lilaioil cif aiiy l'alvir.' si'isinic

cataclvsiM ia thv aflVili'il pruviiw,.. aricl if siirli a ])nil.aliility .'xisliil, l(i r, pdrl

on lia- ti-asiliilitv "f n'na>vinK H"' inluil.itanis lu .illu'r priivinivs lail su

affiTlnl. Amki.i.a'h «ork" is an alilr ami c.anplrli' stiuly cif lia' liaal anil

supcrfirial c-harartcr ..f lia- rarllapuikcs an.l ..f tla'ir pnil.aliU' .larali.in.

ami liis pmlic'tions n'Harilins Haàr i-onlinnaïuc wcri- pcrfri-lly ri'alizi'il, fur

as lu' proisnoslicat. il lia' .artiupiaki's i-casccl slaally afti'rwar.ls alal up lu

lia- im-scnl mi iillicr i)f inipnrtanii' lais iicnirn'il. Il is .viilciil in In- ilis-

cussion «f lia' iiriKin i>f lia'»'' ('artlapmkcs tliat lliis aullair als.i «as inllil-

lauT.I by thc i-urri-nl vi)li'anii' tlicnrics ami smiishl a possiliU- l'oniaTticm

hctwi'i'ii llic ilislurliam-i's in Xvu'va Vizraya ami Maycm vnicaroi, wliicli a

slicrt tini.' Iwfon- liail slaran siens .if isnaliT a.livily.

The l'annasinan cartli.inaki' of IK»2 Ravi- AliKLl.A lia' oiiliortunity of

writing amillii'r intcrcslinu nicnioir.-' in tliis work hc iliil noi liinit liis

sUalics tel lia' c-arllaïuak. s. hnl aililrd niany valnalili' miti's on llii' Kioloiiy

of llio proviiici's of l'anuasinan. l'nion ami liviiBuct. Iliiis coininiî iiiorc info

UKriHaiiont «illi ino.h'rn siàsimilonisls. Notuithslamlini;. in liis linal (.in-

clusions lie plai-..» nuist «i-iulit on tlie cxisti-n.v of v.ilcaiiii- roi-ks ami oth.T

cvidnifc-s of vulcanisni, liotli aia^iiait alal nanliTU, as if th.' oriRiii of lla'sr

eartlaiimki's (oulii only lie .lis.-.ivcrvil liy n-sorlinn to voli-ani.' ai'li.in eilli.T

(lircc-tlv or imlirt'ctly.

1 l'irrfmolon de S'urm Vizrnu

2 Tenniobia ejierimtritados m
Munik (1893).

r ,11 ISSI.

ta hla de Lutitn ... en l'angelot , t'riiiin y lienf))iet.
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_
in Simiwlogia en Filipium, Munila (189»)

3 Mon. ,ly ..ullctia, „t th.- Manila ob«.rv„.„rv, ISnr, ,„„1 fr„„, i.»,, ,„ „„.,

"..»..» Jt thp Philippin, I,.„„d.
'""" ^"'"''<'''«''- M.....i» ll'JIM). ,u, par, „, ,|„.

"/ »rfcr,. L,„„„, ibid (!*»).S,,- S;;„trû'''/'''';';'' ',"*'" """ '*• •""
'i!)io), .5ri.,„,.,„to„.c iL .» J,Ciï:;,ib7 ,,,n

•"""'"""" -"' '"'". *"»
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11,,. |„..-l l..lM|.llt.- -«"lli Itllll II»" "Pl»"l"l I' '""-

mtlii'-ulij.cl lliiil l"ul
ihil.riliri-iiM.luli «rilinil"

lU;i kt.l!» n|ii.rt i

lllillr. un l'M-l'llfllt TV

l„-,n|ml.li»ll<'ilMpl..ll"ll.llllr.

Tl,.- imnic- "f -rv.Tul .\M-lrmi,. (Mnium uii.l Ir.rul. «...Inui-l. ,.ml

„l„r,.r, ... «1, », ..«V .1,,. first «. ..l..»i.»l .1:.... .( H- l'l.ili,.|...... - Ll »l

;,. ,„„,„i„,„,,l. Th.. pri.n-i|.ul ..m- .m- -x lli. "."..kkn, (

Ol.l.l.K.KK, K. MmMIN. .I.W...I1. li.MH. K

M,.N,v... - ..K IVu.,...»K, vvl„. |.„l.li I ....U..V ..r.i.l.- .... ' ..l.l.p....' .'ar.!,

, ,„rv .,t .l..-.. «r.Hl.- "n .1 ..r.l..,..uk,.s ..f ....• 1 t..l.,.|..n,~.. 1 1..-
.

.!.

„,„., I ...,.i.l..r..,l ... .!.. fir-. ... apply ... .M» ,.r,.|.,|H.l,.K.. .
..' prnn.pl.-

ni,.,UT.. -.i:'ni..l..«v, l.v nf.TrinK il.< .lirtl.ipn.kf" n..l «i m.n'l.

ï'.f.'rr;..! ... I .V.- ....... in i..Miv.- U- r,Tk..n,nl .).. hM .....I ....•". .".l-rf".'

,..., Iril.n.i. : '.. .1..' -.'.'!>• 'f l'I.ilil'l".»' «.i*n...l..By.

I)in« l.K, a. ni 1 M. .M v^..

iinin.'... Kr.'.iili -.!-.. ..il.ilji-.

. in.jiymiir.v

>i MMMiï ... ....• .'m >..... .11.'..»' ut: .'..1LI.M..NV'. .SL.VS..S.

I-.. pr.s,.„. a .Lar i.l.a ..f .1..- .....l.rlyi..» .....-. "' -'»"'" .L'iurli»"';'-

'

,i li.„. Isl ,„ls (.,r,n a li.,k i.. -Le .Lain ..f .....li-- ..f .1.- ..Li
.

..-.rala.a.,

|„.M 1.. .1...... 1"12. .!.. (H'rn.an sMrv.y sl..p /'/ '
s..,n„U..l .. ., .1. ...l. •>

;;;U „„.,,.., a m kiU..n...r,.s .,ff ,1„. ....r,la...s. .-..as, ... N ....la.,a„.

S....i.li..Ks ... tl.,> w,s.«..r.l ..f .!.. l'I.ilippin.'» liav.. ..... y.'l l...'a...l a..y mvh

'"'"

t;;!: P^iM^: l.la.,.l. ...ay, .l...., :... r..«..r,l,... as .„.„« a, ,1a. ,,1... ,.f .!«

,.„n.i.,...tal pla.f..r.„. -n.is l.latf..r... «as rais,.,l al...v,- s.a-l..v,. ai... ......-

n: f,.l.l..,!,i„rin«wha, is kni.w., as .1,,. Mi.a-n.' r..v„l,.,ai„. wlii.
.
.x-

,Ùi;..l froii, N. H,.l.ri.l,.s .l.n.uBli ,1a. l'iiilippiius n,.r.l,w,.r,l ... apan.

'

,r a..r..ss Hi.r.na. 1...1.:.. fi.rsia an.l K.«yp,; n,.r,l,w„r.l ,.. ,1...

; ,. :: ishi; a.i.l w,.s.«var,, ,.v,.n .,i ,1... lMv.a...s. r,.ilo«..i. ,i..s ...,„..-

lins uf .1... ..rns,, a Kra.lual ,il,inK ..f .la,. IM.ilipt.nu. ll-'k "«anl .1 .. la-

m.(s on .1... .v..s,..r„ ...as, ..f ,.or,l..T.. I.MZ.in an.l .la' «..s..rn ...a-1 ol I ...a

"„„ rais,.,l ...Lus an.l i.,.a..h..s „n ,1... «,.s„.rn ...as. of Za.nl...a..«a pLiimsiiU.

.„„r,lr.™n..<l riv.T l.usins vvlii.l, ar.. k.u.wn ... >m-m on th.. ..us...r.. ...as, ...

ï.,;;,o„, an.l an. ,la.n«l„ «i,li Vss ,.,.r,aii..y fi "r .„ "H"- l-m.,s n. ,1..

an.hip*.luKi).

. lîiiMirl on IIk

Wnsl.inul.m (l.".l).

,l„js ../ (*. Ph.li!!»'•' '»!""*. 2'" ^""""' ""'' '' "• ''"' """ '

.ris {l'JOU).



llKi.lllMN ,„ ,,|,M|, l,i,iii„uv,,., IV I ">• I .ii'i'iNt... KH SI.)

I- II"' >liilii anliiiiiiii,,, li, ,1

i-lli.|',ili,«,iii
, .,

"".rr-,,,-!;:;::;;™,i::-,-:t^;:; ^w'u;::';;,, :;:;!';:::;;:

"-r;;;: v'''-~---c::,;;;r;;:;;^;"
'

liali.nii ri Tl„ , I

'""• "f •xl.i„-l viilniMiivs i,„„.k,.,| ,,^. ,|„. ^

ki".«i, il, ,ii,i, ,,,,i„„
'" '^"'"1" l'"'vn,.v l„.i,m , iiiv „„,

.
""""""-iri.l Ml,. „„rr,ivv «Irait, livsvii.liii,..

I '!> - I k,-vH,. ,r,„. „f .Mi,„|„|ia„, il,,, „,;, :

"

"'';""• ""'I T,T,iar.v ,M,ii„„.,„s wliii-li l|.|iii ,
'

'
'

"""""

'"-t "f .\Ii„.la„„„. «•,.„ „f',|,i, :,

' ":"^'' "" '"»-" '" inm»!,. jii„

'"".«!.. m. i.,liTriip,o,l vil II , ,,

,

L ,"f

'"''"''
''" ""' •'''"' •^''""'"

Mi...la.ia„,,lH.r.Kula,-„r
If

""""•-'PU'.l l.y ,1„. lii„ ,;ra,i,|,

ni.. Gra,: : ;^'
/;^:;;tr:""'"

'"; '-^1"- «--.u.h':;
i'.v Sil.iiK,,,.,. hav, a,„l I

,,'.""? """""'"'• "" ^""li-l' ."..rk,.,l

i.ia.
'' •"""'"'"' '"I"-'-"!,.,! Iiy ZaïnliiiaiiRa ,i„iii„.
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i-lalul-.

.loin

(ri™ fulilirill. proliulilv iiit..iii|iiiiiii.I I.V (iiilllilm. lui» linik.'li U|l il;

l'liili|i|iini- l.loik lu -uili 11 «iiy ii« In priiilii..- iniinliiTl.— -iiiullrr i-liinii. i

lilM' »illi llll' lllllill lirti.llii' lilir» tliul 'Xli'llil lliruuilli llir liiriiir

•//,(» 11/ i,,..i.n/.i.)i». hilil.ii iiiiil vi.lniiiir Miciililiiin- lin- Il

iiiiiiil l,v|H» in llll- l'Iiilipiiiiii»; llu' I.I.K'k t>i» i- -u-ihiIiiI t lur in -iiir

pliiii» «liiri- iH vcl iii-nffii-irht clulu lia» l'i-i ri nliliiiiii'l t" ili'inli' llii- P'iinl

Il niiiilil "iTîii Ht lir-t -inlit lliiil llll' niiijnriu uf llii' iiiiiiuitiiiii» in Hii- l'IiiliM-

piiii» nri' v..lniniiv I ni llii-r iirr mcnlv .ii|»riln|M..i.l upnii lli.- lulilnl

illlillllluin» iir arr Imatrii aliiii)! "llar liiir» ot «i-uklii-»». Wliili' lliif an a

ffW urlivi' vnIniiiiM'. in lin- l'Iiilippini», nio«l ii( llnni an- ixliml i.r ,|.';in,.iil,

wnliimn liv llirninny »iirnilii«n vnlmnii' «tm-k» «liii'li pn-irv. (arviini

tli-urti'» llii'ir ftinniT inillini».'

Il.i' priniipal Inl.li.l naiiinlain.» urr llii' (Vnlrul iiinlilliTa ul l.iiziin,

llll- l'ji-lirn iiirilillira. nliiili lia» il» «iiulluni innliriualinn in Tavalia» pni-

viniT. ami lliv ii.r.lilliTa» .it Cilnl, l,i',vli'. ia»l.rii Miii.hiiiai.. aii'l varimi-

nllirr part» nf llll- i»liinil».

Itli.ik iimiMilaiii- iiiv rari- iii llii' l'I.ilippinr Mun.l-. Iml al llaiiil u

lai llll- main limnf llii- Manila ami Uimnpan railwav in l.iiziin lluri- an-

Iiill» whii-li an- ilni- m lin- 'l'i-rliary .iilirmnls liavim lii-i 11 lilli-il iip lil<^

Fniln llll- railri.ail tlii- lillnl ln'il» pri-»i-nl a liiilil i-nrarpim-nl In lin- 1

i» nnil.ail.li-illy ilui- In a failli. Iml tliiy ilip Wnllv I" Un' »ii"tli»i-»l

I In llll- l»liiiiil iif l'aniiy lin- -1 i-imilary ralilli- lli"-i' llaiikiim lin

i-i.rililli-ra an- lilliil lilm-ks "( Ti-rliary >i-ilinii'iil». 'lin- «Inki-

»ii-(inilHry ranai» i-iniliirm» i-xai-lly tu tin- »lriki- ii( lin- si-iliim-iil» a

i-a»trrti >liilM-s i-iirn-»piinil iiivarial'ly tu On- ili|i iif lin- fiirmal'--

»li.|K-» lin llll- »iilr- «liiTi- lin- npturm-il cilui'» "f tin' namlsli.i

linl» i-aii lu- M-i'U ari' prii'ipiliw. Diuplnd'ini-nt» aliiiiK Un- l.i-il.lini: plani-

uf lln-»i- fiinnatiiin» an- fri-i|Ui'iit anil liayi' umliniliti'illy «ivi-n ri»i- 1 aii>

liH-ul ipiaki's.

Kiiuh ../ r.if/;«.- Bi-turi' ili»i'U»Kiii|l tlio li'i'tiinir fcaturi-» iif tlii' islaml-

tla- iliKlriliutiiin iif Un- variinl» rliiKm-,» nt riicks niu»t lu- i-iili»iili'ri'il. Tlii'si-

ini-lilili-: lir) (Ui-|i-»i'aliil i«inini», ((;) (-xtrilnivi-», te) intnisivi'». |r/) |'irtian

ami iildiT »i'iliiui-iil», II) nii't»ni(irpliii' roi'k», (/) n-i'cnl alluvial ami pyni-

l'iastii' ili'lMiiiits.

(11) Thi' ili-i'li-w-ati-il inniinl» nii-k» an- iliiirili', uablini. pynixi-iiili

pt-riiliititi', uml »yi'niti'. Tln'si' nii'k» liavi' ail lu-i'il fully ili'»i'rilii-il.' Tln-i'

ilistriliutiiin i» Un- principal tliinn nf ini|Kirtanri- in Ihi» ilis(-ii»«iiili. Tl,

ili-cp-scaK'il loc'k» are naturally mit vi-ry wiili-ly ilistrilnit.-il un tli

Hiiil an- fiiunil usuu'iy mit in tin- i-aîlon» iif llii' ri'ntral ran«i'». Tlii'y

partii'ularly aliundant in niirtlii-rn I.uzon, tlinnmliout tlio Central rnnlilli

l.li.i-k-

11-1 ll:iil

Ci-iiIrHl

,,(ll,.-M

ml llii-ir

I- -rir

n.lllii- -liai.-

surfai-i

1 Th™!.- vapioun ïolcano-B linvi- Ihi'H laki-n ap in olhi-r arlii-li-« m miin- or Ii'h» d.-li.

Tlu- i-i-nlrc» ot voli-anii- aclivity Bt Ihi' prenrat limo are Tlial volcano in Balanm» |iroviii, -

,

Ml MnyiminAlbayprovinri'. I.ujon; Ml. Canlaiin in Ni-«ro»; and Ihe l.lui.d of ComiBi. 11

iu«l nonh ot MiMmi», Miiidanno. AU of llir«o voli-ano.» liavi- I»-™ in .-raplion «11I..1

Ihi- lasl li-n yi-ara, and to Itii-m c»n bc alIrllillliHi niany uf ihi- nimor «li'lllii- dwlurtian.-i

10 whii-h ttii' arrtii|K-lago haa tiwn mibjpi-n-d.

2 lumsiw, J. P., Pliil. Joum. Si-i„ .><.-c. A. (IIIIO), Vol. \ , p. lo.'i.
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|„>s „p,.ur,.nllv l.....n a Bnuluul ,.,..1 fvMv uplift >,f .1..- strata. In 1
ayulms

l„.ni,.»ulu tlu- xtrata Imv.' I n s., iiiti'.iscly «•omi.ri'ss.'d tliat s(ln»ts liaM'

r,.«ult,d 'l-bwc- .-«hisls hav, licci. <-oii»i,lcT..,l l,y soi,,., t.. !»• |,n-l,.rt.ary.

Init tl..T,. s,.,.n.» t,> I»' 11" Bi""l ri'.is..u (or iii.t r,.f,Triin; tliviii. in part al lea»t

In tli.. T.Tliary. Tli.- irnlral iKirlinii cf Miiulaïuin i-nnsisis ni «..iilly f.iliUnl

«,.ililiinit«. Th.- iiiajnr axis nf foMiiii! in II»' l'I.ilipi.in.'» is m Wra'ral nnrtli

a,„l snulh; alnnK 11,, .n.tsi.l. an- „t lia- islaïuls il is nnrlliw.-st an,l so,.tl„-ast

anil "11 11»' insiili-, nnrtla-iisl ami s„utli«-,-sl, Imt in i-i-nlral Miil.laiia". .
i tlii-

fclahaln valli-y, tli<- axis nt fi.KliiiK is iiior.- n,-arly (-ast aial >y,-st

(,-) M(-taiii"ri>liii- rocks ".-c-ur in varimis paris "t tlu- islaïuls In tni-

nruvim-o nf Il"i-os Non,- tia-ri- is a n.nsiiU-ral.l.- .li-vi-U.pin.-nt "( si-lnst. ami

|„ Aliilins Caiiiariia-s s,-l.ist an,l Ria-iss an- ,l.-v,-l"pi-.l in vimsiiU-ralil.- aiiuiimls

uloiiR lia- iK.nli-r of lia- granili- intrusicn n-fi-rn-<l I" ala.v.-. Mhisls liave

l„-,.„ ("unil al "lu- localily in tlu- < V-ntral ,-"nlill.-ra "f ( -lui. al varums piunts

in Palawan. in ZanilaianBa iH-iiinsula in lia- pniviiu-i- "f Hnkuliu.n. Miiulanan,

un SurlRU" p,-liiiisiila jnsi i-ast "f lia- (luit "f Dava", at "lu- p"iiil "n 1 ayalias

|H-ninsnla. ami "i. Caranican pciiinsnla in «aillu-asU-rn l.uzon.

,f, H, ni allnviuni c-ari-i,-cl fn.iii tlu- imuliilains ami ,l.-p"sllc-il iil«'n

,-"ral s|u-lv,-s fnrms iiu.n- .,r K-ss n.astal plain anuiml ail "I llu- islamls.

M"st "f tlu-si- plains an- lu-KliRiliU-, lait snim- "f tlu- iiiti-rinnnlaiu- plains an-

;-,-rv impnrtanl. Tlu- luirlla-rn ll.n-,-t"Urll,s "f tlu- n-ntral plan, "f l.nzmi

is larKi-h alluvial. Tlu- .\ll.ay plaù. is larw-ly alluvial as is lia- .-as,- m tla-

Bn-at vall,-vs "f Ha- raRayan. .VRiisan ami ("laliat" riv,-rs. lia- ,-,-iitra

plain ,.f l'aiiay als" sla.ws a v,-ry ,-"iisi,l,.ral,l,- a,-,-iiiiiillati,,i, "f ,l,-tr,lal

'"''

'"niniul Manila «.- hav,-. in a,l,liti"ii. a «n-al an-a ,.f i,yr,„-lasti,- mat.-rial

wlii.-li is ,-ill thnaiBl. I.y l'asiK riv.-r. Tliis is kiuiwa tn„n w,-ll IcRs aial

river s,-.-ti.>iis t" la- ut 1,-asl IIK) iii.-lr.-s thi.-k.

TYl'KS "F SKISMl,' lHST,ItH.\N,K.s.

M.„l,-rn s.-isni"l"By. in n-i,-,-lin« ,-v.-ry ag,-nl ami fur,-,- ,-xt,-nial t" ",ir

plam-l as .-a„s,-s "f ,-artl,.„.ak,-s. n-,lu,-,-s th.- .-lass.-s .,f sl„.,-ks I" tia- f"ll,.«mS

thr,.,- Ivp,-s: v"l,-ani,-. t.-,-t"iii,-. aiwl na-kfall.

Manv .-xaiiipl,-s ,,f llu-s,- tlin-.- Iyi..-s an- 1" la- ("Uiul in Ha- s..isni,.l,,Kaal

n-,-,.nls "f tlu- Philippim- \V,-alla-r Hiin-au. ami a f.-w i.f llu- ninn- i-hara,-t,-r-

islic- will hrii-lly la- iii,-nli"iu-<l.
. .- .

,

T,> llu- n:trnnic (i/|)f la-lime ail Hais,- ,-arlli,,,iaki-» Ihat an- intinialily

,-",„„.,-t.,l «ith vi.h-ani,- ,-rupti..ns ,aiis,-,l I.y ,-xplosi,,ns nr sn.l,l..n .uitluirsts

"f s|,-an. Th,-s,. v"l.-aiii,- ,.arlhc,„ak,-s. ,-"ntrary t.) popnlar la-lu-f ami t.. Ilu-

i,U:as |„-n,-rallv l«-l,l hir niany .-.-ntiTi.-s l>y s<-i.-ntists. an- In i-Lality "f lait

sliRht inip"rtam-,- ami ",-,-ur ..nly in .-.-rtain roslri,-t,-.l ,listri,-ts

rlu- n-,-,-nt .-rui.ti.m "f Taal v,,l,-ano, .lamiary 2711, I" l.,-l.ruary Hlh.

lllll pn.,lm-e,l a v,-ry typi<-al «-rh-s "f llu-s,- .arthquak.-s. On Hu- nlght ,.1

Januarv 27tl,, ».-v.-r.- .-arthquak,-» omirr..<l ,m Umm ami m a.lja.-.-nt n-Ruins,

»hil,. at Ihe satiie time or v.-ry shortly afterwani» it waa n"ti<-.-,l tliat tlie pr.ii-
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TABLE I.—KARTIUJIAKRS RKUISTKRKD AT MAMLA.

Date.

Frbrunry 10.

Ffbruiiry 17-

Frbniarj' 18.

Fi'bruiiry 19.

February 20.

Ffbruftry 21.

Fcbruftrv 22.

Fcbrunrv 23-28.

Marrh 1-3.

Marc-h 4.

Marrh n-7.

March 8.

Marrh 9.

Marrh 10.

Marrh n-13.
Marrh 14-17.

Marrh 18-19.

Maroh 20-31.

April 1-29.

Earthqi'akes.

Twofilight riirl h()uak(>r).

Froqucnt nhocIcH diirinft day and iii^tht.

Froqufnt nhockH dtiritiK day and ninht.

Fn'ftiK'nt xhoc-k» durinH day and nifcht.

Fn'fiiu'nt tthock» durinR day and niiihl.

Fréquent tthock» durintt day and nifiht.

Fn'qtirnt i4h<H-k)« durinfc day and nixht.

Fn<()U(>nt HhiM-kH durinK day and nifcht

.

Froqucnt shot-ks durinii day and ni(thr.

Fn'qtirnt nliiH-kf durinfc day and nifiht.

Ii«'«H frpqurnt, not mon- than 10 \mt day,

I>ps» froqupnt, not more than 10 p-r day.

1.4'i'M frpqupnt, mit mon- than 10 jx-r (hiy.

lA^nn rroquent, not inorr than 10 imt day.

I>fsrt fréquent, not more than 10 per day.

I^HH fréquent, 4 or .') iM>r rlay.

More fréquent and violent than diirintc jip,'-

cedinK davfl.

I>ess fréquent, not exeeedinR ti i>er day.

Fréquent durinK the entire month; nuniUr
never leas than 6 to 10 \h>t day.

.\t 7 a.m., with a t^-irifie détonation and eniit-

ting a cloud of vapor, roekw, and ashef, a

voleano burst on the north-northeastern

end of the ixland, only a few metn>s from the

shore. .\fter thi» explosion, Komii.iiid lava

nonlinued to rise quietly for about threc

years, buildinR iip a eone approximately 440

met res liigh. The a^hes of t he firwt exi)lo8ioii

were earried to distaneex of 200 kilomètres.

Within a radiUM of 2 to 3 kilomètres from the

new erater the destruction was eomplete.

The earthqiiake eeaHed almost completely a
few day» after the eniptîon. There was no
town nparer to the voIcano, and in the only

one destroyed by it the peuple had desened
their homew long before, some havinfc left for

other i.Hlandw as early as the end of February.

One ofintensity VIII.

One of intenaity VII.

One of intensity IX.
Oneof intensity VIII.

One of intens'ity VI.

Two of intensity VI.

Two of intennity VI.

Tilt" tectiinic type of cartliquakt's is cauwd hy sudden relief of strain^

due to eontraetitms and foldings in the crust of the earth; when theso pas^

tlie liinit of i'<niiHhriuni and the nio<hihis of chistirily of the crust they givi

rise to reiits and fractures and other suthlen movenients of more or les,-* sevcr

ity. (h'pendinft on tlie degree of the aecunndutc<i stress. Tliis type comprise

the greater nuiiil>er of eartluiuakes felt in ail parts of the world and in |)ai'

ticiilar ail those "f «nater intensity and extent. To it belotiR practicall;

ail the (çreat Philjiipiiie earthtiuakes enunierated by Fr. SAnKHHA Maso.

wliieh oceurrrd in eastern Mindanao, in the valley of the ARtisan. and on tl:

1 Cnlalogiif nj nnliiil •m-i 'h'slniiiir*' mrthqimkm in ibf l'hUiiiinii

liur, (1910).

; Bull. P. I. Weatli.

-

m^ -i
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Pai-ific rcast, ri'uioii, «liifl, ,„,„,,,,. ,„ i,,. ,.J i , ,

ixirtam-c. "" "''""i'' cartli,|uak.,

The wA/„« („,„.,,, „!,„,., ,,,1

-.1 l„.

l'.-ir focu, or s,.at „f .iriKi„„,;':|'i,;,
,'''','', ,"""" "'""'' ''''">' l'aviiiR

r.-k i„ ,.„v„ „,„| un,i,.rKr
,,;,*;''''•''',''" '""""" "l""" ''.v "i'' 'ail of

"f »up,Tfi,.i„l r,„.k-„„.s,!! .lii I r ,
'" ''"""" '"

>• "" -'"l"«
''"",''''' ''^""P" '""•"nHvp,M,f.lJkVflT,'i,r'''''',

'''"'"'"•'• """'"•""'
"' •!" l'Wlip .•». but .arti;,uak,.s

,''''''"'''''''' "«i™»
•iiffin,!, ,„ r,.,.„„,i.., „„ a..,.,, , ,f , ,

,|'^':„ f'"'

"^ "7 ""™ -,r™,ely
an<l tl„. larR,. ,.«„,„ „f ,„, „„„,,. ""' "'" ^'''^ »'"'»"«
i" 'vhi.h ,,„., ,„.,.„, „, „.„; urt :: ,::r;^-;;"-;"'

'-.;«..•: .11».^,.,»

"f tiiat y,,,r thcr,. «as a ro.it nuou ri ,
'"" '"'""""'" '" "''"l-'-

mt..„»i,y a„,l fr<.„„..„,v „, ," ,: "r."'.''""''''"''!'-'
" axi,„u„,

"f this s„is„,i,. p„ri,„,, „„.„;,„;": '" ","'"'"•'• '" «'' - i'i-

tl..-y .«.urr.,1. P|,ra»,,s »„,!, a» '.,

'""'" ""!"'' «"1, ,!„. ,i„„, at whir),

»h(,l,- ,lav," "th.. wh„l,. nï^ ,
'•""tn.,n,„.s," •„,„„,. ,„„„... .

,

""" ""-.a :am;;;!:a:;*jr:,t,::r'' " ""• "^'- "- '"'"'•=•""«

AntLLA, whii (.xamimcl tho cffri-ts „f ii,..f^nd .ha, „,„ ,„,,>,„s,.is,„i,. ar,.a w ' ,: . td^
"""'""""'" '" ""' «''"

™<"l»"l'tiK.„™„„fBa,„l,a„K.
Tl,

iiKl tliiit itN

' grcat nmjority of thc

'iitn-

• hr)fks

c'oin-

nerc

.Miuli .,f ih,.

tho Bcrtc. li ri.icr(,<(.isni,)K,„,.,. ,.. ,

""""' "' 'hi- h.iurly uliscrvutions of

<-xa„,i,„.,l „,ai„ a,ul „,. ,,av,. „n 1» „ I
', r ,"''*"'""'"-^ """' "

<'oul,i coinoi,!,. with the X„,.va \i„,,v., ,~, l i ;'
'""""""' "-liich

r..«|»mcling ,o ,}„ larg.r .hot n ,

'" " 'l""l^'»' <"I"T than ,l,os,. ,.„r.

'I'a.l..ful o„,.s. Tl„.
, ; ,,ri .0 o -

'"'
:

"" "'"' """" •" <""' ""''

M, kilo„„.,r,.s fn,„, Maniia.
" "'""' '"' ""'"'"- " '''"l"'» "'

Abei.la cmi-hali,! from thrs,. fa,-tm|,.,, ,|,„ ,,.„ r ,

'iuak,.s mus, l„. vity sun,.rfi,.ial „n,l
"' '"*'" "' ""' ''"•"'-

wjs fully viTifiid.

ti'Monic and hcncc ,1

><u<.h ('arth<|uaki's coujcl

Kri'a,iT oni.s hai>p,.nini

« author a,,rihuti'(i th

m in ,li(' fu,u
110, in aiiy way !>,. c.|uss«l

i"K tha, ,iH- sulitcrranran for.Ts wli

ii'in to voiranic influcnres

lu M olrano iniglh, piissil.lv 1,.

liili lit that ,iincliaii

i'MhiiIpi! I.jivani ,1

suggi.s,.

Kivcn ercatcr ac,ivi,v

nonhwt'st ami
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aftiTtnl tlic lirovinn. iif Ni'UVii Vizi'avii. sorm- 4(K) kiluiiu'trc» friiiii Muyim.

AfliT tlii' l'xuniinutiim of Ahklla's ri'piirt it si'oms l'viileiil tliat llii' curth-

(luaki's cif Xu.'vu Vizi'uya liclniis to tlic rorktull type; uiul tliia n|)iiiic)n is

stn>iiKll"'i"'il l>y 11 i-onsiiliTutiiiii cif llii- tiipiwrapliy i>f thi' provimi-. ïlii'

wliiilc pr(ivilii-c is 1111 l'IcvutiMl iiHiiiiitainiiM.i ri'Rion of tliv llttturi' iif u |iliili'uu,

scpanilcil frniii tlii' pluin» "f l.iizim I" tlie smltli l>y a lin.' uf Mrp vliBs wliili'

on tlii' wi'st it is :ioun.li'.t l.y a MTii'» ot pi'ak» wliiw pn-cipilou» wi'stiTii

sliilKs riso aliniiitly froiii tlio lU'vp i-aiioii of Agno riviT.

Besicles tlie i-arlluiuakcs of Xueva Vizciiya, iimiiy of tlioM.' thut taki>

plaii. in Mountain lirovinii', wliii-li l'oiiipriscs thc lormiT districts of

HcnBUi't, ,.,.ntoi- anil Lcpauto. possilily arc of tlic sanii' iliaractiT. In many

parts of tliis région, imrticnlarly in tlic western part wliere eoraliferous

lilnestonc prédominâtes, récent fractures ami subsidences are met at every

stcp. The sanie inislit lie said of otiier parts of tlic areliipelago liaving a

similar gcological structure.

nisTimiirloN of sEisMif distiubancbs.

In tlie l'liili]ipimv as iu ail otluT seismic régions of tlie glolie. most eartli-

([Uakes originate along deterniined Unes «liicli cimstitute s])ecial features of

the lopograpliy of tlie arclii]iclago.

If \ve add to the Ciiliilmjilr "/ ri.Jrnf ami ./(.«(rurdVf ™r(/ii/miAr.< i« ('"'

mlililiinn tr,m-l!XI9. cited aliove the earth(|uakcs whicli liave occurrcd

sini'e tlnit timc. the dist-iliution of tectonic cpicentrcs' is as giveii on the

niap (Plate 1).

The région whifli lias sulTcreil most front violent irthqiiake» ihiring the

past .')0 years is witliout diinlit eastcrii Mindanao. ami partieularly Agusan

vallcy. \Vc hâve no seismic data conccriiing tliis région iirevious to 18811.

diml.tless owing to the nn.lcveloped state of that part of the archipelago ami

to the c-onseiiuent laek of communication witli the outside wculd. The

great dcep-sca trough whicli exists along the cast coast of this jiart of the

islami imiicatcs thaï many cartlii|nakes must liave iiceurred therc snie.. it

Hrst lii'gan tu forni. The same may lie said of the coasts of the island of

Samar «llich aiso are c-x|losed to the inHuenc-e ot the same •decp." and henee

arc a.s unstalile as tlic eastcrii eoast of Mindanao. Tlie prineilial epicentre

of Samar is ncar thi' northcast euast.

In the island of Mindanao tliere cxist the follmving siismic réglons:

the (luif of Davao aiid thi- districts of Cotahato hetwccu Apo volcauo and

Illana bay. the eoast along Illana liay and the district of Lanau, aiul tlii'

extrême western part of tlie island uear Zamlioanga. The island ol

Basilan ami the archipelago of .lolo are al»o in a région of great seis-

micity. although the epi itres seeni to lie in the ncighiiouring seas. Tlie

district of Dapitan in tlie northwest is affected by a submarinc epiivntrc

^ituated bctween napitan and southeru Negros. AU the central part ol

i U8«i ia the brùad sensé aa the région where importan-IThe Word "epicentre

earthquakes origiuatc.
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imiir iirinin, wliilr lliiw in tlii'siintli un' ilili' tiM|iii-i'litri'» wliiisc iriHili-rii-i'

sfH'iiiH ti) !" (U'cn'jvsiiin.

l[i tln' rxtrcnic luirth ut tlii' unliiiH'laiiii luul oulsiili^ llii' liniils of I,uzuii

tliiTi' an- ut IrasI twi) (pii'i'iitri'» dose tu iniTi.liuii r.'2° i-ii«t. c)m> »tri'ti-hil\(!

trcim tlic volcunic islaïul ot Cuminviin tu thi' nurllu'U>'t nmst uf l.iizuii uiul tliu

utlicr nut far fruin llu- Butaiifs i^laïuis.

In I.il/Jin. tlicrcfuri', nu pruviiuc i» friT frum tlic efforts uf i'artl'.i|Uakcs.

fur ulthulliili it i» tiui' timt in suinc uf tt»-in. sui'li a» Tarluc. Iniun, l»al)i'la,

Caviti' lUiil Panipanna. nu ciiici'ntri- wcnis tu cxist. yi't tiii'v are alïfctiul l>y

tlif inuvcini'nts wliii'li uri«inati' in otliiT pruvinci's.

Sei>iimlec(mlc (//.(«.- Plate 1 eiv.'s tln' lucaliun uf tlu' |iriroii.al seisniic

area» lcili|iw.«) uf tin- islands, (the star- inilii-utinu thc ]irin(ipal l'piirntre»

in thèse areasl and tlie lieniTal direction uf eertain |)rini-i|ml niuuntain

elmins.

Kac-li KBure ineludes une ur mure epieentres and sliuws tlie «eneral

sliape and l'Slent uf thi- inei/useisruie areas eurre»i>undinB t.i tlie ureatest

eartlKiinilies wliicli hâve ueeurreil witliin the re«iun limited l>.v thc' saine.

The figures li. T). 7. H. il. III and 23 hear a heavy line tu indieate thaï thc>

earthquakes ur:sinatin([ near tlie saine ])luee hâve lii'en tou miineruiis tu lie

«lierilied. Twenty-five différent areas are recurded and uf thèse five (12.

13, l.i, 17 and IS un the inap) are iiiiduiilitedly due in larKe part tu ruckfall

and vulcanie ai'tivity. the utiier 211. in uvir uiiiniun. lieiiiB due tu teetunie

causes. This is prulialily quite cuiitrary tu the neneral lielicf rc«ardin|{

earthiiiiakes in the Philippines. Tlie teetunie ari'as arc I tu 11. U. Ili. and

1» tu 2fi. The (imi.i e/ !,mi(f.i( «cixiiilcIlHm 2. S. J, imd 21
.
trhir, at the iirr^nl

lime there /« ne hmni mlcanic acliiilij nnil irherr ,mMihj Iherr hm liettt mfie

rince the eml «/ the Tertiiir\j iieriiiil.

KollowiiiK the inethuds uf utlier students uf seisinuluiry we hâve cull-

nected thc variuus epieentres sliuvvn un the niap liy lines and hâve alsi. addeil

a few mure uf the latter wliere nu epieentres are indieated. There is a rc-

inarkalile cuincidenre hetwecn thc lincs and thc princi])al lincaincnls in thc

Philipjiines. Tliese vuriuns lincs are denuleil A-.\. H-H. etc.. un PI te 1

so that they can lie casily referred tu.

Linc AA. which is drawn tliruugli iiiany epii'cntres. passes thruugh the

northwest curncr uf the pruvincc of Ilucus Nurte, fulluws approxiinatcly the

cuast west uf the citv uf Vigan. and tlien ciits acruss thc nurthwcst purtiun

uf Pansasinan peninsnla. It is iini>ossil,le dcHnitcly tu state «liether tliis

line !v.ark» a fault linc which lies alung th ast or is due to a cuntaet lietween

the récent sédiments and thc ulder rucks. which hère lie cluse tu thc cuast.

Iint Hc are uf the oijiniun troni gculugical studics in the pruvincc uf llueus

Nurtc that it i.s thc latter condition.

There i» a very sniall develoimient of euastal plain in this regiun and aisu

of rocks of doubt'ful. ixissilily .lurassie âge against wliich thèse very récent

seilinients aliut. There is also a considérable developinent of raised beache-

aiiil raised curai rwfs alung this c<iast, nittking it plain that elevatiun lias
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2 .MMujcript n.p„rt.
""«•'» (1911), loi. VI p. 331.
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it MUm, Ihf r,,.1,Tl .^^t ..f l."/..m an.l |m-»w t.. MilulMn, «.. lhruu«h thc

vulciiui- nuiim of T.IV..I.U. provilin.. Karthir M»\^ it p..»-.'» fu.rly <-k<»e t(>

T,il.l,i, islul.,1. «liirhi. ..ri.nt.-.l in llii» .linrtion. Hhw le iIm- «,•»! r,.a.t

„f l'a,mv. ..„li„« hnully l».twr..,. llasilan a.,,1 Juin. Tl,,. «.n.Tul l„|,..Krapl,u-

t,.alur. » MWM that tin. i, a v.ry .-harurt. ristir t,-,t,.nir or .InMlnrai l.nr,

tlmngl. iIcKail. K,...l.*i.'al r,Tn,n.aiK,ainT, arf «anti.-;- to cunlnn, snrl. an

hvpotlicMis. .

l.inr V.E pa-M» tl.ruuKli inany ipirrlitr.». H lit'» )n>.t «Tst o( tia- rpl-

,.,,,tr,- n,-ar Hav,.„.l..n,B. Nn.v.i Viï.aya, and p.i»c« ll.r..n|.h «.„>. M..ar tl,.'

vast ,-na.t .if I.n/..n an.l l.ana.n l.ay an.l at th.. »..ntl„.a.t .-..nuT .,1 !.. yt.. a.,.l

,.„nn.,'ls «itl, tla> ,pi,rntr..s l...a.,.l an.un.l tl... n..rtl„Tn p..nn ..1 r-nriRa..

p,.nins„:a. ïl,i» lin.. .-...,1.,™,, t„ ,l„. ( .ntral ...r.lill.Ta .,f ..yt.' t„ 11,.' .-..as

mniî.. ..t MasI.at.. an.l tl... sy,..-lilu,l mark,.! I.v liauay Bulf. I...1 «• "". n.n

...Ttain tl.al it ...nr..r,ns t.. any parti.-nlar lituan,,...! in l.../..n f..r It p.i.s,.»

llinaïKl, .....nitrv al...nt whi.l, ll...r.. is littl.- x....l.W..al inlonnalam. lli.T..

an- ,.l!,s..ly Inl.l.'.l s,.,lina.nts wla.s,. strik,. is X.W.-S.K. in tl... ,.ast..rn p..rt,.,n

„f Ma«l,al.-. ..n.l Ai.am^' la.s yisil,.! tl,,- islan.l ..f I...yt.. an.l n,app...l tb,.

<.„r.lill.Ta, sl...«inK it< axis t., la' appr..xinmt..|y al.inu tl.is Inu..

I.im. Illl, «l,i.l. I,a> I....... vM,;\ ri... Maal VoUa.... lin.', sf.rts fr..n.

th.. m,rtl,iv,.st,.rn part ..f Min.L.n. a.t.l in a n..arly ra.rtla-ast .hr..,'!,.... ,t.,ss..h

Taul y,.l..an„. th.. «..st.rn p..rti.,n ,.( I.««nna .1.. Hay. ..xt,....hnB m,, th.-

I.:ast,.rn ....«1111,.™ .ast ,.( Mani' ,, an.l tl.,.,,.-.. rnns f.war.l lial,.r a.t.l ( a.,-

enran l.ays. Tl... s,mtl„.rn p.,rti.a> ..f tl.is i.„p..rtant l.n,. fr.„n Mtn.U.r..

"trait t.. I.apn,a ,1.. liay l.as 1,...,. a......rat,.ly i,l..ntili...l.= »ln . tl... pr,.l.-

alàlitv ..f it» ,..,ntinnati..n a,.r„ss tl„. Kasp.rn .•.,r.li!l..ra t..war.l tl... 1 a,..h.-

ha, 1,;.,.„ .l,.,n„nstrat,..| l,y Saukkka M,s6.< This lin,. pa„..H thnat^l, „
,.pi,.,.„tr,. .,r Manila, l,„.at,..l in tl„. Kast,.rn ,.,.r,lill,.ra. ,.a>t an,l ,.ast-n.,rth-

'"''

!'I,',."FF"isl,..at,.,lal.,nKth.. ..pi..|.ntr,.s iv,..t „f th.. Zan,l,al..s ....ast an.l

anoth,.r l,>,.at,.,l jnst n..rtl, .,f Min.U.r.,. It int..rs....ts «.vcral ,,f th.. Inu.s

alr..a,iv n.,.nti.,n,..l n,.ar Cap,. Santiag,, in s.,uth,.rn I.n7,on. It , .«.» not

tnll.,w' any w,.|l n.ark,.,l rift. la.t f.>ll.i«« appr.Kiinat.-ly th.. trcn.l i.f th,

Bataan ...>ast .if l.nz.m.
,

I.in.. V.V, 1 ..Rins lu.rth ..f MimU.r,,. pass,.s aU.ng th.. «.»t..rn .-..ast .,t

Cavit,. f..ll..ws th.. w..st,.rn li„r,l,.r <if th.. .....tral plaili, aoross 1 angasinan

pr.,vin<.,., an,l th,.n..,. al..n« th.. axis „t 11,,, castal rang..» .,f l nn". pr„v,tj..,..

A ,r,spla..,..n..nt along this lit... w.,nl.l a...-.,,..,! f..r th.. ..arth,,uak<.s .l..,..rihe,l

i„ C-l'arts Vl X. XIII. XV. XVI. XIX. XXIII» «itl, tht.r ..p,..,.ntr<.8 ap-

par,.ntlv aroun.l ,.r in th.. n„rth,.rn par, .,f Manila bay. I, is a ..ontact hn,-

iphil.J...,r.S,.i..*,., Ad'JOtl). \ol. IV.P..U9.

2 Fr. Sadehha y Ma»6. Bail. H. 1. WMh^r Bar^(191l), \"^>V.

IW. E. PH.m ne ,r,.,,tw. ,./ Taal Volcano: Ph.l. Jour. S.-,., hco. A (1909), Vol,

VI, ]>. 2K1.
, „

1 Bull. P. I. \\>all,<.r Bar. (inil), Vol. II.

s la SfUiti'^oci'i tn Filipinm.



1.H»,.,.,, ,„„|,,i„. „,„1 ,1 ,vi,„„ ,„ „„. ,,,„n,l |,|„i,, ,„„| |,,„,„„„ .,.

».iluiH„.„ri,, „ml i„„,.„„.. r,„.k, i„ |„i„„ |,r„vi,„T

7 .7I'-"-" '" .1- ».-. I .1.. i„,H. r,,,.!., , „l on ,l„. ,L, I'"" '"'"' """ 'I '" ,ak,., whiH, l,„v,. „ ,.M„.ri,. ,1 „„ ,K,. ;.„
'

îr
"'"" '»' ;',''"""> ' " ' •' n!:::':^;i;:;^ r:lu- ,„„l„M,„l„m „f tin» li,„. ,U„, ,„i„|„ „,„|„i„ „,„ ,„,,„, „, ,1 .^

'

01 l'uriay. <".im

Ki.„. Il ,„., .hrough ,|„. |,,„,i,„„ „,,i,,,„,„ ,„„, ,1,^,.,, „„,_,^^ ^^,, .^1^ |.

"M „ ,.. I, „i«„ f„ii„„., „p,,n,x„„„t,.|.v ll„. I„„„ ,„u ,.f tl„. i«l,u„l „f ( Vl,u
»."! nf /a,Ml.,.,u«„ |„.,unsul„, l,„t il is ,lm«„ t„ ,l„- «rst „f ,|„. „,i. „,

y'
'"""",' I","'"-"'" '"7" ""hcuak,. „n. l„.|i,.v,,i , .v,.,;n„in;, irronMh»|,lan.|ii«,ls ,,!,,,,« ,1,,. „,,! ,.,,,,»! ,,f ,l,i, |,,,,i,,,,,la.

I.m.- 1,1. |)a.»,.s ll,r,a,|!li an cpinnlr,- al tlir soullari, nulrK ol ll„. i.|.i„,l

;;'
-"'""^"'^""«l. anulluT ,u.ar tl „,1 „f „,,. s,„„la.as„.n, ,,„,„„ „f |.„;

'

.rou.l, I.,. ,slan,l „f Can.iBui,, „!„.,. .laTo is an a,.,iv,. vcin.n,, an , 1fcllcws ,l„. ,r,.n,l „f Misa.nis l.ay in Min.lanan an,l linallv ,,„,„, H,»,. , ,

;""•'""' ;,""""'.' '" ""• I < ':> l»-t>u.„ <-„'al,„,n an,l Za,'
'

l..an«a h..rn,al,„n» at tl„. !„«„ .n.l „f S.nna,- a,al l.v,,. ar,. I„„ li„ •

nuirks smnn s„rt „f a rift in ll„. fnrnialinn,.
' '

'

l.in,. .\1M passes tlirnus;!, „,u„y ,.pi,,,„,n.s i„ „„. i,|„,„| „, Mi,,,,,,,

«•st ot oilnk ,|a.„ f„||„„s v,.ry c-lusHy ,li,. ,r,.n,l „f ( „tal,at„ river 1„ „„.
p....t «i„.r,. ,l„. nvor turn, „orthwar,l, an,l tl„.n,v tl,r,a,«l, an ,,,i,.,.n,r,.
.. II,., s,,, ™s, „f ,1„, „„„„„.ast,.ni pnint „f Min.lanau. Tl„. aKnrn en, I,,.-
w....n ,1„, l,n.. a„.l „„. I„„,.r .,,urs,. „f . n.ala,,,, riv„, „-|,i,.„ is pn aIK , vtlian a conicKlenn., i» to lie nntcil.

l.ini. NX ,.,„ni|.,-ts inip<,rtanl i.piiTntrc.s in Camarines, Xucva \i„- va^a„,ar. L,.yt,. an,l ,h. „„r,h,.as, .-nas, of Min,lan„„. 1, pas»,, ,l,r,„«l, ,Ih'.narrow stra.t „f San .luani,-,, separatin^ SanaT fro.n I.,.-,,.. „n,l al,a', .la-
«narn,,.s val ,.y n„r,l,w,,t«„r,l, s.rikinR ,1k. ,.a,„.r„ ,.„as, „f |.,„„n s^,„,l,nf a»,g„ran l,ay. In ,1,.. Alhay vall.y i, f„llo„s .h,. ,.„„,a,., lin,. „f th..nnr,h,.rn vol,.ann. ,.|n»„.r al„n„ „hi,.h ,l„. ,n„s, vi„l,.n, ,.ar.l„,nak,.s „f ,1„.

r'"T;î
'""'," •",""«"'»";. -"""l.v -in» ,„ ,liff,.,.,.n,ial m„v,.n„.nt

M»,.,.„ Ih,. »|.,l,n,,.n,arH.s an,l ,l„. v„l,.ani,. ar,.a „r p„s»il,Iv i„ ,1„. »,.,li„„,„.

rorkfIiMy''r
'" '''''"""" '"" "''" ''P'' '" '» <<'nsi,k.r,.,l as„f ,|,„

and nnrth ^anwr ..p^ontr..». Thi, lin. nearly ,.„in,. «i,h ,ho ,.„„,tt.CetUTcn thc st.i,nHntarû.» ami extruBivc, w,t of Sorsngon; eastwanl it
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(olliiw» thr tull» nli.1 ,i|Kl.ini.T,.lr» c,( thr limliiml .M.ii.liiw fn.in S„r...«ni,

lu Ciilhiit. In thr SI. HiTimnlinn «Irait» iiiul in Ihi- iiurtli ot Suliuir il miirlv

n.iiforni» II. un inclvnt.ilinn "f II"'
' l'Inlippilii' IMililli" iiloim «lii.li iir.'

luiut.il scmii' i-iiicTiitri-. nlïiTliiin fiiluniluniH .. Alluiy iiinl iiDrtli.Tn Siiiiiiir.

l.ini- (lt> iH'itin» il""i' t.. Il ])i.iiilri. ut \n' «.mlhvrn |H.int i.f Suiiiar.

npiiliinir,Miiitlit..llii-i»l.in.luf l)inu((ut tliruimli llir riii.rntrr al tluMinrlIiini

liiiint "f SuriBUci iMnin-iila. tlirn upi.roxiiiml.iy ...iilomiiim I" lia' Malntiin

riuiw il liu««-» tliriiunli tlic i.pi.antrv mur Mt. ,\|h., uiicI tinullv llinamli lia-

inlunil of SannmuMi. \Vr do nul kn.ra lia. cmilKWtiiui i.f lia' r.«k« ..f lia.

ccMlnil part ..f lia' isluial ol Diiuwul. luit cul Siirinu.. luiiin-nlu iT>>l!iMin.-

«hi»l» Huiikcil liv •rirliarv aiul llrn-iit M'.hnu-nt» iiuvr I li ncil.d, lu lia'

Mcishl«uirlaK.ii ..I l.uk.' Muillil lia- na-k» arc voli-uiuc, ullluamli jil»! lu lia-

uist "( tlii» l"«ly "( wulir il» u lii'lt lit nu'tiuniirpliir». In tlif Malulaii ruimr

lia- riK-ks arv Itiiurly rxtnisivi-* uf iiion- or li-s» n-riail iliilf.

I.ilir l'H pa^MS tlir.aiKh tlin-c rpiia-ntrv» uial ulunu viTy ini|»irtunl -ma-

tural iiiic» in \\w urrlii|a'luil.i. Hrniniiinx al thr lu.rtli. il p - I l'U

Cuntalaluuni» uial l.iuuii isluial», llinuiitli liutaii islaïal uii.l -luitli ilinuiisii

un .•lùiTUlrr liicutcl lu'ur lia' muiII cru riul of l-i'yf. Kroin lare il ivlnai-

throiigh uiu.tlar rpiiTUlro in Huliian l.uy. tla'iin- fcillow» i-lo».'ly lia' »trn. liiral

Uni' of lia' Ann-uu valliA in Milalanuo uial Hiiully l'iiaTi!.'» Inuii Miialuuao

rifur thc Imiii of Muli. Vrry litllr is known uIkuiI I\u- Kiolony of lia- puri-

of llic arrliiiM-luuo truviT»v.l l.y llii» lini'. In lia' i,-laial of Mulun lia- rorks

an- lurwlv srilinuiilury lait thcir striki-s ilo lait iciiaiclc' ut ull «itli tlii» lilu'.

riic Àililsun valloy in Milalanuo is vory ricurly u slnictiiri'' !liy. Wliat

lia' nmilition of lia' roi-k» i«, with ili'îitli. wi- i o noi know tlu' alluvial

lilliiiK in tliv Amisun trounli roim'uls i.MTytliinx. Tlii- 1' i» onc ol tli-

ino»t iniiB.rlulil in tlu' uri-lnHu|{o, uiul lia» lu'cn .liwi.ioil in prcvaui»

artic-li'»,' In lla> tirst of tla'sr Fr. Sadkkih Maso «ly»;

••
\Vc- nlll tlii." liiii' tlir linr of tlii' Axusun liiviT Vulli'y l>i-c'aii<i' llir ,,,.i(o.n

of il ii-hich Vm ivilhiii Ihr miil mUiij /ai» (xfii ('" »f«' "/ ""' !/""'• •' """i'"i- "/

rhhtti t.irlhwinhs u-hirli limr ,H-ciirml iluritiu llir Iml Jiflll »«••"»• Tlio Kr»t

»c-isniir ilistrii-t of iiiiiautuiuv on lliis linr l'iuiiiiriM'» tlu- lur«i- enlf of Duvuo.

rill kiloiia-trrs IcuiB und .ill 1 7(1 kiloiiicti-rs wiiii-. 'Hu' uviTUBi' iloplli of tlu»

l.asiii is KIHl ini'tcr». incrousiii)!. liowcviT, towarils tlic »onllaa»t in siii'li

muiiiMT u» Kl -oeil l.liôll nivlri'» wcst of l'apo San A((U»tili. To llir »i'»t

of lia. (Siilf ri»i ,lii> gisuntii' A|«i Volrano, tlu- Matiltan, unil ai'Vi-rul otIuT

roiii's of !.»» imiairtuiiiT, wliiili contiiiur tlic norlIuTii lioiiialary of lia-

voiranic- zone c-xtcnilinR u» il wi'in» froiii Mt. A|hi u» fur u» lia- CcIcIh'».

Tla. l'xli'lisivc vnllcy iif Agusun liivir run» froiii soutla-ust to nortli. norlli-

W(-»tulnuistpttrulU'rtolh,M'U»trou»tofMiniluimn Thccntir.- Iiottoni

of lia. Asil»an Vullov consists of inuriw wilinu'llt» roiituininiî un almialainr

of récent sliclLs. ( )nly at tlic moutli» of thc water course» wliieli descend frimi

thc inuuntain». boimdinn it c>u»t uml we»t, is fouiid iiruvel contuiiiinj wdl

Morn pcliMe» of andésite and other igncous rock». Evcry geologist «ho lia»

1 Fr. Sapeuha t Maso, Bull. P, I. Wcalher Bur., Au«u«t (1910); July (1911).



vi-ii..l il,i. |,„r. of I.:„,„Tn .Mi,„|u,„.„ „,,.i„.. „„.

''|K>.'li ..r th,. l„nM„ti„„ „f ,|„. „,li„„.,„
,'"-'-"' '" l"n..l .>. II,,.

™:.:ï^
'

''"--'--^"^^-^^li^-t:;;; :;;!!';,,,,..,,,:

l-iii.' i>lH-Kii,, ,i,.„r |.|,„.,.r„„ II,,. ,„„.,,„„ , ,. ,
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lli,- Uu. (ira,,,!,. v»ll,.v. Thi. Iii„.
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'>''""''''- ''•"l" 'H.nl, ,„ „„„l,, ,1„„ |.

•'",'""-•.'^ ..r !„. , : : ,',z:r, :,.;:;:;
'"";; -' ' "

>• '•-

'i-i "t i,.„„,i, «iti, ti„. ,i,.stn„..i, , ,., V, ," "";" '""'^ "">

"« '"r „„rlh „s |.a|i„,, :„ n,,, , ,

"" '"""'"l""- '"'.!- |ir.,.li.,.,.,|

''""" '' «...^ .'i 11:;:';:,::::,;:; "":
' - "''•

"'"ti"T M.,. ,iisi,„.„ i,„t :,i „::
"•'•"""''" m». >. . » ,„„.;,i„„

"I"". n„.„„;;: , . X :^ï;:;-'"^'"'-«- ^'a,,.,.. „„„. ,„i„i,„

-- - <l- 'i-v .,f Manila :, ,^ ^^i ^ ;" '^'^^ -'"1- M"--
"f ll.at ,„„™|,|,. ,.artl„„,.,k,. ,„ r , , i i

'""' "'" """" "'""«"'

:::xr;;:::::--::£?^-^^^^^^

^.'M;:a:.,,„li::;:;^;;::;::r--;;;.- .,
Hi,. (mal iiiii„l„.rwl,i,.|,

,„.,.|,rr,.,| in 1X71 „.,.„. , , .

'i:!!:^^-^^- -" < . ..ni^i: ' u,:z::rr:;:x,;;::-
' F.|<ur,., ref,.r to Fl„„. I, „„rt i„ji,„„, ,h,. ,^,,,.^^



HJN M. . \i«M> \Mi « Il «mi

..( Mlliiluni I khOWll li- Nti"!!!!)!
UlulnU «I iHlninuili iiinl DoIk.I, llml

Biiil Ih. "mtliiM-i •"ni.r.if 1j>Ii-

tMlh,imk....JJnli, IMrMi,„.l,.!\.,v<,«h,:.,l,. IK,I ll.l. lhr..-,>n.

I.,ll. il.'iirlv .if liTloiii,' ..riiiin. Th.' ,l...trii.liv.' «r.» .if II"- Hr-' ."iiili"-. ~

11,.' Cnlrai ...r.lilUr.i ..I l..u..h 1.1..I tliiil ..( Ui.' """"I " l"'»!'"! "I""« '""'

KK ..r. |«t1iiii», tli.' lii..- l'I'.

t;i,tlHiiwti «I liiriitilir JUIIi. /«?^ (71.- '" .l.'-lru.liv.- .ir.'ii L|iri«-

r...,»l,K <\m< imrli.m ..( I.u«..n ii.l)«.™i t.. \«.>-H\ Lui H i« |»'»'"l'l.' H'"' 'l""'

.l,.t,irl'.un,.-. ..riBinul...i fr..i, 1'. T.u.l V.,1.™.. Ir,i,'t.,r,.. N.. .nll.l- .1

Taiil v.il.'uii.i i» r.niril..l (.ii li ' >'i"-

i:„rfh,im,kr- ol .\ml,M -'M l-'-'«.(, Wn/) .IH.I (W../»v /(,/),, /.S,
,
V .M,

In ||... f,.rin.r 11.,. ,l...tm.tiv,. iimi .•..iniiriw- th.. /,,>nil..mrimi |«-n.n-uh., ...i.l

i- .lii.rlv i,.,l.ini.-. iin.l.al.ly .tm- !.. liFl.i.uli.."« ulmw il"' !"" " 1"
""'

,.,..11.1 il..' .I.Mni.'tiv.' iir.i. .•..MipriM» tl..' r.gU.ii .u»! .>( M"nil.. l'.iv. 1-

„ r !..« .I.m«ut.'.l n..rtl, m..l «<..itl. uni p."»i>.:y Lu. «.t». ....."•'i

«ith tl..' lin.' 1)1). Tuai v..l.'uri.. »n» pn.liul.ly n.'l 11"' '".1-.. ..1 llii-

'''''''Iwrt.!i'..illr. ,.l Mmi 1.1 iT. N) unJ ../ J"/» id. '''•"
'
l«. "I- '''";

f.,r,>uT w,., t..lt .,:.T ,n...t .,f ..,utl,«.-.t.T.i I.U/...1,. It |.r.,l.»l.ly ..,„a„.,l. .1

(r„.n Tmil v..l<'i..u, ,.,,.1 |.r.,l.uMy «... .lu.' t „y.m.'..t- l.r..p.«..t.;.l ..l"i«

tl„. lin.' IK; wl.i.l, f..ll..w» 11..' «.-(.n. limil ..f tl..' .."inil pluii. ..1 l-'i'"".

Tl,.. luIKT luuv l.av 1«'..|. ..f y..l.um,' ..rilîin, ..> il..' «I...1.- M.uth.'a-t..rn v..l-

,„„i,. r.i<i..n i.'..,n.,ms. ,1 i., tl,.' .l.'>lra,'tiy.' ..r.'... -r il ".ay Imy.' ha.l |t. ..r,»..,

i„ -.„„.' n„.y.'..i.'nt al...iK th.' lit"' ...arkinn th.' l'hilippu..' '.I.'.'P lX\i'_

K,„lh,,m,h. ../ .la«..''.l M. IKrs (7. !>). ,n,.l ..f
.hihl 14. ''-;''; I ''

Th.' f..r....'r ».'.ni. t., Imy ha.l it> ,'i,i..'i.tral ..r.a lo.al.il i.i'ar M...ula Imy.

u,ul t.. hav.' r,,illt..l fr..n. ,li'.t,.rl.ui,.','s alon(! th.' lit..' (Ki i.ih.iu'.I ... th.'

la-t parauraph. Th.' latl.'fha.l .l..l.'.t....'tivi' an . m imrlh.'aM.Tn Mltalam...

uial SitriB,.,. l..'iiil..ula ai.,1 «u. r"*il'ly '1<|'' '" ""' •^K"""" '"'" '" """''

pr.ilal.lv t.. .li.pla.'i'li.i'tit» aloiig th.' liiii' EK.

HnrOniuoki. ../ .h^'<, lj,lh '.a,/ 2oil,. ISSO u,. U. S, 11,).- 1 h.' .l.'str.t.'liv.'

ari'a sh.ivu, .... tins clmrt il..ii.'.'it.'»' that th.' .li.t.nimn.'.'» ..r.j(.i.al.'.l s.ma^-

,vh.'r.' i.i th.- l'Jist.Ti. .'.,r.lilhra ..f l..i^..n. Tw.. ..npnat.'il ahaiK liia' "H.

ami th.. thiril in th.' .'ast.'ri. part .if l.aiîiina pr..vi.i..'. h...' Dl).

7-/.. ,„rlhimh>: „! Juin J"". '.W ('i' I*' "• ''"'* """ ""' •'''' "";"^:'-

ari'U ....if..riii. pr.ttv <'h.»<'ly t.. that sh.i«n in Chart \II. (/.<- >»--'mlwi,„

,„ K,i;,«.."..) Th.'M' .li..nhl li..th 1..- .la.'.s.'.l a. '..•tomi;.

r».,. .,t tl,,' f.,rM„'r th.' .l.'Strn.'tiy,' ar.'a is .'..nfin.'.l t.. th.' l'.ast.'rn ...r, .Ih-ra

in n,.rth-.'....tral l.>./.<m. a.ul is .'l.-arly ,.t t.'.f.ni.' ..risin. T'hat ..f th.' att.T

ha.l it« .'.ntr,' <.n th.' island ..f ( lilinmnu., jn-t «mth oC Panay. H is l'I.'arly

„( trctunic ..risin a.i.l »a.» pr.,l.,>l.ly illU' I" .li«pla.'.-.n<'nts al.a.lf th.' ...la"t

l„.t»'.'.'n tl'.' T,'r1i«ry «'.linu'iits „f th.' vy.'^H'rn half (.f th.' islan.l an.l th.'

isni'.ms nii'ks df th.' .'astiTH half.

ne ,vMquake of Juh, Wlh h, Ilocm .\»rl, proriuc,: Luzoïi (2). was

un.lmiliti'illy .lue to ilisturbancf. al.mg the lin.' AA.
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•stnu'tivr ,.„r(h.,>iuk.s in tlu- >,mw r,si..n, pmtml.ly ,luc t,. 11..

''"""'"•
, , , mil, IS'S'I O-Tl.is wii» mit .l.'slrui-tivc. I."t

„,....,rau,« .., .1..;
•'^'"'''' ;'™ "

, :tu, . pla..nu..n.s »UmB .1... Un,. <K',.

«, ,„ n,„r,. ,. ...s ..para.,.,., ''•';;•-;:'•; ,;„:,f:,,ani,. .U.s,..r ..0..

:x:!:^;:;'^r;r:-vr:"r--"n,a.na,,,.H,,..,,nn,,s

,;;„:,,„. ,„a. ..... .in,. HH ™,,s ...r..u. . us r^...n.
^^.^,^„ ^„„^,^.

'^""o::;;::::::;.!:.»!;;: îr; '^s„.,.n .,„ .hi. ...,«. «... ...a. s,.,.n,s ,....ar.,

t„ l.av,. «muina.cl a.onB ."» A-^-
_^,^ s^,, „,,,,„, ,„ luiv,.

„a.. i.. epi..,....ro n„r..,K..s. „f IM-tan p™."». a
> » ^«

, ^ i„„

;^.. ,.a..h„uak,. o. ..... sa.,...
'7^--;;;:;:^;:^;^' ^ ::;.;:. u. •..„..,. .s

„ i. vory lik...v ...a. tins ;" ^^^'^^^^^^ ™^^ ,„„, D.pi.an p,.ninsula.

„ «.™,s very ,...;ar fr.m, .....

^™";f„ \" ', Li,,,.., h,.n,... ...is .v„n...

rîxfi;:::::^ '"'t:".:;;:
",... 24.,, i. ... sa.n. .0,.,., s s

,., 1,.. sin.i.ar ... ...a. .,( I>.......b|.r
;',;,'; "*'^^_Ti,i, ,,^, ,,,,„r.y .,f vuL^ani-

rciïion ,if I-nz..n.
,005 (.-,, _Tliis was sin.i.ar t.. .lia. .'f

Jnly ?».h. .885 a„,l .vas ...s,. ..............

,g^^,
.,_.,.,„, Hrs,

„„.. .as nn,.ou.,.,....y
........,.. a.... .s

l^^^^^^
'

,^ , li„„ ,„ ..... .....,..-

„.,.,.,nic, 1. .s I'"-'''"'- ' "\., '^';,, ! ,„, „„, „.l,„.e is.an,l of Panay, an.l .v„-

la,.,.r..ar.l..,,.ak,.s,.,.,,.s.o..au
aR.'^'

,.,a,ni,.a.i.n. .,as s.,.,wn .....

pr,...a...y ..u,. t.. r....kta... ''"ans a
. „,,„„,„,.,. .„, .I.-

;:s„y :;,;:rs..,. o.i.n ....... j-^- •-
„ ,„„,„ „,

i„r,*„„.l-,. ...f .'"-*
, :1,„''U in h.. s,.u.l,..as...r.. v.,...ani.. .'...s., r
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"""' "' «.•«< Th.. s..,.,„„!
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.' v,.r.v ,l,.fi„i„. str„,.,ural li„,..

' ' ''" ""'"""• •'« i* '( (».|.urr(.,I
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Kmllu,im\;n i./ ;«<7.- Thi> natiiral ami fi-arful hupixiiings (if this .vc'iir

liring tel tlH' iniml llie sonu'what fubuliius (ic'c^urmici'S of 1(141. ivhi'li i-artli-

iiiiakcs in 1.U/.I.U ocfurml nt tlu- saine tinii' a» c-rniitiiins in Mimlanao, .liilo,

and Sanuuir. During tliis ycar destructive tectonie eartluinakes Kvn- (elt

in northern l.uzi.n (2). northern Saniar (11), MasI.ate {12), eastiTl. an,i

western Mimlanao (l'.l, 22. 2:i. 24), wliile as a c-linnix Maynn vcilcanci .•x|M-ri-

emeil une iit its w.irst enipti(.ns, The mnst typieal and inipurlant iif tnesi'

earth(|uakes »as tlmt wliicli i nrred in western Mindanu". Us nrilini .ir

i.picentral arca seenis te hâve Ikti. nnder tl.i- sea, wtsI (,f Zan.l...an|!a lieinn-

sula where tw(i verv inipertant lines. M. and DU. intersei't. It niust lie

eepsideriHl as one cif tin' rnnst nietneralile of l'iiilippine eartliquakes ,in a<Tiiunt

(it the nnist c.xtra.ir(linary seisn.ii' wave ever fell in the arfhiix-lag", Fnrtlier-

mure. it seems tu hâve heen c'cinnec'led witli the rising of soine t,-rnp<irary

isianils liear the northwest and northeast eoasts ot Bornéo,

hÀirthumke «/ VMJ. lUiim, limi. MiivUtmm (2;î),-ïhis shook heavdy

tif distrii-ts of Cotaliato and I.anao- its epiec-ntral area eoniprised iiart of

the l>av where the telesraphie eahles wi-re broken and lairied inaler nnld,

thi' eas'tern roast and plain of Cotaliato and the northern eoast with the np-

lands of l.anao distriet as far as the hike. In this last région theri' l.ad

larn great voleanie aetivity .Inring tlie ïertiary period as is shown liy the

Lisait and lava llows wliieh rover it, and l>y sona' olil voleami' eones that

rise toward th.' south and east: but .luring the historié penod only oni^

doubtful .rnption is n^ported, f.nisecinently, eonsidering the wule ex-

tension of this ..artluinake and its offerts npon land and the botton, ..I lia'

sea, it shoulil be rlassifieil as teetonie and eonneeted with \mv .MM.

l'HACTleAI. (ONSinKllArlONS,

1 The faet of tlie instabilitv of thi' earth's enist has been jinived time

ami aeain ''oth by treira-mlous catastrophes and by laboratory experirnents,

It has been deinonstrat.d that many of thèse .levastating earth n.ovi.na.nt»

hâve taken plaee aUing definite lines of weakness in the erust. Tlie loeatioii

and exteiit of thèse lines ea-. nsiially be fairly aeeurately deternnned by a

geologieal exaniination.

2. The points of interseetioii of sueh lines are daiiRerous. as eau be sliowii

by an exaniination of tlie province of ( 'alabria in Italy.'

», Volramies are only ineidental plienoiiiena and are results ratlier tlian

causés, They are usually touiid to be liued up aloiig soiiic rift Une,

4 l'oints of danger in tlic arc^liipelago arc;

,1, Along the Taal rift Une froiii tlic town of I.elii.'ry to Los Hafios on

Laguna de Ilay, ami possibly^farther to the northeast.^

(). AU "matle' land. The California lOarthciuake Coiiiinission 11(1(18'

1 W. H. HoBoa, Some Priiieipln of Seimic fnoloçy: Hcilriigc :

VIII, Heft 2, S. 224.

• Geophyaik, Bd
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''. I h|. Struila of Sun Juuni,.,,

". Ha, „, h„us,„ Tl„.s,
' l"l Pl-ii"' r-M,„|„„„„.

«n.l l,,.|.av,. lik.. a l,„,k,., T, ^ " T ""-^ '"' "" '''"' "«"""•
" »i"«l.' pi..r,. „f ,„a,,Hà|

""'""' "'"'"" '""1 li«l'l •'"'I ..rt lik,.

''. "Strong malcriai," u tiTiii l,),..,llv M . i. i- •

::t;nir;^:t:r:::rS'^7'--^
""

;;--i.™..„.a.i::':^;j--;::,-;-^^^^

"n,l a,''';!" n™;;™:'"' ":""""' '"'" '' """"'>• """'•• l".t ,.M.,.nsiv,.

«.;;:;;;;: i;.;:r:r::;;:,;;:!:;,:": "\
""' ''>- -'^ ,i,..

,! T. .

"'"""""•"» "ii'iiiimstrati'i at Mi.<<ii,.,

'-1^: .!.:: x::zi ;::;;;;r;r --;;r i""^ r
"" ""^ --"- --

k.u,w„ ,!,„, „,„ l>r,.aki„™ „ V , r? ,""'7" '•""'"""'^'- K i» «-,.11

<• 11"' Imrixiur» of (Vliii Ilnil,, .„„i / ,'

pr..xinmtin„i„,sl«pM,M.f„n,u.|„,;,rf ,'''''"'''' ""'"-' '" ""•''' "P"

^- Maiiila ImrlKuir ouitnr i,, ti,

™'"-">- "'"-i- '-i... ^ i.ii." :,.;;;: :xr™:;::;:,::;:"'
''-"• "-"

slMM.un a:,d CliX.LrsiiiN,.

K™i.,Ki,i;':::,j;,:;'""
"'"""'"'"" '"'—•> ---< .ii«...ri,a,.,.,.s „,„,

a. le!:,''""
""'^""' '" """""'"^- "' ->»"i- "ri«i„. i„ „„. ,,,iii, „„

;' .y;''™"™'» <•'• » ..ulary |,l„.n„„„na.

van.': ZZZ:' "™"" "''"""™^-
"' ""• -''"-i..., i. i„ .,„. A„.a„

"
Mt''hétv™*^*,';t*'"'''^''f"''^""'""'""''. «-a^hiapon (101(1)
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5. 'IhiTi' i» a iliisc n'IatiuiiKhlp liftwwn Ihi' oronraphic aiul olhiT geo-

niorphif linm and Ihc lint» cimnectinK thc prinripal cpicfntre» in thi' archi-

pclagu.

(j. Srisiiiic (lixturtianccM ran 1» «tuiliwl and dinasUrti can, lo a largi' ex-

tcnt, bu uvoiiird.
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(l,.»i,.l,,,p,„,; ,'T ''

' " '.'''" !" "MK,-„„.i,„.„ i„ „,..

B.Tl,„ l»,2. \Vrl.gvo,,(i,.hr.B/„"™ Ir '!""'.'""" '"" ""• '-/,.„„,
"'••/ruh,.r k„n»,rui,.r,„, Appara .m.,"| '.tr i

,'
' " ""'' "'"'' '>'"•-"""'",«,.„

»"«„^,.U,Ta,„r„„gal,..„.
fi„;ii.„

'" '"" ''""" '"">"« Kr^.hnL.
n,r HaiiptKnjn,l«utz, von ,1,.„, i,.i,

yr»u..h,an„„,„u„^,.„,
.li,^.,,» ;",/„'' "";';"« "."'^ Kr„„-,Kli,.|„„« ,„„
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"- n..p...„„.„, ,,„ ,^^ -tkS ™::Lrï:ztii:;:t;
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in (ii'l rtm vnrlii-rr^rli<<rtil liorixuritalrr lli'WfKuiiRi'ti. iukI iwnr witliri'iiit

nixl iiur[i «Irn^-IlH'ri.

Kin hniiirlilianT hktuiii-i ln-r A|>|mrut rims^ iiUo liii' k''"»"'»''"'» Funlr-

ruiiKi-it crfOlltri. KraltijtiT HumimiaU'Iinl» rim-s in ilt-in A|t|mrut ruitUrlirii

iiiif tlif «luriii i'iTiKfl)ra(litin Mn-Mcn wirki'ii koiunTi. \'uriulioii in «Irr Wiilil

un«i Anonlniinn ilfs xw ili^lnzii'n-tulfn Matt-riaU i-t hi^ in- ("nmillidir

lh<r|{li<-)l.

Mriii \"<TNiiilis«i)|Ktrat isl srliwtT tius Kim-n «l'haut. ilamit lUivli \tv\

X'rrwi-iulnriK ''ttirn-n-n Matrriiilr* starkf Hi-lasluriK aiiKccinlnrt wt-nii-n kann.

Dir Wr-ii'h^tluclit'. diT H<Hlt-ii aul' ili-ni «la» /ii disln/iinnilf- Miitrrial uiw-

nnliu-t winl. -Aciî-t V2 WrsrnkunK^- lifzw. lldmnK^'kiistch anf. ilir ini Niveau

i\v* Mie uniMr)ili<-sMrn<li'n Kuhrni'nH als Kliitti-, linrizontalr Klicn*' hliilit'ii.

Ih'zw. rinzclii ihUt in (iruppiti vcrinittclst Spimh'ln «rsi-rikt «mIit kiIikIm'h

wcrili'ii kiiniu'n. Ht konru-n iilsn inr Avr Snlimi-ntatioii, irtihnml inUr nnrli

tlvTHvWn'U, (Inilieu (liinK-* iMirr (pur) hcrKcstrllt (mUt Hnn^U- U-zw. Inkali-

Aufpn-ssunuf'n Krsi'tiuffi'n wcnlm. Sriiwcn'. ahncliitihurc KisrnwjiiMic

iiniBclw'ii (lie VcrsuclisHac-lu' nnd i-rlanlicn cim- Hrlastunn liiTi uImt ItitXHI kg,-

Mittcls zwt'irr itt'kupjM'ltcr Dnic-kspindt'ln winl rinc Dnickwaml vorursclio-

iH'n ( ErzciiKunit «U's luirizitiitait'ii tanm-ntialcn Drurki^i. Als Miitcriul

wiililti- ich vcrsrliirdcn K'"fiirl't<' (îips- uml TonMliirlitt-n. tlrrm vrrl.iilt-

niftriiiî-r'in «nwsc Starrlicit uiul Dii-ki- (hiri-li starh- lirlnstutiii wi'tiiKMtrns

z. T. zu kotnfHii.iifnn vi-rsuclit vvunii-.

Man kiinn lum \'<Tsiiclisn-ili«'ri <itTart ausfiihriTi. dass nian narlnitiamUT

jtiitiz cinfachc X'rrliiiltnissf in viTschioli'llstcn HirlitluiKcn varii'rt

1. \'nrinliiinirflfn-n In tlrr Art ihr St'tlimrutntiini.

2. Wrrhstl in 'ter Art (Ur disfnlliiny lie» VnU-njntiuUx: (a* \ t, (lu

wahn'iul. le) narli Kinwirkunjt (les tanKt'iitiuli'ti Srlniln':-.

\\. Wichml in lUr Art lier Hflnulnnij.

4. DU' (iruppen 1-3 mil fintnuhr kumbinifrt.

Man kann ahcr uuch dcn \"i'rsui'h maclicn. einirUie fifi--<itiele in ihr

\iiliir tiachztiahrnt'n. utn anf dicsc Wcisc «Hi- RiclitiRki'it hyiiotlictiscticr

Ansichtcn uIht l«'ï*tinimt(' t^-ktonisclu' VnrKiinjït' in l«'stirninti*n (ioRcncIcn

zu priifcn. Icli imln' vor ilcr Hand dfn li-tztrn'ii Wi'k Kf'walilt urui niicli-

cinundcr vcrsurht. im Prinzip dii- Tckt.mik (I) 'hx FaUenjurn: (2i i\cr

helirtinchen Kiilk-Keltai thr .l//)r/i; Ci) <lfr himnlini>-fh-ustalftinfn .\/ytp«-

gehifif i-xiHTinicntrll nuchzuaiitni'ii.

VKUMlH A. NA(HAHMl\<i DKS FALTKNjrHATVHls.

Die stratigraphie war durch cincn cinfachen Wcrhsel hartiTi-r und \\v\-

chortT Srliichtcn narligcalimt wurdcn. Dann wunic im Vttrlandc. clwu

86.5 cm vor dcr hpwcgliclien Drui'kwand, cinc 77 rm bn'itc. 211 cm lange

und 3 fin ticfc QucrscnkunR vorRenor'imrn. wiihreiid an jf^h-r Scitc dieno

ScnkunKJ^cbictcs je 11 cm miKcsenktcn (îchictcs stchen bliclicn. Dann

erfoigtc dcr Zusamnu'nschul) untcr miissiK wtarkcr Bclaistun?.
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lu K.UM.ir / liiitl.' ili'' «ili.il"'"!' ll.irniTv ni» S11111111WWIII.T-H1I1I «•irkl;

... k,.ll, «Il .inrr un. .inturlMT Anlikli.ml.- l„TVori<,;«..W.u-„ K»II.'..m1ht-

.,.|,i,. ,K v.m .hirutvlM,.. IV \lml,.l,k,-,l .li.-T 1 iHr-.ln.lnn,» ,n.t I. r

lluTnl«'riluli<T«.liii'liuiiK iN-ini lluiini-tiiu l-l -lir uni".

h, K,,;i.m // Iwtf .IH' ^"r.l"" Allliklinulr ,||. Sl,.uillu-»l.l.T.l:,l.'l

K,.«irkt. DirKl liilitrr .I.T imrr,wl.M, l.ult,.nl.l..T.H,irl„„.« k,un . «ur .\l.-

.,„.llin.K .I.T nlKT.-,, Imrl,.., Shivlil un.l ihr,T hmin..,, ri.trrlw uh.l «u r.lu iv

w,.imr,.ir.. r t'l...r-,l,i,.|H„,« .li.-T nur «wi S.M,l,t.-.. nmfa>...,,.l,.,.

..»,/(,/„/;,• ill.r .li.' vorli.*ii.l.'" ..l„T.fn S.'hi.lit.-u KlMrli.-r Art. DlWit

,|„l,i„<,.r ku - ." Kn/"." '/ ""''""I» "" »'l''""« ''"",'• ''"","'' ''""

S. ht,n u,nf. ...1. .1 . S,„>l,.i...k... 1-i .I.T v,m 1 n.l.T...n (....T....,-

,lii. «,<u,i.l.iri ;ii7.(u"f/ n,„r ,ii,l'i.liiHilni riMr,iiiti,l uni .stirfimii.h. liluliT

clrin .tuuiiiil wirknuli-n \nrliinili'. i-t.
, . l •

Du- l'n.lil i|i h .lii-* Ziiiu' z.iKt. ilu" clii' ««imimlrri .. I iiml k.'ii ,

Sit.li«.li'.k,. Sim,.l.m.liTki'.i H,-., «vl.'hr uni Stirnruii.l unliklihul.^ l ..•BUr>-

K,.,i 1,-mu .li.«' rnilii.-Knnipu .T-t.',,- ri..™! -Iau..,.l.i. W ul.T-.uiul.-.

,.i,,..r ..StnurluluK" v,T.lu..k,.î, .lllrll..,.. «v.hall. i,.|. v.,r-rl,luK. mv .sl„.,rl,.

,i,ck,„" m IU.1UWI.. ..™i .1»" ." '»•'""' "'•"" »'' '""" "'••;,'• '','";;
"""

ip.,,u,.t».lil,ti Mitt.-1..0„.nkvl- i,u.l.«vi»ri, kuniu'i,. -"./,( m,» ( /,r/.,/(»,»«-,

"„.rv.,r«,*m«,... .in.l. ^n.l.n, SHi.hrh,, .hr.!,!!.',. ,l..r,-., St,rnru,„l -irl,

,.i„„.r„ni ha., ,1.T ...in.' ,„MUn.„h r,„l,..,n;,.i ,.r.. .,(.,«./." ,.rl„..|l. Du,

Kx,«T.m,.,.. Imt ln.T alnTuM- ».r,v Hin»,.i-,. lUr .h. !>..,.,.„» -nlrluT

l'n.lili' Kclmiilit.

I)i,. l.iMtrr .1,T -.«i,,.,. k..-.ImM,TI.H li,-»u.„ Il K.TKrlu- W,,„..» //

,..iKt Bivirhfulls -.t.r «.r.vollr l>r,.Hl.-; .- kuiu liirr ,.m llil.hu,« v..i, I «t-

MI,n„i.,Wh it nu.hrfuWHT \Vi rhol,,,.» .I.T S,.hi..|,t..n ul»-r...„u,>.i,T

l)i,.,..r ïvpu, .rilstun.l il, .ii..i- S,.l,i,.|,t<.ri.> ...il ul.w,rl>„.li..l.'ii liun,-!. iitv.1

«.ici,,.., 's,-t,i,hfn i..,.l »u- V..I. uu,s,-l,luKB,.lH.i..l.T 11 utuiw Ht --ni

,|,.r lt..«i(m Mrk'hr IMn.U.mj un.l ,j»:,„j.ln .\„..,rirh„,ô,lM,hil l.u.^l, .,

l)i,. Slilih,,liM,i, mit «.'«„..„ I,..lv..ti,..l,..,i .,.,k..|iwl..,.t,-,i ... u.tffuU.,,. .

(Immkt.Tisti,.'!. ist uiwl, in. Kxp.Tiin.nt. wi,. in .l.r Nutnr. ./.i» n„l,kh,ml,

/.,„uMMh„ .l.r .,ll.r.„. uls [i.-K..n.l.. Fult.^.. «.luK.T„.n .V/.,rW. ». v„n .l,.n..n

ai,. jii.,K.T,... I..'in, V.,rtr.-ll..-n .l.r IVw, (;„.,< Kl.'i.i.-a.n ul„;,-.lr,-,lt w„r.„.i,

sin.l. Mit naliirlii-l„'nV„rk,.i ,i.««-n -.lininit «vitiT.la.-. a'..'!, !.. .in.l.'fn

l.Ap,Tin,..nl.'n anftn-t,.,,.!.' -turk,- l.,kal... «i.' r.w,.n.,l,' Ar,.,l„v,.|l,.n ,l,.r

vv,.irl„-i>, nu.-l.Ki,.liiwn S,-l,i.-l,tk„rn|.l.'X.' znn, vi,lfa.-l„.n .l,r,.r prnnar,',,

Mii,'l,tiKk,.it (il.,T,'in.

Srl„m iHi ,li,wn V,T,n,l,..n uIht l,..|v,.tis.-l„- 'IVUnnik tn't.'n un.'l, l..4in

Kvp,Tiii„-nt K„rni)likuti,.n..n in ( H^stait v„n Ki,,.i,.c..,„m.., „rl,.l.r„.,„j.„.

lVr«7,/,W"""/ ''"rt" <l,-t,'i"-k..n,pl,.x,'. .1t.*t,.nu.,ï nn.l l I..Tklapp,„

.•inzchuT Si'hnM-n »t,<tt. ini,l wir v,nii,.K,'n ini Exi)4Tim,iil vicl,- t,.kt..ius.li.

l-nr.-,t>.ln,il.«iKki.it,-.i. wi,. «ir -i,'. ,.!..., .-i.. .Ifut.n m k,mn..n. ... utLs..r..|.

(;,.|,irB.-n fi.1.1..". .'" /..".imiirnh,,,,^ z„ .Hrmwn uii.l ." ,hr,r (,fm.f z..

l,,.Kreit,n. Da- ExiK-rim-.xt (Uhrt an- ul«) lii,T zur Klarlicit m, .Ut IMitiinL

,1,T Elit»ti.hiinK v.Tivi.'k,.;t,T l,uK,T„npv.Thiillni^<*. (iI"T ,1.t,ti Lutst,.
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I l"'r>rliii.l,i,i.K. " -^ "''"'"' Niit f„s| Iniri2,mt,il,.r
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,l,.r hart,-»



840 W. l'Al'UKE.

:!:

und Fiilt. luiwi. .1er «ei.h, n Toa«cl.irhten, z.T. Stau.lumgcn zum \ i. lfa.lifn

il,r,.r ,.ri,mT,.,. .Maohti(ik<.it. Writ.-r -h..,, wir l,ur.-l„t,.rlmnw,> l„irl..n.r

Schi,-ht..n .lun-h ,v,-i.lu.r,., .-in. ,;,mo,„mr,u- .l//.r*„.,,/ .Ut v,.r,,-h,,.,l,.nr..

Nivau» zu ,nn>.l,r /.,,«< rm,,,. wie »i.- un» aus ,1er l,.,>.mtim».'li,-n RcRU... .l.T

Alliin îiur zu livkar.nt ist, w„ ilin- Knlwim.ng «i sn>»«.- hc'hK»TiKkcit™

l.'n.itvt A..» .ii-l" (.<.»«.... ,.rwl.t si.-l,, .ia«» itu' hi-tu-rig,... \mu..li.^

.,-l„m lirKC'l.niss,. P'^ritict hal..-n. w,-l,-l,e .s ,.n.,.*li<'h,.... un,- Marl„-.t U kt

.lie Cera-i' diT vcrs.'hicili'ustcu t,.kt,inisclicu Erw-hi-iiuiriRcn m .l.T ^atu^

,,u v..rschaffr„. Wir w..nl,.n .lur.-li .las EM».rin,.-nt .in-st,* ""''''•"«;;

v.wtzt (iH- 1.1» j.'tzt u" VM>- K.'W..nn,.mM. An».-haiuinK.-î> a"f il'"' H..-htigk..lt

„n,l nurhanW'h.. M,.|{li.'l.k..il «. priif,.,.. Wir lorner aus .i...,. \.Tsl.'"-h

,!,' .•xpcrim.'nt.'ll «.wonm.u.i. b;rK..t,ni»».. mit Xaturi.r.ifil..n l.i»l..'r n..'ht

i„ il,r..n Zu»a,..n,.nlmng.-n ri.'htiR g.-,l....t.-..- l'n.fil.' u,n2u,l,.ut.... l..'«»-.

KLirlL^it ul..T ihr.- (i.'n..s.. ,:u «.wiriui.n: wir »in.l i.u Sta...!.' \..m,utung.-n

«uf il,r.. Ri.-Wigk..it «1 pr(if..n, un.l .•in,. W.mtitat .Ut 10ris,.|,.uss,. \mm \.t-

,«<!. mit th....r,.ti».-h..n S.-l,lu«f..l|f,Tung,.n. ,11.. iin K.'Ul,. K..w,)ni.,.n wunU'n,

nimmt .U.n U.tzt..r..n il.r.- hyp<.tli<.tis..h.. rn»i,.li<.rl«..t

nu. Wirk,u,K alU.r iui.glirh,.n l...i t..kl.,ni»,.h«. \„rganB™ .„ B..tra<.lit

k.minH.n.U.n fiir .li.. Art .l.r (i.staltnn.. »u.,.hlagg..l...n,U.n M.un.'Ut... «"

y, B \rt .Ut S...lini,.ntati,m, Fazi,.sf,. H..lmng..n, S,.nk,uig..n, ..n.g..s-

..Ualtct.. Wi.U.n<tan,l... H..|a»t,ing»int..ns,.;.t. Aufwi .,.lim..gli.'hk..it..n u.s.f.

kann im Exp(.rim..nt g..priift w..nl..n.

eI i,t ,'in.. l...kannt,. Tatsa.-h... .las» ,li.. AnsU^Ut,-., ul«.r .1... Ln st,.h,n,g

unscrrr C.Uirg.- »f*r urit au^cimmikrrht,,. aii.l .las» s,.ll.»t n. .U.r n..utunK

.Ut Uw.rung»v.Tlialtnis»,. gut stu.li.-rl.T, k„niplizi..rt g..|,aut,T (...ln,.t..,

»i,. .U.r Al,».n. ,11,. gn.: t." .M..inung»v,.r»<.hi,.,l..nh..iton h,.rr»,.ii,.n
;

ja li.-.

„,am.h..n Krkl.rungsv,.r»n,.l„.n «TnU.n »,.gar t,.kt,.ni»,.h,. Ilupolh.sm «ut.

rii, ,mcha„hch unmôglich »in,l u..,l tr„t7,l,.". iUr.. Anhiinger hn.U.n. Da ka,m

„,.l,IU.»»li,.l, ..ll..in .las Exp,.rim..nt Klarh,.it »,.haff,.n. W.r n.uss,... l,Tn,.n

unser,. ty.^rlUchcn V.,rMh,mn <hmh iln. El,,mm„,t ,„ hnilmllnrn,.

M,.in.. I,ish,.rig..n V..r»u,.U.. Ual...n als ..rst.' An»iit7... m w,.it..r,.r Au»B..»taltu..B

,li,s..s l.islM.r unv,.r,li,.nt,.rnmss,.n s,. ^ ,.rnai.h:assigt..n Fors,liimgszw,..g..s

«u ï..lt.n Na,.l.,U.rn inzwis,.l...n Koni.-,»b.:h.;kr nn.l M.mATli .li,' trag..

t,kt,.ni»,.l,..r Ex,H.rim,.nt.. v,m .U.r ph.v»ikalis,.li..n S..it<. in AngnlT g..n.,n,.n..„

l,al».n s..ll..n .lU' \Vr»u..U.. auf < Irun.l ,l,.r l.i»li,.r v,m niir nn.l v.m ,l,.,l g|...ann-

t..n Aut,TM, g,.w.nn,.n ErE,.l..iiss.. f„rtg..furl,t w..r,U.n. w„l...i .la» Haupl-

l„«lr,.l.,.n s..in nniss, .li.. WrsiK.hsl ing.mg,.n iniîn..r nii.lir .Ion ni .l.'r Nat.ii

l„rr«,.h,.n,l,... V,.rl,altnis».... anz,nial.,.rn. s.:w,.it .las ul.,.rl.aupt .„ .n..ns,.|i-

li|.|irrMa,.Ut »t,.ht.
. , ,,• .

. n,.i'

IVr v..n C. UlMBA.H iN,-u..» .l«lirlal,.li fur Min,.ral„g.i., .-I.. H. .

H,l XXXV) ,.ing,s,.lilag,.ni. W..gs,.li,.int mirw,.nigglu,.kli,.h p.wahlt, .1,

V,.n.u,.li»app:.rat tm,l V,.rsu,.l,»UTi,T.ln,nig s,iwi.. Mat,.r„ilwal,l k.unn m l

natiirli,.l„.n \-..rhiilt,n«s..n M.rgii..l...n w.T.l,.n kimni'U.

DU- hish..rig.-n Ertal nnig.n .nul w,.it,T,. t l.,.rl,.gung..n lial>.-n tni,.|i n

V,.rbin,l,niK m^t Pr. M..KAin .laz.i g,.fiil.rt, in,.i.u.n l,i»l,..r,g..n t,.kt„n,s,li i.

Apparat s„ /,,. in.«lifiri,.r,.n, .las» ,.r r,...!. w..it..r..n Anf.T,l,.rung,.n au
.

.'
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J. SIAMOJLOFF.

Wulirriid iliT iTstni zwvi .lalirr (l'IOS-HH)») wur (ior rinfalllî (Ut Rfolo-

)!i~.liin Arlii'itcn fin l.iM'hriinktiT: !» warrn (lies V(T™oh»ari)i'iti'n, iluri'h

wi'lrlic ilù- l-TitcTsucliiniKsinctlKKli.n crproW iniii die «Titcri-, urufauKrcichcrc

Oruunisution auî'ucurlii'iti't wunli'n.

Si'it l'.IMI wirci (lie OrRunisatidti zwcckînassin licdciltcrid (Twcitcrt Ulid

sic sclzt ilirc Arlicit liis licutc iniuntcrliroclicn tort. An dcn Kc(il"Ki»cli('"

Arlicilcn l.cIciliRcn »ich cinc nanzc Kcihc von F(ir»cli(Tn : A. AU(11as(iki.»kv,

1' HaJAHINAS. <:. UrUKNlN. S. DdBKOlK. A. IWANOKF, A. KasAKOKF. A.

Kkamuvbkt, O. 1.a.N(^k, W. Ia'TOhukï, C. Miktschink, A. Netmhakff.

T XlK»( IIITS( H, A. l'AVLOFK. M. PkIUOROWKKÏ, A. KdSASOFF. A. H(IS( H-

KowsKT, A. Samjatis. A. Semichatokf, X. TicHANdwlTscH. M. u. r.

WakIUKWBKÏ, A. WlNdKlKOFF.

Vicr Hiindc nnsiTcr ..(ienhmKchen Vntfrxiicliimgm ubn die ;/:«»-

phorillmimliilln HmnlamW »ind bcreit» im Druck (.rscliiencn nnd in

kurzcrsicr Zcit wird dcr Band V vcniffcntlicli wcrdcn.

Die Hcsullalc dcr ucdlonisclicn FcIdarU'itcn, ««Iclic in unscrcn Hcnclitcn

cinucliclid l.cscliricl'cn »ind, wcrdcn auf cinc KMVcrstkartc aufifctraKcn.

\V(i die l'l,(.s|ilidrittiilirun|! licaondcrc» Intcrcssc crrcRt. wcrdcn die Hcsultatc,

falls nian ulicr die notwcndicc tdpdgrapliischc (IrundIaKc vcrfiiKt, auch in

Brtisscrcni Maassftal c darucstcllt.

(jmililattr wcrdcn die l'iidspluiritc ans vcrscliicdcncn \ (irkdnnnnisscn

cliarakterisiert : (1) durcli cinc cinnehcndc, makn»<kdl)i»clic. wie mikn.-

,<kopiscl,c inincral(i(tiscl.c HcsclircilmnK de» Kdssiis; (2) durcli dic Hcslnn-

munn «unes clieniisrlicn Hestandcs.

Chcmisfli untersucht wcrdcn liald iKdlicrtc l'Iidsphonlkiidllcn. l)ald

dic Phosphoritschicht ai» C.anze». lH.«mders werai die Isolicrunn dcr Knnllcn

V(,n deni einsdilicsscndcn (lestcin l.ci ctwaincni Aliliau dcr l.aKerstiHte

tccbni«cl.e Srhwicripkciten l.ictcn wiirdc. Dcr Zen.cnt wird analys.crt.

welclicr die l'IidsplidritkndlIcTi znsalînncnkittcl, fcrner dic Flio»ph(intkndlk'n

vcr«cl(ic(icncr (Icncralidn, kurzinn nian ist hcstrcl.t cin kiarc» Hdd «lier (icn

PlidsplidrsSnreEcliall nnd dic Vcrtcilnnu dcrscIlK-n in (1er l'iKispl.orit-

scliiciit zu Kcwituien.

Pli(,<].lidrithdrizdnte. welche licsondcrc Anfnlerksainkcit licanwpruclien.

wcrdcn niclit nnr anf dcn DurclischnittsBelialt an PjOj und nnloslielieln

Hiickstand nntcrsnclit, scndcrn es wird and. das \„rk(,inn.en von Kolilen-

sanre nnd Kiscn- und AlnniiniM.mixyd lK.stininit, nni dcni Mnieral voni

landwirtscl.allliclien Standpin.kl ans cinc Rcnauerc riiaraktcrislik zn

peiicn.

Dic Plids|ili(iritlaircr»t;iltcM wcrdcn ,imiiillMir clmraktcriMcrt :
Ul

durci. licstin.n.nnu .Ut Ans(U.IinunB .Ur PUdspl.drillinrizdntc in nalin-licU.i.

b;ntl.U.ss..nB.-n un.l. ».. .idtiK. n.iltelsl kUiiicr kunstUcli.r AnlHl.Insse.

r2) .inrcU Hcstin.n.unK 'U MaeUtiRkcit .Ur Pl..ispU..ritscl.l.'lit. Da .li.'

Pli(,spUdritkn(.il.n Bcwdl.nlicU in l'iinT Schi.-lil tanhcn Ccstcnis e.nB.-scU-

U.sscn ~in(l. Iicsclininkt sicli .li.' BcstinnniniB niclit auf die AnRalic .i(T Mach-

tillkcit .Ut ScUi.-Ut, sdM(l(Tn es wird die eanze McnRC (U-s nutzl.aren Mat.Tml-

infK.'w..K.n. w.'Ul.cs in cin.T KliicUcn.'inl.eit enlUaltcn ist-dic Pli..s|il...rit-
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846 .1. KAMOJLOF'I'.

anilen-n (Irumicn, aui-h ilttiiurcli Rclciti'l. (luw ilii- .istliflii'ii Vcrkumlnni-w,

untcr Kli'ichcn ûbrim'H Hrilinnuiincn, ihrir ufiinrapliisi'ln'ii lj«i- nuch v.t-

liHltniaiiiiùsiK nnwwTcn WiTt besitz™, uIk ilii- wcsllirhcii.

Kini' Hcil»' voii rnistiindcn iiii ZusammcnlwnK mit dvr (lrKiiiiisati<.n

<Ut Arttcitfn umi <Ut vnranKflicmîcn VcrurlH-itiiiiK <lt''* Matoriuls zwi'ck.'f

Ailfsi'tzlinK •if'' Arlicitsplans fiir (ia« nachstfolRcndc Jahr. suwh- «lit' wisscti-

whattliclii- Imlividimlitilt clir Mitarlx-iter. erlaulitcn uklit cini' uiiviiiliT-

broclu-nc Anfiiahin- (1er PluwphoritluRersfiitti'n ausiLuftUirori. veranlasstni

uns vii'lliH'lir ciniKC Hfzirkc auszuscheiiion, wcirlie i(i maiu-ln'ii Tcilcti

nuniiu-hr sclum anciiiamliT stofiMcn.

Auf cliT lii'iBcli'Kti'ii Kartc (KiK- I) »i»il ilii' Flâi-lirri auKi'Ziiltl
.

«ii'lu'

auf iliri' l'Iiiisphoritlancr h'm von uns iHTi'its i-rforsrlit sind. Di'- liitcr-

sui'liuug les laufi'mli'U .lalin-s siud ScliraffiiTt wii'diTKfSclwn.

Oie Kurscliunjîcn unfassfU fcilKcndc (iuuvpmenicnfs: Samara. l »rfiiliuri!.

l'ralsk. Sarutmv, Siniliirsk, Pensa, Tanil)!>w, Kasan. Kcjstnpnia. Vamslawl.

Tw>T, Miiskau, Sniulcnsk. Wladirnir, Hjasan. (icliict <les Dunisclieii IIiitcs,

Woroncsli, Kursk, TschcmiKuw. Kii'w und Halbinsd Maneysililak.

Dcni (i<'*>l<>K'sch('n Bau nach konnt-n ini Europaisclicn UussUuid ail*'

(icl)ict(' aus(ti'sclii('dcn \KTili'n, in wcli'lii'n Pliiisplioritfidirurii! aus)H'»c-ldi>ssi-ii

ist und die ilaluT unsiTcn Forschungni nicht unliTliiwii- Das Uliriijr

Arcal l>ildft ji'ncs (liOiii't, dcsscn Erforscliung «ir uns zur Auflialw Kcsti.llt

lialicn. Ein Tcil diiscs Gchicts wird dunh di'taillicrti' Ki'iildgiscliii Aul-

nalinicn untiTsuilit wcrdcn iiiiissen, wâliri'nd nian sii'li in andiTin Ua.Mins

auf kurzerc Excursioncn la-schrankcn kann.

IVm (lang ilrr lii'Mts ausgi'fùhrtcn Arlii'itvn nacli zu urti'iliii, kiiiiitiii

dii' Forschunni'U. in glciclicm Tempo fortgi'srtzt, rt»a in 2-:t .lalin-, zum

Alisfhluss Kclirai-lil wcrdcn.

Dii' untcrsurlitcn PliosphoritlaKi-rstiitten Kussiands urliorcn d. ,
..Iutcu

Jura. diT Krciik imd zum kipinsti'n Tcil aurli dini imtiTsti'U All^. Imitt di's

TcWifïrsystcnis an.

Aus ii'iclif viTstândlii'hen (Jrûndcn kann icli mirfi elicn mit iliT Clia-

rakteristik ilcr (•inzilni'n Pliosplioritliorizonti-, scllist in allgi'nii iiu ii ZOgcn.

niclit iicfassi'n.

l"m ji-d(ich l'ini' Orii'ntiiTung zu crlniiKlii'lM'îi. tiiliri' ich liicr an:

1. C.i-ologisi-lic l'nililr cinigiT diT wic-iitigsti-ii untcrsuiliti ii Plios-

lilioritliorizontc (Fig-, a, h).

2. Mikmphotographii'n vim Scliliffi-n viTs.-liii'di'niT Pliosphoriti- iTaW.

3. VolliTlimiisi'lifAnalysrnil.TPhc.sphoritiTinigiTlIoriziintiMs.Tali. II.

Dir von unscrcr Organisation ausgcfulirtcn ArlH-itpn umfassfu lii'rcil-

lùn lii'dc'Uti-nilcB Ari'al des EuropàisiOicn Hussiaiids. do.-li sind i-liin nocl'

cinc Kcibc intcrcssantcr Vorkomnuiissr unrrforsc-lit gcitliplit'u. so z. H. da-

iM'kannt»' cigcnartigc Pliosphoritvorkonuiiniss von Podolit-n mit scinri

primiircn Phosphoritknolli'n in silurischi-n Tonsihii'fi-r und sckundân-i

l^gcrn in Knidi'gcsti'incn. Dicsi'Ui Vorkomnmis ist l'ini' imifangnirli'

I.itiTatur gowidnict und is wird si it lang.T Zcit laTcits al)gel.aut. lii

liiTÛcksiclitigt gi'l>lii'lifn ist fcrniT ilas niiiiTdings autgcfunili'ii.- gcncti-

S^'.
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MU J. KAWUUtvy.

whr iiil(T<'»»aiil '. un llrariili' «l'Ipimcli'iif. Mmlimlii' l'lui»|ili(irilviirknfnnii'n in

iliT (logpnd vim Kklltirml.iirn, i|p«wn Wvrl wcit tuicti «anz unaiiflU'kllin i«e.

Wi'nn aucli unwrc Arhfiti'n micli nirtit r.» Kiiclf ni'flihrt «irnl. «itui sic

iliK'h («Ti'it» !«) wc'it vorilcKrhrittrii. lini.» ila» «llRpmi-ini' Bild iIit l'lioK|ilH>rit-

laniTHlûlIi'li llu»«luncli' ticiiti' ri'i'ht priizim' Kormi'ii anniiimit.

l'ni ilif OrirntiiTUim in di'n Bi'Wiinni'n Hi-illt itHi /ii crliirlil.Tn iniil

ilii' MiiKlii-likcit r.» ni'U'n. »ic-li l'in {IfKaiiitliilil Ulnr ilii' ViTli-iliniK ilcr

Pliii»IihorillaKiT uuf ilnii untiT»u<hti'n Arcal ml soliatti-n, wiril lii.T lirii'

«hfmati«<-lii' flicr-iclil-kartf lifigi'lcgt, au( Wfliliir .lit. KrKrl.ni--r ui.».t.t
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I'.iIhUi- l: ChriniHilic AimlyM-n (U-r Pho^pliori iniff-r llfirizimtf.

Arl.vitvn. .ï.nnulii.li in lin.l.io Zugi.n. s., d.irli in iil«.r»iclitlich,.r iMirni von

l>i'!<tin>ml<'n Stonlimnkluns anfuil niisc.n sinil.

Als tolioRrapliisi'lii- (InnuilaKc wiiiiltcn wir ilic (iU-\ViT>tiB.' Karte.

wrlche. wi... li,.kannl. am-li ilcin (ucicgisiLcn CmiiK- al» (Imiallaiîr fiir

seine Ke<.l')Bi.«elie Ciiersiclitskartc. îles Europiiiseheo Uu.s»lan.ls .lient.

Auf lien Karten. «elihe nn.sere «enaoen Heriehte uluT ilie ausne-

fulirten Inl.r-mhuimen hiiileitell. wer.len nur ilie latsâi-lilielien .lu/,-rA/H.s»i

der PhiispliiiiilMho-lilen aof|;etra|!en. Aiif die l'hersiehtskarle aimewai.dt

wiinle dièses Trinzip zil eiiier lleil;.' leeloiisclier Heiiwierinkeiten fiilireii.
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852 J. sAMnjl.oFK.

Zcirlicii \vii'(lrrncK'"''<'ti i-^t. »'iits|iriciil t'mrr l'rniliiktivilat iIit Scliiciit vuti

10(1 21)0 ktï. Falls :nif riii.ii (iii;i<lrjitiiii'tiT imr ôll-KH) kK Pluisplioritc

fiiUt'ii. wcrili'li ;iilt tlif mit iIikt hi-^liiiiilitrii Fiirttr lir/i'iiiiiirlc Fliiclir Strirlic

- iMimiszi'iclHiii ïnirtïrtrancii: tlutït-ucn winl ilic Pnnliiklivitiit ciricr Plios-

lilinrilsclilclil. wrnn .-iit' 2(HI kif, iiluT^Ii'iut. diircli + iPlu-zt'iclicni wicdiT-

.lent' (ii'liii'ti'.wd (lie l'Iiospliniitc iiiiM'irii Kor'ciuiiwii ziiloljic iii (iualil;it

(nlrr (iunntitiit hiiitiT ilcii l'i'«tj£csi/lrii (imizni zuriii'klilciht-ii, wt'nl.'ii ;iiil'

<l.r t'inTsiciit^karti' «.'H. I).'zcirhlirl. Di.-r Katcuori.' sihlirssl lnl(ïli.-li iUr

(ii'liirti' oiii. in wilrlini dit- I*linsi)linril*' virllt'iclit zwar in Krosser Mcnut-

v.irlmiicli'ii sind. docli vintcr 12', IV's fi''';''»»"»- •"I'T îuirli (ir^nulrn mit

IMi.isplinritrn vcii ImtuT (iuiilitiit, dncii mit «anz iiiil«'ilcuti'iiili'r l'npdilk-

livitat, wcifiif ôl» kn, iiidit uiiiTschrcitcl.

Itci matiilirn l'imspliiiritiinriztiiitcii >pit'lt riiir înisMTonlciitlicIi grosse

HnlIcdtT CliantktiT diT Xiin>'nlifrntiij drs Hurizontc-^, d, li. ulidit- Fliusplinrit-

kiidll''!! lost' un IdckiTen frcnidi'ii ( ii-stcin liruni und folsiich ici<-iit vum N'cbm-

Kcstcin atiKctri'nnt wrrdi'n kiinncn, odrr nli sic zu v\uvr d'Hitt-n Masse ziisain-

mciim-kitti't sind und sicli nidil aiil' irt-wciimlicln-m \\\%i- aiiloscn lasscn.

Kin und diTsi'Ibr H(iri:^(int. uciclifr im irstcn Fallr lin <|UantiIativ und

quaiitativ ln'lni'diKrndcs Matcrial rrnirlit, kaiin l)cim Auftrc'tcn vnii Ze-

iiirntiiTii.ig scini' HrdfUtuniï vcrlicrcii, da jctzt dii' Rtinn- zu Rcwinncndc

(icstiiiismassi' in Hccimuiii; lïczoKtii wcrdeii iiiuss und folulirli dcr IV >5^

(It'lialt ln'douti-tid sinkt (untcr uiiscrc ausscrslc Xuriii von 12'
; ).

Crwolinli^'b sind wir nur in diT Latçt' dir PliDspIiontscliicliti'n in natiir-

liclicn Kntld'tssuniîrn zu :^tudicrcn. d. h. wir liulu-n rin Matcrial vor uns,

Wf'lclics in dcr VcnvittcrunnszMnc licRt. Hier koniicn aucli viTschic^icne

Fiillc auflrctcn in AliliaMRinkcit voni mincralisciicn Cliaraklcr des Zi'rncnts:

loekercî* Matcrial kann unter dcr KinwirkunK der Wrwitterunnstanentien

fcst wcrdcn. und unifickclirt <lic!ites Matcrial Inckcr. Dièse liochst inté-

ressante niineral'i^tisciic Fra^e ist v<in tinisser |)rnktisriier BcdcutunK und

vcnlicnt in Hczuii auf die PlinsplKtritlanerstattcn wciter durciijïcarl.citet

zu werden.

Nicht jïcring ist ilirc Hcdciunutt lerner auch fur die Meurtcilunsi des

Han(ïen<lcn und l.îcnendcn diT Flinsplioritseliiclit.

Falls die Verbrcitunnsllachen iler freilicKcn<lcn Fliosplioritknolleii und

dcr zcmcnticrten Ma^^scn nenau hcstinnnt wcrden kiinneii. wcrdcn sic dcment-

sprerlicnd aueli anf der Karte aut'KctraKcn. In mem-licn ( lencnden jednch

ist die Verteihinn dcrartintT zcniciiticrter und htekcrcr l'articti keincr ( lesetz-

niassigkeit uiiti'rwcirfen: ein (Irundstiick liist das anderc ganz willkùrlicli.

unerwartet und in KcrinKster KntfernunH ali. DieC-rcnzcn dcr cinen und

dcr andcrcn zu hestijunien ist uiunosUi'Ii, und dann wird auf der Kartc das

ganze Clclùct sclicniatiseli durdi Sclirafîieruns in cnlsprcelicndcr Farhe

bezeichnt't. S(i ist z. H. das VerhrcitunKîîKi'hict dcr untcrsenonen l'iios-

phorithorizonte.s in dcn siidwestlirlien Kroisen Kerensk und Tschcnihar des

Cîouvemcnients Peusa durrh rote und RellH' SclirafficriniK (çi'kennzeiphnet :

freilif'Rcndc Knollcn mit l(i-21'; PgOj und si-liwankcnder Produkrivitàt
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CCirVKUXKMKNTS
;(U-lmlt l'rocluk- HiUlio H'hosplioril l'iih'

I

1'/),. tiviiai. 'inqklm.l-MiW'lll MiW

(OIV. Kl)STllOM.\.

Z»i»i-|]cii il. FI. KistcKii. Wcilsa U..1

IJ, l'dniHowo, .Vil.

Hirhliii n™ d. WiilBi vi.li Kincsrhma

bi» lîm'hnia. -\<1

l.ink.a l(iT d. Wulmi von Kmi-^climu

birt ïiir Mittc <l WiuistTMc'hcidf dtT

Kl. r^hchviu u. Nfmdii.

Rpclitcs l'ftT d. FI. l'nsha von Knw-

lovvskojc bia Noworfi'lki. A<|.

Ht'cbtcsrfrra.FI.NVjiivonNowosplki

bis Wlasowo. Aq.

HiM-hti'a Ifpr d. FI. Ni'iu von Hcrr-

Hnîki bia Folubt'aowo. A<1.

Kri-lili » Ifcrd. n Inaha von .varïiwi

bis .-^wiiiaja Notra. Ar(.

lïcchtcs l'fiTd. FI. fnalm von t-winaj

NoRa bis Htlisowo. A',.

(;cH-\-. VAKO.-l.AWl,.

Woldi, zwisctH'n Mysr'ikitl und Hv-

binsk. Km.

(icnv. ..1().ska;-.

FI. -\Io..ikau. Marjino und Moshinka

Kr. Swrninorod. Prl.

FI. l'arhra a. Ncbonfl. Motai-ha u.

Dcana. Kr. l'odol-k. !*rt.

FI. Pachra, Moakau ». iliro reclil(>n

Xc'bcaill. Kr. Hroiraizy. Prl.

FI. Moskaii n. ihrc Ncbcnii. Kr. Mos.

kaa. Prl

.

lioc-hl ll™. d FI. Oaonka, ^c»•erka,

Moakau n. link. l'f. Kolomonka

Kr. Kohmirnsk Prt..

Kolonma. Prt

.

Kocht. Ufrr. d. FI. Kolonienka,

f.OfV. KAl.ldA.

FI. Nara, Kr, lîorowak. Prt.

aorv. liJAS.vN,

Wcstlichpr Teil, Kr. Kanrjcw.sk. Prl.

CrnuPR. v. Kusminskojt', Kr. Riaaan.

Rja. . ...

Vmgt'K. v. Kusminakojo, Kr. lïjîican.

Prt.
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COrV. SIMHIHSK.

l'iiipi'K. V. Ilciijf'wkîl II. Nuwnni-

iM'lK'jkii, Kr. S.vzniii. l'rt.

l'nigt'K. V. Kcpjcwkîi, Nowiirii-

iwlH'jkn II. Kcschpiir, Kr. Svzniii.

(iOl S,\SlAl{.\.

wki, Kr. Nikdlmwsk.rnigrR, V. Crlii'

A.|.-Nc.

VtiiKt'K. V- (Iri.'Ji-hkiiiii, Tiiriiii!i"wk:i

II. Diinilowkii.Kr. h'isiiliik. KI.--(Kf.

CiOrV. S.\M.\UA r. tlKli. iH.\I>K

C.cbict d. B. nhtwliyi Syrt lObcr-'

Iniif (1. l'I. Taniiiiik bis Tjikiwtiju,

,

Kr. Busuhik ii. l'nilsk. Kl.- -Oxf.
j

OKIl. IRALSK.
I

Wiisscm-hcidi- il. Nobciiliilsso il. Kl.
j

Trul 11. Irti'k. ii. cl. FI. TMchottan, Kr.
!

ITiitsk. Kl. -IKf. '

CorV. WOUONKTZ.
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[
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KiThioM l'fcr d. FI. Sm. Dcwizji,
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nml).
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arhpwkau. Mjjiwnojc. Cm.
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sche," Kr. OstrogrwhsV. Cm.
Rechtra l'fer. d. Don, StmlmlMrhjV,
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()8troKoscIi8k. Cm.
Nishnajft Grajworonkn, Kr. Srm-

Ijanifk- Cm.
Alisowo, Kr. ScmljariMk Cm.
l'spcnskojo 11. WfTchotojijf, Kr.

Semljansk. Cm.
CulaJH Snowa. Kr. Somljansk. Cm.

Hcfhtca u. linkos rfcr. d. FI. Wwbina,
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I..v.>n|,„r,kij, Kr, Ch„|».r. c,,;.
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'•Il V. .s.uHTinV.

^

iiiklur. Kr, Similow. (lit
,

• •^irokii 11 Kri,lr,kij H,„.,„k, k,. 1

f>jiruto\v. (;i(, (

N»mi,z,.„,..H„K„i, Kr. Samlow T
l.i'rilcil zwi^rh™ .Sinenikio u. Mo...

»"nka, Kr. Saralm» u. Kum.v.„.|,i„.

I>iil,inn-Xi.,|,„„j„ B„„„„„ k„
hainj-Hf-hin. T.

n. Iliirluk. („.d. K.™buhnl„Ort,.)
I

H Burluk, r„g„. V. Grc,rta„„i„,
Kr. Knmyaphin. T.
FI. .Mi|<l««ii;,a, Mi.lowotko. KrKamy(.pMn. T.

Mi.liall

""'"I ""|kl,M.I-.\|„„,,i„
j,?,„,;,i„""

' .MT.

"' 17 (1 2.»

.•1

1 K
;i

- n :i ij.o.->

;t OH
;j

2 !1 2

.W16..')
1 2WI 24li.l

"Uf 1 <iua,lr. M,.ter kommt.
Pho.-phome ,„ Kilo^r., „-,.|,.h,

•lua,^': ^t™:''
" ™" "™ P""»P'»"t..n ™,™„„,„o„e„ Flaohon in

4. DipQuantitat ,1er Phosphorsaur.. in Mill. , AITS- nie Quantitat ,1er Pho.sphor.,aure in Mill t -\1t'».T (.e..a„i,vorra. ,1er Ph„,ph.,-i.e i„ den berei,; un.er^ehlen Gehie.en
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i^lilioritc vcrsvliii'iliiMT (Jimiital. luif l'iiicr Kliic-lif

ilii' t'l>iTsii-lit»kiirli' !iil»-<'li

(I.T l'h..^l)ll"^l.

4J7 Mill t.

71."> •

i:w •

lli' ist (lir (it'siitlltl

•s rinzrltirn Hayoïi:

'.l.'M,

lii'

rhalti'ii

lu

.'iii' ;

II'.

V;
schllMrtftll

.I.T I>li.ia|ilii.lili-ii iilUr Ki'iiuiuitiT

Kiili/.' lV>5-Mi'iiKi' i" 'II'" ""tiT-

ir.t V'm niilli.iri." t. rii

v.)ii .Vllli. :< .|krii.

l)i,' .lii,.li>.'limttlii-li'' l'r.«liiktivitiil li.-triiKt 'JHi kii. Xwli'ill "nui .hi'

KU"i!i' l'li..»|il..irit"ifimi i'"l»"r''il"'"'l i'"'"' l'n'ZrrilK.liiill

ilri'i drupl»'". «.Iilii- nir liir

wir ilii' f.ilK.'".l.-ii Ziilili'";

|>h"»pli"rili'""l l'aOjl'.i'liall v.ili Miniir

12-IH' ;

IH-24' ;

7-24',

In .l(T fiinll.'" l.liiiKTi'ili.- .I.T Tal'i'

unit.'f"lirt. «ilihi' i" .11'" ni.ispliiirilv" j.'.l.

ist. I>if (!.'^anitin.'lii:t'.if>i!ini/t.'ii l'^Osi

liay.in» liir.rlincl siili auf 2411 Mill. t.

Zii-ht nian in llitrailit. .lass lasl .li.

-il.lit.'n (M'iiiil.'" uls hMu..ra]ialitv.TliinihniBaMrinlt, s., liisst sii'li .liTKi'saml.'

Kln.iiK.I.-.lt mit 2(1 mill. I. "nil ,!it C.'liall an Klil..r.ali-iu il -a. Il mill t.

I„.<liin"u.n Dii's.' Zalilwi spr.rl.'n .L'Ullicli K.'""B Im' 'li'- ".if Wrim'iln.m

,l,.s Fhi.ir» in «v.lim.'ntiimi (lest.™..". H.'i .li" lmwan,llMnB.-pr.i/.»si'n,

wcli'li.'" .li.' l'li..s|iluirit.' unl.T .I.T KinwirkmiK v.>" .•lii'inis.-l].'" un.l .lii-

nii'<.lil.i..l.W*i-l"" .\Ki'"zii'i> in .I.T KnlkniM.- ausn.'si'lzt «iii.l, k.ani.'" hi-

.l..utiTi.l.' M.TiK.Ti V.," Fln..r.'al.-inn' Ir.'i w.T.lcn un.l siiOi. als Kln.irlt, ni

!.i'.lini.'tiir.-n «l.'st.'iui'n ali».'tz.Ti.

Hi'tra.-lit.-t mail iliv /alil.Ti ...I.T wiift niaii .•in.'" Hli.k aiif .il.' l l'cr-

«L'iil-kaitc. ».. fallt .'imin Klii"li i.is Mm: ,la»s im lÎH-.-i.'li .l.-r imt.'Mi.'lit.'n

(lcl,i..l.' .li.' Rriin.' Karl,.' .li,' kl.'in»t,' Kliii'l..' l'in.iimmt: l'h.,spl..,nl.' mit

(.incm lVl5-'i''l"ilt iil«'r24'; sin.l si'lti'ii.

.\„f ,1,T unt.Tsnilit." Klii.'b.' .I.'s KiimpaiM'lK'ii Htissla.i.l.-. i»t t..lKli('li

,li.. (ii.samtm.'iiK.' .Ut l'h.,spli.,r»!iiin. |{r..ss. aliiT .li.' VitIiHiiikj lti,,iu,i«liy

nirKi'li.ls samm.'lt si,' si.l, in Br.,ss.Ti'ii M.'.iKcii zn .-iiuT l'li,.«pluTitiims».'

an. w.4,'li.' in K,.iPn!.'ml<'m Mass.' v.,ii rr.in.U'l" Mat.Tlal vi'rs.'li.mt war,'.-

i^t vi.'hnilir ârmiiili auf .'in.'in w.'it.'li An-al v.T'^tr.'ilt.

In .li..s.T Hinsi.'lit liait.." .lie lii's.'liri.'l..ia'n l'la..«pluTitlaK.Tstalt('n

i.in.'ii V.Tnl.'ii'li mit ili'n Ki'm'"»i'"ill it"lu^tri.'ll wi.'litiiîst.'ii Pli.,spli.,rit-

Ki.tï.'ii.l.'li N.ir.lam.Tika,-. iin.l N.inlafrika- ïaliz un.l Ijar uiilil an».

B...l™kt "laii j.'.l.x'li. ila«s .11.' Na. iiirai?.' iia.'li llll.ls|)ll.T^au^." Duniçc-

mitt.'l" «ti'tii! i>r.iKr.'ssi.'i1 un.l aiii'h wnU-T pr.iRr.'ssi,Ti'ii miiss, kunn mun

ilii- Ziikunlt ilir Pliospli.>ritc mit niTingiTi'in (.«'hait an l'éh il'>i'li ""''i'

li.>fï""in£.»l<)s n.'iiii.'n.

Die pr.»Kr.'ssi(T('n.l.' Intt'nsivitat .Ut Aurikultnr

h.'ziiKlii'ii .Ut Wrtlmrrtile an Phiispliiirsauri'. w.'li'l'i"

.\('k<Tl.ans jÇ''>^ti.|lt w.T.U'n kiinnt.'n, ziir Tasi-^auM»'-

I'\ nntcrli.'gt k.'inom Zw.'iW, .la.'.-, «lie w,Ttv,.ll»t.' uiiil v.illk.minu'iist.'

Sc'iultzunK .lU'siT Art .Itiroli <1U' gi.mrinsam.'n Hi-raulmilg.'" .I.T Fors.'lier

aller l.iin.lcr. vereint .lur.'l. cira' iiit.'rnati.inal.' OrRanisatioii, l'rzu'lt wcnli'ii

,lit ili.' Frag.'

U'n nii'iist ih's
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n»a rllAî*. N. «HM I.».

varinu» pari. "( ll"> i.n.,i o( ll,r ( h.rok.K- ,Im.I..., II..' l.mrrmn.l t..ni,..ti..n

„( F,.nii.vlv«niw. »«.. «hicl, li.- I..I..» II..' K"" f«.'..ll li -t"''- In -..ull.rm

K.m..i« il..' tlnokn.-. "t .II.. (•tMr..k.r -Iml.-. u|,pr..xi,„ut... I,.(l .,1. Un

,„„m,„ .nutl,w..r,l ll,r lVnn.,vlv,>i,i,u. r...k- IkImw iIm- KnrI S.nlt ,„»-l

Ihi.k,.,, «riulimllv uiitil. il, ll,r .vBu.n ..f Mr.M.->.T. ih ,.»..t.,.,.„.r.,l I >kl„lM,n,„.

,1 „,hin.-.l liiii'kiH-»» ..t tlii' Cnii-.vlv.iniaiL „.,liii.c-nl« l»l.™ U'.- ( iilvn,

,i,ii.Ulnnr, «hii'h i» ll'i' ii|M'i-"«i"i""' «""llH-rn ,i|inv.il.Tit ..f tlir h""
,

r..lt

rniH-t"ni'. iinnri-nali» IIIIHHI fcc't.
, , , , ,i

In «mlli.rn Kmisii» u rMn.i.l.Tiil.l.' |.art of llir n.i-k. c,f ll,i. 1
rnn-.M-

vtt„i,in «Tir. i. linu-Hlun.'. On ,m»-ini! .onlh intu . Iklul.uinii. Ihr v,.nuw»

Uni,.-.! » «rmlunllv l.c'.-..nir IliCliror nul niuny nf tli.ni ,h.al>l"ar. «lui-

.an.l..t.MU.. I.ir„nii. ni,.r.. an.l nnirr l.r..inin.'nt. ,in,l -l.uU» l..',-olni' r.lat.vHy

thi.'k,.r A rr.»» vdicm of ll.r lV-,n,<,vlvuniun «rii-» takrn :>« mil.» ni.rtli

o( thf Kan»a» linc «onlil »li"« ll.at rnnr.' Ihan en.' fourtl, of lia' Ihi.knc"

of lia' l'rnn.vlvainan «-(linanl» al tlu.l pla.T i. Iini.-»l"l"'. A .-ro»- ».cHoi|

tak.n a< Tnl» i, t Iklalionia. m niili'» «mtli of lia' Kansa»-! Iklahorna hn.-. «..nM

don.onr.|ratr lln.t. tiar... ru.l on.. t«..nli.H, of th.' Il,irkro..r. of tlir >.w^ H

linir-toni-.

Ciri I IIKKVIK "K rKTHOl.KlM.

OU Sawh.

Tlif pilr.'.nm uiul natnral ga» fourni in tl..' Miil-Conlin.'nt fiiUI oirnr

altoaetlKT in l.f.la of »arul»ton.. whirl, occur int.Tstralific.l wlll, »hal.'» anii

li„„.,ton.». In II... «rvat inai..rity .il ca»,.» II,.. «Irat.un Ivinx ai...v,. (I,.' ..il-

t,,arinB sand. Il.al is t.. »uy. th.. on,, rook «l.ioh hol.l» lli.' .al .lo«... .^< »l.al..;

l,„l in a f«v i,l.stanc..s il i» linn.Kt....... Ail thr .,11 »a.,.h m II,.. M„ -( onlin.nl

h,.l,l ur.. n,or., or le»» lenticular. Soine of 11,.- ",.>" |>.'r»i.t,.nl of 11,.' >an.l..

a, for instance Ihe Hurllesville »an<l and tl,e Waysi.l.' »an.l. ar,. lala.y..! lo

ooeupy an area of seyeral ll,on»anil s,|nare mil.-», «Inl.. .itla.rs ar,. lait „ I,'»

square n,ile» h. area. Kven 11... n,o«l p<r«sti-nt of Ihe mm\,. h,mvWT. .,tt,.n

vary n,ueh in thiokness, ..yin in short ,listani-e«.

T'.e tenu "pool" U applied lo a sn.all area from «hlch oil or «as ha-

been produeed. The si», of a pool in il .. Mid-Continent H.l.l yar.es Iron, •

fraction of a s,,uur,. .nih- lo several M,uare mile». For instanc. th.. Ha.

Rork pool, niar Tulsa. (Iklahon.a, i» two miles long and one n,.l.. wid,^

C.lenn pool is Uv..ly.. mil.'» loi,|î alul fiye mile» «idi.. Hannlton >>vltel

pool occupies le»» than a »<|Uare mile. The »ize, ..hape ami h.caln... <,f

j

.•

yarious IK>"1» in .liHVrenl p...l> of the Mi,l-Contin..nl lield d.iîer n,ater,ull>

Al the présent tin,e Hier., ar.. ni.ir.. than »ll s.'parate pool» and n.w on.-s a,

constanlly l'ominit I., lishl.
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Unniinii'il sand at

Umiamed sand at

Waysiile buiuI at

Peru sand at

Oswt'K't sand at

Siiuirrel sand at

Barlli'svilk' «and at

Burm'ss sand at

250 fret.

400
'

8')0
"

825
'•

1,0(10"

1.100

1,250"

1,500 '

. f H... R.,rt\esville rccion as manv as four ot tlicsi- sands liavP

s,.v<.n sands tlmt produce oil or Ras in cmunonral „uant,tH.s,

Coiiliiiuitij <)/ SiiikIs.

.11,, ,.,t,.d -ilinvi, ail tlio .«ands in tlie Mid-Contincnt fiold ar^

r
;"

;^:^, ri; o^;.n liirken and tliin rapidly in short distances.

-'\'"'"rirr:;:rn:^s;Cu.^r:>,:t:;s;:;«''ti;e"ondi.ions
ample, "^"'^ f!"Z7l^^»^ =and. «hicl, lias produeed sucli itnniense

"""
nt:™! ôiUn nort ™ Okllionia, extends nninterrnptedly from south-

Z~^lô^Xtwm,U,. and Osage eonnties Oklahonia. as far as

Z BirdTr ek ànd Fiat Rock fields, near ïulsa. Th.- sa .;o sand is also

, tn^Lur at rleveland. In otlier words, the Bartlesv.Uo sand .s

™''''°tlvbS to h continnons ovor nior. tlian 5,000 sqnare miles.

"Ttin. o fH w.'V.T. "" one knows witli certainty that tins .s trnc.

, • r^lsMcin tlic light "f présent knowledge to eltlier prove .>r d.s-

p,ove the assert™. No on a

__^^^ i„,.,„„„,enco. Kansas, is the

oïl or gas at a depth <n Jooi
Bartlesville. at l.lilK) feet m

,ame sand which eonta.ns oi at

''f^2 lin fêerat Ccv -land. Snflicieut

""
^'^?°^N'!le'ir m:^^a;;t t^'^d ;:!,,::^i;"wi.., approxlmate

'"^^rZeoi'^odnct^aT

lU; ^ t V "Tenàcnlar sands appear and disappear thro.ghon, tiu-

regtn! and that the Bartlesville sand is by no means contninons.

FACTOKS UOVERNINO ACCUMULATION.

The two dominant factors which appear to govern the accnniulati-i
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of petroleuni and natural Ras in th.. Mi i r-

(^) Tlu' striirturc of thc ropks.

Tliichim „! Simh

mort n„t„l in „„. „.„rld, ow.. i.» p™ jn
'

„. ?
""" """'' """ "' "'.-

v.n<. sa„,l av,.ra„.., fr.,„, ,„, ,„ «,) fr, ,„i L ,

'"'""'™'"- Tl„. BartI,.-

»f :iC!"il:-ïï,3*CïS"'»^' •

that, o.lK.r ,l,i„Ks |,„i„^,1 i

' «'•""* l*r dav-. Tlu,,s i, wiil |,e «,,.„

are of.™ ,.„n,parativ,.|v slndl^ om,m,' ''T;"'',"""
""' "'"'"" '«">*

fort l,,.n,.at), tl». surfar...
* ''''"'"' '•"••""*: '"'" 1,2()0 to 3,000

Tlie nsual ,-o„t of drilliniç a «,.]! to tli,. «
pro<luet,onof 30barrel»aday„,av .

'"
. Y ™"*' "''""^^ »" ""'ial

av.™ges ôuo l.arrels „„ dav, eo!t fron, ^^\ "!'"" "" ""<'"' l'™.l"...ion
t «ill be undorrtoo. that iV cat/™"' 1

1* '"
*f•"" "' '"•'" -'I "iuip.

duotive wdJ., oc,.ur i„ a région XL; "d .T
"'""'*™''''^' ™"'l...r of unpro-

profitable. Tl». gênerai ex,xrSr "ô l
'"

'
'" "'"''''"'""

'" """•'•""''•

opération in ,l.ethmner,,and.r™;hZf,"'! •'"' ?"'" ''"^ '""" """
wlnle tl,e opération of the ,leôp 1 |,

'"''''' '* » ^'^ «"f" investn.ent,

po»sibility„tvery„„,ehlargêrprom" "
"""' 'P"'"'"""'' >'"' «ith the

part of thi, région ,l,e gênera "uc.urel 7^' <
' """'"'' "'" «™'"

normal dip „f the rock, is tn ,t .
' "' " '"•'""' "'"noelinp. The

-ar the ea,„ern ou^r^; of tl' PenSv/nT'"'^
'"'" ''" '''' '" "-'^

mde in the western part „f the M dïwin n^ fiT' '," ^" " '° f«" '» 'h"
-ver, thi« western dip „f the rooU ,™' "™'.'''"- I- '"any placea, how-rooks bas been tnterrupted l,y loeal folding
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,.,... ,„,.. ... —, -;-f>:— ^:ixz i:zz^

^:^:.^î^:i";=:;=---^ -'- «• -^ -"

vation go^. praCically cv.ry u,l P™' '"
'1

.f/™ ho"v vor, «bat it is not

usually obvious.
occupied bv Pennsylvaniau rocks,

petroleum bas so far b.™ found <''";'"; "'^^''^o/kno™ cas. .bcre

Lt that, .brouBbou, tb,s »«".
"P^^'i'^f'^.^J'.as has bcen found.

drilling has bcen don,, along ""«'^ '»' ' °'^
'

"J
™

^, ,„a „ear Poteau,

The gas fields near Fort S™> ^ and Ma,M^^^^^^^^^^^
^^ ,,^ ^^^^

Spire, Kinta, Red Oak -^ ^^^"'^l^^^X7™ ^

considérable amounts of petroleum.

Relation between Smds and SIrudme.

WithinthedevclopcdportionofthcMid-Continent«e,dw^^^^^

above, the antielines are not so ^-P'™™, "^
'^^ '':;;^:lïv thick sand

the largest oil pools almost mvar.ably °^™J ;''^
;^'^. ™\;i,„„, cleveland,

underlies an anticlinal fold, or a terrace

^'f f^^''^ ^^^^^^ „„„ „,Uy large

Cushing, and in fact ail «'^ ^f^ ^^ ^ ^J^^; rclbination of thick

amounts of petroleum, ™ntam ths ^cr> m
^^^^^ ._^

sand and structure. In many
"'«""^^J'^/i^j ;:'„,, évidence that the

considérable quantities in reg.onii«-^^.erethere.MUe or n
^^^^ ^^^_

normal western dip of the rocks h- bcen mtHTupted.
^^^ ^^^^^^^^^

ditions, however, the dnl revcals the "-' '^at th o
^^ ,

!^trs::k::ï:i^t=sr:^nn.a„yofthepoo,sinthe

Osage Nation



PRODlcno.N AND DEVELOPMENT

.he pH.e i, 88 ce„„ p„' .a.e,, t, U 11!!';::,; t:™'
"'^' ''"' ""^'

rival th.. world-fa™„u G1 pi w W T '7'' ^î''^'' ''''^ '"'' '°

dailv production is now 100,000 ba^êl W„r h'
'"

M^'l'
'"' "=

of a nuniher of tl„. older dooIs I,»,.)!
'

,,
"^ -''"' "" '">"«'• a™8

of new pool, havo comr.oTiht
" '""*""'"-^- ™'^"''«' """ " """>•-'

NATIRAL GAS.

practically eZusted
0.1 "pTolrr "t u'"' T. 'Vr' '"' ''^^"

•thewelldrillsitaelfintooil" "'' ""^ ''""''''
P'"'""'-''.

P^rt of the eitie,, of Oklahor and T^em KtljJha Ï '""
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aipated int{i the air each day. \vt for tliU négligence there weni» Ut Uv no

immédiate effective remedy.

At présent therc i» no way of estiriiating the amount of natural gas nnw

available in tlie Mid-Continent field, but it is prolmlily between one billion

and two billion cubic feet per day.

FUTURE OF MI[>-t'ONTINENT FIKI.D.

There is no means of knowing accumtely the possilile extent of the

Mid-Continent field, but, taking into aecount ail the availal)le data, including

the stratigraphy and structure of the rocks, and the known occurrence of oil

and gas under existing conditions, it niay safely l)e estimated that, at llie

présent time, not over one fourth of the future available territory in Okhi-

homa and Kansas lias heen drilled. New tields are tonstantly coming

to light and tlie limita of old onef are being extended.

Many of the wells now in oneration hâve heen producing oil for fifteen

years, and are by no means exhausted. At the présent rate of development,

it will be many years before the productive area of the fields has bem de-

temiined. It will be many more years before it ail will be drilled. There

need be no surprise if tlie Mid-<^ontinent field is producing l)oth oil and gas

one hundred years froni this date.
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Tlii- iilltir-liniil uxi's ili> uni ruTi ^triiinlit liut ciirvr jn zig-za» l'cmrsM

tlmt «m tu !« iufliu-rici-d liy llii' cliliT riiarnirml n«-ks cif llie liiisiii.

'Du- KUs-lii'iiriiiK strutu un- i-iirvi'il luit orily hdrizoïitally. Iiiit- us i-iiU

h,-st Ih' viTiHnl liv tlic intcrstriilifiivl cluc-itii' tuff l«'(ls cxliiliit «roiit viTtifuI

uniluliiticm». In llii« niunricr un' fonncd tlif RriMt ((a.«-l»'iiriiiK vaull» that

liavi' Im'i'II tiicntiiii»'»! uliovc.

•[Ih' firsl horirig «liinveil alsii Ihal strala n-liich lie iii'arly liurizimtal al

tlif snrfaiv liavi' itri'atcr im'linatii)n.s in cli'|itli. fur histanci'. 40° ut 4iK) riictri's,

ïliis (iinililimi i)l)tuin» fn'tiuimtly in tlir luter Mi.)c<-m> 'f>U of Transylvaniu,

as wcll as in tlic |M'trcilcnni Hi'lils iif lioumuniu, - Ihtc it was lirst iiIisitvihI

l)y l'riif. MinzEK anil namcil "iliapir fcplil."

Thi' ili'taili'cl KWiliiuical invi'stiKatinns sluinc'd alsn tliat, un tlic nnifRin

ot tlio Miix-i'ni- liasin tlio antii'linal fulds ari' nnicli i-lnsi-r tugi'tliiT arol

liuvi' Timi-h nri'atiT ini-linations un tlir surfai'f tlmn towanls tin- niiclill.' uf

tlu' l>asin. wU-tv tlicv arc fartiicr apart.

The rirlust xus-licurinn fulds liuvc unly a sliglit di|) at llii' surfuii- l)tlt

hecuinr mure stri-ply inc'lini-d ivitli drptli, a» i» thc' case in thc ilistric't ot

Sânn:is.

At thc ])rcsrnt timo tni wi-lls havi- I n Iwri'il tu study the |5us-li|.arniK

Silrniils dume, «liicli nivc niuri' tlian l.ô million (l,tiô8.4:H) ruliic mc-tn's uf

natural Ras ,«t day. Tlii'sc «vils slu.w that not oiily is thi' country lU'ur

thc anticainul axis rich in natnral Bas lint aiso tliut whiili li^-s witliin olie

kiloiiictri'of thi' uxis.

Ail thc «fils ari' raiilHHl und ri-ady for thc utilization uf thc |!us.

In cuimcc'tiun with thi. nas ficld of Silrmda mvist lie mcntioncd tlic nri'at

gas cruptiun uf OituLcr 2!Mh. lllll. Tliis occurred m" thc sccund wcll. in

a place whcri' prcviously, witliin tlic iiicmury of mnn. gas niinglcd with sait

watcr Imrst ont along a lira- of fracture and was utilizcd fur tlic trcatmcnt uf

rlieumatic discascs. cunsti'utinB a |)riTnitive watcring-placc. Tliis gas

éruption was preceded liy slighl eartluiuakes, and wlicn th,- gas cauglit firc

it Ijurncd witli liigh ai.<l t-rrifyilig flanies during tlic flrst night. gradually

subsiding during tlie following days. uiitil it was flnally extinguished liy thi'

militia.

Tins gas éruption scriuusly damaged tlie ruilway near liy and destroycd

the simple watering-placc. It wus uisu uf greut intcrest to geologist.s, fur

during our la.st investigations we found trace» of many huiulreds of aucli

éruptions, which produced nmd voli'anoe» generally "imil"'' «" "i"»'' "' ""'

last éruption at Siirmiis.

On the anticlinal axia of Silrmils a second dôme fornis the gas field cf

Mezô Sdmsuntl, which is liow tapped liy Iwo wells SB.").? mètres and 21.5.4il

mètres decp rcspcctively, and giving 83.(X)0 cubic mètres and :)n (XX) euhr

mètres of gas lier dav rcspcctively or. together, 113,(X)0 cubic nu .es. '11 c

dôme of Mezô Sdmsorai. as I liavi' proved by trncing the course of onc tlmi

dacitie tuff bed, is more compresse4l than that of Slirmâs.

The third great dôme on tliis anticlinal Une is tliat of Maô Kapi'.

which ha.1 not yet licen cxamined by decp borings.
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Tl.i' l.»»iîi i-> lUli'il. l'urilv willi "Ml', purll.v «illi lui't T.tIi y ili'|»i»il«.

Tlir iiirlv TiTlijirv i I':'k utui i lliwKviu'l a(|i.B-il»iir ri- luriiily .I.'viI,i|h.iI

i-liiclU li.'iir II"' woliTii limrKin wIhtu, il «.•m». iln|»irliilil lui.' ( ri'lun-..iw

iTupliv.- .Iri'imllii'i"''! Il "-'Il'" ''•""'• '» """•' '""'" •'"* "" """"'>

,li.turl..-.l uiul Ihi^y Imn' i. t.>l'"l»r -Iruitun., nnvt I.Kully uloim II..' iimrmn»

(Murotiulia ll.Hl.Mfulvu) wliir.' iIha rii.-l lliv l'iirly C"'!» u» rniplnv».

Al uiIht imrl« ut Un- 1-nlir v.tv f.'» "f II"' "IiI'T 'IVrtuiry .l.'|«i.il«

rciuiiiii : -..I".' 1111 ilitii- '""'" "" " '"' '"'" "'"'"" """" "" "'" """"'

i,„r(lrr iivur l'.iri««l iin.i ni." a «nmll luiumril I.. llir iwl «I l^iv.'l.' m lli.'
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utnl Mil! I.iyi.r» ^pr.M'iiliim .l.'IHWli.ni in " 'l'""'! ^<'"'"' '""*'' ''> <"V'"'^

COllllilitllI^.
I II I

llr»iilr^ Il fi'w Ki'ullirvil iiliuit-, rviimiii» i;!' ti»!"'» n"'! " 'i'»' "l"'"»' ""•"

«triitii iiiiiluili iilily Krriil iiviiiili.TM iif CIMiininii wliii'h ^

iif iilliiT iiiiiliml lifi' iii llii' "iil'V «utiT. tii liuvv n

As.svlliiitiK un nrmiiiii- nriitin 'nr 11"- K»^. ii'* ' '1"

f(iriuiiiiiifrri« in cxplunaliim.
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i.f th.. Mii.|.in.. S...I. wliii-h un- niurk...l 01. th.. .......mpanyinK «ki-Lh iimi>.

Thi< v..l..ui.'. u..tivitv ....iiliiiui.il in th.' >'ii.i....ni. i-Tioil a» th.. umit

ami ni.,.tlv i.xpl.».iv,. all.l..»iti.. .•riiplii.n» ..f th.. Ilarnila ..lia.l. Tli..»e
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S....... iniii..r l.a,alt ..rnpli.ins un thi- OH riv,.r »....iii t.. Imv.. .•..i.tli.u..l ui.nl

l'li.i»t......ii.. tiii".- ^ , •. .1

In a l.ri..f r..vi..w ..f th.. K...il..Ki..al liiKlnry of Transylvanm it 1» ..xa..|ly

thi» ..rnptiv.. u..tivitv «hi.li h.il.U .mr att..ntiun iii..i.t. N..I ..iily w.t.. tli..n.

inipiirtant .-mpli..!.»' in lpr..»uiiial,ly) lut.. PaliPiuni.. (H,.r,.ynianl ami lut..

(r..ta......us p..ri...l», ami in oarly Ti.rtiary ami lat.' ï.'rtiary. but a I..11IÎ «..rlci.

,.f .Tuptiv.. r....k» w,.r.. al».. f.iriii...l .hirinn th.. ..l»..wlu.re <|Ui..t M..».iz.ii.. .-ra.

Th.. Kr.-atr»t ..f ail th.' y.ih'ani.- ....tiviti.'» wa» llmt i.f iat.. (•r,.|a.....iu»

ami T..rtiarv tin.... Thi» ai.tivily. .Inriiw th.- T..rliary |».ri...l, »....iii» t.. hav..

niov,.,l »,iuthrast. in r..lati..ii with lat..r ..ru»tal niov..niont» »u..h a» llie

liroaking up .if th.. .KKfan in l'l..i»t......n.' tiin...
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did nat take place at the surface of the »ea. The second .8 that. a though

microscopk. .xamination proves the darker material to be eomposed ot homo-

gen^us crystaU which react for dolomite optically and w,th Lemberg»

^lution, the proportion ot MgCO. to CaCO, wa. found by analy..» to be

te«Z>l : 3 (MgCOa 23.35%. C'aCO,, 71.03%). In the volummous

literature «hieh ha. gro™ up round the question of dolonntuafon thèse

two points may be found explicitly or implicitly referred to, but a uUer

ùu^istence on their meaning n,ay lead to a clearer conception of the funda-

mentals of the problenr.

THK CONDITIONS OF BTABILITÏ OF CALCITÏ AND DOLOMITE.

A concise formulation of the probable process of dolomitization is that

recentlv suggested by Linck in his article on the formation of carbonates m

he first volume of Doelteh's "Handbuck *r Miner„iae,me." The sta.e-

ment is a. foUows: " Der Dolomit bildet sich bei Oegenwart von Calcmm-

carbonat in der Losung oder bei Gegenwart von labilen Modificat.onen des

Calciumcarbonats in Bcdenkc-rper als Produkt eines C;le,chgew,chts .ws hen

Magnesiumcarbonat in der Losung und im Bo.lenkôrper unter gleichze.t.ger

Aufzehrung des vorhandenen Calciumcarbonats." Unck seems to consider

fhat though CaCO, is not stable in the présence of dolomite, MgCO. may

be présent as a stable solid phase when the dolomite is in process of formation.

He suggests that, in cases where a small quantity of MgCO. ,s présent ma

hmestone, the dolomitization may be due to the d.ssolymg of taCO, and

r; talll.ation of the remainder into dolomite. Skeats' shares tins opimon

with référence to the dolomitization of calcareous alga.. On he other hand,

he V ew may be advanced, as was donc in the instance ot local dolonnt.zat.on

referred to above, that the Mg salts présent in the alga= go mto solution unt.l

he concentration of Mg ions in the solution is suffic.ently great o cause

précipitation of the double sait. For purposes of simpheity we shall at first

rZout of considération the possibility-indicated abov^ the forma ion

of mived crystals between CaCO,, MgCO., and CaCO, MgCO, and shall

as-urne that thèse thrc* salts are completely immisc.ble m the sol d state.

It is évident that, under the same conditions ot température, dolomite^

or at anv rate, linK«tones with high percentages of Mg-may form m oue

place and ordinary limestone in another. The concentration of Mg ions m

ihe solution is evidently the determining factor m certain instances of dolo-

mitization. This is undoubt«lly the case for the hmestones investigated m

Manitoba. It will serve our purpose then, in invest.gating the dolomltiza-

tion process, to deal mainly with constant température and pressure and to

consider the effect of différent concentrations of Mg ions in the liquui phase

CaCO, in the form ot calcite is stable in présence of sea-water of normal

composition under low or moderato pressure, and even >" P"«";j "/ ^
saturated soluticm of calcium carbonate in water. Dolomite .s stable in

'„ ot seawater with a fairly high Mg percentage. The stability seems

1 Bull. Mu«fiim Comp. Zoology (Harvard), Vol. XLII, p. .53.
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torni.' Tlie aolubility curvi> f^r arugoniti' lies, liowcvcr. nbovo that for

cali'itr; and undcr conditions of inaxiniuin rfaliilily calcite ia tliu solid phase,

l'Vi'li in prescncf of a certain aniount of Mg. The staliility of calcitc in

normal sca-watcr at ordinary tcrniKTaturcs and MiiKlcratc dcptlis indicates

that tlii' point of intirscction of tlie two equililirinni curvca lies lictwirn tlic

biscctor of thc angle XOY and OY, secing that the pro|iortion of Mg to t'a

in normal sea-water i» ronghly 3:1. The aclual position of the interesection

of the two enrves is undouhtedly considérai ly affieted not only hy teml)era-

ture and pri'ssnre livit ulso liy the charactiT of the sea-water." Tlie nature of

the eurve PQ in its extension towards the OY axis, and of its interesection

nith eciuililirium cur^e8 for Mg salts, need not lie considered hcre.

THHEE DOLOMITIZATION riHH'ESSES.

With the aiil of the iliauram. three dolomitization processes niay lie

eonsidired: (1) dolomitization of the type suggested in tlie paper on the

Manitolia liiuestones, wlierc the process is supposeil to be due to niaunesian

sait» liberated from alga'; (2) dolomitization due to evaporation and con-

centration of the waters of inland sea»; (3) dolomitization due to percolation

of Mg-bcaring «aters tlirough limestones (sub»er|Uent dolomitization). It

is not to be understood that thèse three typical cases are meant to cmbrace

ail dolomitization processes. For instance, many cases of dolomitization

may be due to the leaching of calcium cartionate ont of elcvated limestones

liy presuraably acid meteoric waters. Tliis p; jcess is specially emphasizcd

by Clahke.' Hère we arc dealing only with the f^-ial product of equilibrium

between a normal or conccntrated .«ca-water and the solid phase. Such

equilibrium conditions eau only be established after long continveil contact

between solid and liquid phases, owing to the relative insolubility of calcite

and dolomite.

Case 1. Hcre the concentration of the sea-water, beforc solution ol

Mg sahs takea place, is represented by the point A (Fig. 2). Calcitc as u

solid phase is stable in présence of this solution. MgCOj or othcr Mg salts

however, are unstable and will grnilually go ivlo milulion, the composition n

the solution moving along A to P. The stable phases are now calcite an.l

dolomite, and a certain amount of dolomite will lie precipitated. If evapori

-

1 LiNci, .Iciiaisch. Zcitmlir. t. Natarw., IWW, p. 267.

ïS«> Pfaff's Expcriments, loc. cit.

3 Data of Geochemietry, p. 541.

^•#
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»»() R. C. WALLACE.

doloniili' ia tho atalili' iiliase. ( uli'iti' ivill K" i"l" «"lution. anrt (lolomitc will

foriii. If pulciti' contiimi's tu ili»«ilv<', thi' ccinccÊitratiiHi iif tlii' *iliiticin «ill

gradinilly c-lmnei' tu 1". whiTi' i-iili'iti' unil doUiluiti' arc Uith stul>li'.

lu nono nf tlir casi'a i'oii»icl(T«l. d(H'« di)l(imitizuti(iii taki' place liy <lie

disacilvitiK (if cxccss <it ('a( ()j, and conséquent increa'ic in relative prii|ior-

ticin» iif MkCi ij ])re»cnt in tlic solid state. lieiiacininn l>awd i>n tlii' law of

niaaa action' innst l>e Boniewluit niiidilicd l).v tlic com'dcration i>! the aoluliili-

tie» of thc «olid phases ]lossilile. If the prernises on which tlic déductions

are hascd tic granted, tlie l'onc-lusions are of sonii' importance in connei-tion

with iloloniitization in Reneral. aiul witli ttie transformation of calcurcous

algB' in particular. 'l'Iie diaiirams also explain wliy a alight increase of Mg

ions inay lead to a vcri- consideralile amount of dolomitization. Wlictlier

thc inference tliat hoth dolomite and calcitc iiiay. in certain instances, occur

as stahle phases can l)e held to explain the occurrence of magiicaian linie-

Ktones, is a niatter that will lie discussed latcr.

IHOMORPHIsM or CALIITK. DOI^tMITK, ANO MAONKSITK.

Thc foregouig is Imsed on thc assuinplion that calcitc. dolomite, and

niaglu'sitc iL. not form mixcd crystals. \Ve nmst now emiuire more elosely

intu thc r. ..itionships. isomorplious or otherwise, of the threc minerais;

a lack of précision on tins point lias led in thc past to a certain amoinit of

haziness In the formulation of dolomitization processes. Retgkh's elassical

work on the thri'e minerais" was mainly conccriu-d with spt'citie isravity

values, froni which lie concludcd that dolomite was not a memlier of an iso-

morplious séries of which l'alcitc and niagncsite would lie tlic end niemliers.

but :xn isolatcd roni]ioond Hc also considered r-alcite and magnesite to

\if practically immiscililc. His conclusions secnied amply sulistantiatcd

bv thc discovery that doloniiti' crystallizes in a Icss .synimetrieal class of the

Fio. 5.

Iiexagonal system tlian calcitc and magnesite, and liy the large numIxT .if

anaiyscsof tiicthree minerais that show only very sniall amounts of impuritii «.

The rcsult has lieen that analyses showing both CafO, and MgC'()j h:v

been thrown aside as represcnting mcelianical mixtures of two niineru •

I Vas Hise, .\ Treatisy 011 Metamorplùsin, pu. SO.'i, SOfl.

! ZeilBchr. I. phys. Chcra.. Bd. VI, p. 230.
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MH2 H. C. WAI t ACK.

tliun tlir (*iiii|>I»T PdniiioiHritB, owiiiK t<> u Uvh syimrutrif'ul flnicturc uf tlic

('i)iii))U-x nioli-cult' or of tlic inttTtorkinK [witit Mystriiis.

CDiiNidcrinn ull tlic fuctrt, wt- fi-ft JuNtihcd in tukiiiK rulcitr. tlointnitc

urul nmKni'F<it(> to bi' an iwniDrplioiis scrifs, thoiiKli not u i'iitrupiv groiip in

tlio wiiw uf tlie Word undi-wtood liy Linik. Wlth rcjiui<i to tlie po.iwihility

of nilxcil crystulr' ht'twcfn thf vurioui* coiiipouiKN. cxperinii'iitul wnrk funi-

Miva i\» yct Hunicwitat c-ontrudirtory t-vidciu'i-. Linck t'onMidi-rs thiit culcite

cryHtulrt MÏtli Hiimll p(^(('ntaKe^< of MgCOj, und dolomite cryntuln with sligtit-

ly ton larf^c pt-rcfntagi-w of {'u('()| rcprcwnt "solid solutions" und not tnie

niixcd cryKtaltt: und tliat doloniitir linx-HtoncN arc i>ithf>r niixtiircs of dolo-

tiiitc und culfiti' or n'jiular intiTKrowtliw of iKitli minerais. Ijnck und hi»

piipils liavf found u truo iMunorplious mrwn only in tlif forni of tlif Ihird

(vulcritt') niotlification of <'a('(n, witli tlu- corn-epomiinK MrCOj nicxlificu-

tion, and witli intcrnicdiatc mixturcM. 'Hiphc occur in Mphcruliti'f* wliich

huvi' no counterpart in nature, and whicli Hci-ni on riw of température to ro

over into culeite, dolomite and mugnesite'. t)n the otiier Imnd. Pi'afk

olitamed hoiiiogeneous r]iomlH)hedra whieh gave ou analy^iH percentages

var>ing from 6.93 to 12.77 CaCOa. a« impurities in a magneMite. und in

aiiotîuT case a fine jHJwder eonsisting of (Mi.7fi i)er cent. MgCO and 2t».48

per cent. ('aC(fa. It is of interewt to note also in this connection tluit tlie

Fia 6,

proportion in wliïcli KeCOs oceurs in dolomite (in tlie minerai usually kuown

as ankerite) is variable, and thut it oceurs replacing tlie MgCUs of the dolo-

mite. In any discussion on this subject. however, particular weight musl

be laid on tlic conclusion arrived at by (iuH»NEH as a rcsult of bis investi-

gations, viz., that only thosi menibers of an isomorphous séries arc widel>

miscible with each other whicli îiossess niolccular volumes of dosely compar-

able magnitudes.

The niost probable interprétation, in the opinion of the writer, of tli

évidence that lias accumulated is that whîch would be represented di; -

granmiaticaliy by Fig. (i, if the carbonates <'ould be subjecto<l to therni; l

anulysis. CaC'Oa (A) takes up a limited amount of MgCOa (B) in isomiv-

' Doelter'b Handbi'ch diT Mineralchoniie, Bd. I, p. l'25.

2 Lot. rit.

3 ZeitM-hr. f. Kryst. usw., Bd. XblII, 1907, p. im
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wu H. r. H.M.I.AIK.

Miimiriinri liin" tmir» un- tu )» cim-iilfri'»! un iiiixIiin'H of nilriti' «rut

<)nlnrriitt'.

;t. (iili-iir, iloloinih-, iiiid niiiKrit-'>ili' l'ortii un i-MiMi<»|»liMii-< MTit-», lui)

iirr imt "ii <t.wU rt'liiini us lu r..ii-iitiitf u ciitrippir nrmii».

I. lu ull |irnl>iiliility vnUUv i> iiii^ciKIi', lo u liini(t<il cxlcrit. with •Inlix

iiiitt-, uikI <li>tiiriiit(' uitli inaKtu-^iti-. It \h nul cniiMiiliTiil tliat tlu' ini^riliilil.v

in -u c-i)ii.-iilrrul)lt> tliul t)it- rMiic'liisiMii.H urrivi'il ut fmni tlu- Mtii<ly nf tlii-

(liuuniriix wiiiilil U' rnatt-riitlls iilYrilfil,
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gHD M. I'. l't)NNnN.

i. In l'VniKiraliiig llir niiil .iiluli"» in plutinum iluhi-n for ttic «i-twMlum

iir Mm, m liini'» (nini 1 '' .i >»' <''"'• "' "''"'» »"" '"'""' '" »'""'' I"
'

i.i.t.nlly tu Ihf «urlwo ot tl.f .li.li. Itm |»i««iliilil.v «lioulil nul I». wholly

ilii«n'Ki*ril«il.

Inm iind udimiiiri oziilrt.- Kvin whiii tlii- iiriliniir.v pr.'ciiuli..n« uni

lukin, tlw inniti'»! priiipitali' uf iron alxl iiluminu uxiili» i« liuliU' lu U> liiw

In «.inlil. ...iwiiilly whrn Isr».. (iu«ntilio« c,f rirrif nxi.l.' iite primiit. I Imv»

oliliiini'il «(«kI rmult» l.y pM'piiratinK Ihi- filtcr pa|»T u» u«uiil iiiul iii"ir.ti'nini(

thi' ilrii'il pn^iiliilatc Ih.iriiuxlily willi »n uli-ulinli.' «iluliun "I unniuiliiuni

nitrulf. when. ufIcT fiirtluT i|ilifk ilryinn. tlif iiriripitut.' i« «li.vvly iiinili'il.

I.imi- Tlii' fiMiiilc iiiHTiilinn of niliswilvinK llii- inlcinin nxiiluti' rir"c'il>i-

luti. «li.rivi'il tnim ilu' tiltrulf .•imtaininn iiminoniiini «ulpliitl.. .Iiimlil nul uIîit

(lilliiullv ami ir. luIvwiliiK.nm». Thi- »ul|iliiir prf.'ipiluli'.l ni lln' »nmi' lime-

,u, llii' nilciuin uxulalf lm.< U-vii tuumi l.i liimlvr rcmly n-.ululiun uf llic

lalNT. Il i«. ai nlhiBly, »afrr lu iniiiti' llii» prccifiilali. pri'viuu.. I" «ulutuin,

wliim ail llir liini' i» iwily ili«»ulviil. Thi» alnu«l .uiktHuuii» priTaulum i»

givcn ul»u lu .•nipliu.-i«c II»' niri' niT.-»«ury in iHTfunninK niinur u|kt-

AtiuliM.

Mrrminalim of irmi liy W,.S melhal. Il wii» furniiTly 11»' pnu'llii' lu

hav.' HinniiliTalilo Un- «ulphuric acid in lhi. «ulphal.' sululiun uf tlic irun ami

illumina uxiil.'H wlwn \ii^ w>» »•»» l""»"! H"'""!!'! i' '" '"''"< >'"' ''•"'' ""''

jilialf. I fuunci il ilifficull lu uhiain ipK'tc nilui'liun l>y lln« ini'lhu.l.

alIhunKli l'viTy prwauliun wn« taken. KnuwinK lliat »unn! r. .1 ^lv i nru-

«»»«», O.K., tiluninin liv linr in acid «uinliun. art lii'»l a >inpli»hiHl wlii n llic

Miluliun lieionn-M iwarly neutral, I auc(i™fully applli'il tlic «alm^ principli-

in llif riilmliuii uf irun aa fullow»:

Ex(c»8 of ummunia wa« addwl lu Ihc «ulphuric acici .aululum uf llif irun

ami aluinina (ixi(li>«, and aftiT lU'Ulraliïiug willi «ulphuric add, alH)ul 2 r.c.

uf dilulc sulplmrif ai'id wi>rc mldinl in nnv». In Itii» way lli.' in>n «aa

«IKTdily and oumplflclv rfdmcil. Tliia nii'lliud. which I Imvi' l'inpioyiKl

«iniv 1!K)I. ha» l»'en rurrulxirali'il by cxiHTiinenls. (.Sm Bulli'tin No. 422

r.S. ( M'olugical Survcy).

.Un»ii..iiii.—nif folluniiiK i'xp<'riincnli. wcre undcrtukcn lu di-lerininr

thi' l'Ihfii-ncy uf adilinu nilrir aciil lo II"' inniliil mauncsiuiii ])yrophu»phalc-

(MullV'll. 'or "i>' pur|Ki»i- uf InirninK any n'inaininK carlHjn panirli-a. and

obtaining an ignilod pri'cipilali' in acTunlaniT willi llif furmnia MkîIV'i:

Froni a .Holulion uf magnwiuin inadf ui> lu une lilrr fuiir iipial |)orliun^

wcrc taken, and thc nmunraia in each wa» prccipilalud twiiv and waahed (u-

amnionium magnésium phosphate) witli Ihc uaual pri'cauliua-). The foui

précipitâtes were deaignated A, B, ('. I).

A and B were drie<l until incipient hrowning uf the hiter paixir occurred

after which the précipitâtes were separateil fruni llic paper, ami ignited aftr

the uaual raanner. A and B were then fourni to weigh 77.3 ami 77.5 iiiilli

granniips, as MgjPjDr. Nitric acid wa» added tu the ignited MgiPi"; 1

1

the iKircelain crueilile. ami un evaporation the residue was again ignited au I

wcighcd. The graduai lo»s in weigh; if the Mg, V, O, is ahowu hy the flgur. -
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888 M. i: ONNUH.

MM. or tlu' Mll:lll

mil in

tlicl, liaviliB iIh

ti]iillinll is ni>t l'X

Ripiiration <>f tlu' luiirnimiuin ]ili(.>|iliiMii"bl«l!iti' m llu'

iiiiiimnts sui'li as urc uMiiilly luuiul in rm ks.

Varbim ,lioxi,lr. In tin- ,l,t,T.ninali.m„r ('Oj I w.ml.l lllift" n.n.n,M„.n,

,„ ,1 nsi.k.rali.m ni «linnisls tlu- pis viilunu.tric nu'lluKl ..I I.lnuk a.ul

MA.aHl.KWsM. as ,l,.nili..i in THKAnWAl.L (Hall), .Umlaliml ClmmM,„

i;tnl. filitiiml.

Insti'ul „l llir inli.s sl,..« 1. K. lia- rilsl.t n. future 01. a I.uiisi' lui..' as sli.mn

in Ii,n,r,. 1 Hi uf Srrn.Vs V..l„.„.ln,- .Unl,,.^ mh ..lilion. p. .liB) n.av I,,.

„<,,1 lliiTil.y <li-l«n-in|! «illi lia- l'uiMpi'nsalinn tul»'. arol tiikniR tlii' l.aio-

nirt.T na.lini: iuslea.!. KOH is a<in,itl,..l fur al.sorptinn fn.ni lia- littli' nip

„, ,1,, , f lia. luli... Tla. us,. ,.r an air pninp facilitat.-s ul.taMmw t ,o

n,r,.ssary vacanun, Tla' pr,.s,.u«- ,.f H^S n,ay all.rwanls !,, ia..nl.l«..l n, Ihc

KOH si.lutioii as miuincl. 'l'iiis is

fi-wc'st sc.urtas cl" irri.r. is cpiickly pcrfcirinnl.

«.llr.niva..y.,tlarn„lli...ltl,al I havc l.i. 4.

Mknii.s. n,. pr.rauli..ns nr.Tssary t.. ensur,- a.rnra.y in lia- .IH.-i-

,„i,„„i„„ „( „|k;,li,.- in n«-ks l,y .Ii. La^rnav-SmUh naUaal liav. ».,,

,k.slTili,.rl l.v llll.l,Kl.l>AM. In a,r..nlan,,. tla-n-witli tia' i-ha-t Inss bas I», n

,„nsi.l,n.l lo ,..rur i.. lia' l.nripilal,. ,.1' ii.ne r v.d In.ni tli. a.|U...us

iMrai't of lia' iiriBiinil Insi.m.

DuriuK tw„ ycars- ..xiaTicnc,., la.w.vir, I hav,. l..uml ll.at th. nsalu,.

froni lia. ala.v,. laipnal fusion still .ontains alkali. an.l tla.t a seroial lusa.n

is n,.....ssarv. Tla. anaauit of alkali ».,..«.».,! l,y tl.is sr.on.l lusan, anamnts

to aliout ! inilliKrainna.s «hen lialf-Bramm,. sanM-Irs arc us..il. or abou

,-, p,.r ,.,.nt. Tlif pr,.s,.nn. of alkali.s i„ lia. s,.(ou.l fusion nngl,t l.c asc-nl.,..!

to la.-k of ,.ari. in pcrlorn.iiu! tla' first fusi.in an.l oxtra.tlou. H.Avvcr, lii>

own tnatnu.nt .>f tla. first fusion has always l.,.,.n n,or.. tlau. orilinanly runlul,

involvi„B ( I , fin,. .rin,li,m ..f .1 san.pl,., C.'. ,-oolinB of ta;, ru.-,., h.l ,lurmB

fusion. Cil ,.,a,i|il,.t,. slakiiiB.if tli,. liai., afp.r fusam hy a, kl.t.on o tl„. s iialUst

<,uantity of waKr to tli,. -till la.t .ak,.. an,l (4) using at l,.ast (,U0 r.,.. «t wasli-

water raisiil to llu. ImilinB |i"int.

II. 111 K TOTAL Oit A,aiHKr.AlK. I.KltrKNTAGK.

\ p,.rlV,-tlv p,.rf,.rin,..l analysis «„ul,l yi,.l.l 10(1 p,.r eut. if ail tli

pm-ipitat.s «,.,•.. pur.., an.l tl,,. s..parali.n,s. ,l,.t,.niiinat„„is, n,an.,,ulata.ii-

washings, et,-,, «.t.. .arriiil .lUt «itli oiilir,. ac-urai.y.

Tlicre <-an l... n,. ..xccption to tlio staloini.nt hy HiLLEBElANli tliat.

coinplcte silicat,. ro,.k analysis wlùch foots up to hss tlianU» p.r «•..t. >:

gcn..rally Icss satisla.tory tlian on,, wliidi slmwi. a s.in.tl.ati,m sumewliat i

racess of 100 "
Sii.li a stat..in,.iit, l.owt.v..r, could v,.ry w,.ll Ih' niadc. fn a

aprhri consi.k.rati,.ns al.a.e. witliout any roform.-.. t., work i.xp..rinu.nta..,-

,l,.t,.rn.iiie<l. It Impliis lliat tlip opérations of wasli.ng. ignitioii, sep;.-.:ta i

an.l .U.t..rininati.al <..,nii,...t<.,l witl, th.. analysis Imvo la^en pi-rfon,,...! ma -

practically i.leal .-.m.lition.s. But a dose approximation to 100. rei,re.s..nt
,

il

tlie sumiiiali.in of an ai-tual analysis, : not conclusive evi.len..e of |i.'rl '
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détermination fur tlie imr]),.M> iif iuereasnig my percentiiue nmsKieralil.v, for,

partieuhirl.v in snnie instaïu-es. anil t.. a less ileBrc.' in niany analyses, tlie

suînmatiun «as li^ss tlian 1(111. The ehange in the nietlicl of alkali détermin-

ation deserilied aliove lias given an increased pereeiitage uf alkalles and

hrouglit the total liearer to 1(10 per cent.; yet. previous t" tliis no exception

coiild hâve ordiiiarily heeii taken to the siiiiiniation or to aiiy single detcrml-

.\s a second exaliiple. 1 foiind that, in the analyses of rocks eoiitaining

high iierccntliges of iron, the total was freiiuently lielow the gelienil range of

summations. Of course tliis was an observation that required more tliaii oiie

analysis to .stalilish. and led to the inethod given uiider détermination of iron

and aliimina.

Excessive occasional variations of tliis kiiul, naturally. can only lie

avoided hy applying c.rrect nioilificatioiis of inethod, aii.l wiU he encountercd

oftener in' analysis thaii thosi^ variations due to tlii' more niiiforin opcratioas

of \va.shing, etc. Henee a correction of tliis kind should. on the whole. lead

to a Btill la'rger numlier of analyses falling «itliiii safe liinits of siimniatioii.
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knliolflumini' imrh kurziT iCrwitnimtijï .,\vic Wiitlir-" l-irurn Iuj-m/i;^ iIit

Niidnvcis di-r Iciclilcii liicjrsaiiikiii uni lulirliim', kristHlIoRmiiIiisili nirlit

clffiniiTlmrt' Hii-lituiiKi'ii uml ilic ulHiiasclicmlr 'rurskmsfiiliiukril li;ittiii

.•^clmii (laituils zii iUm ScIiIusm- mzwiiiinrii. ilji.ss durrli Wiirmc/uliilir ciiir

.. \'(*rriiiK4'riinK tir» Wiilrtstimilcs ^t%vn t-ww Forinvcniiidcriinn . . . >iili

iiIlKi'iiLcin, iiii-lit iiii.<s('lilii'sslic)i iti kristiillnt{nt[>lii.-^i'li lnsliiiiintcii litt'litiiim«'it

jEclti'iid" niaclit iS. 72).

"

Hci iliT rnti'r>uclnnin iji simili ncv Stûhffmi «ruai) -irli lici 2110" riiir

HiijîuiiKsuf'scliwiiKliukrit viiu dun-IiM-lmittlîcli ().:i ().,'> rimi iu Aw Miiiuir

lui l'iiiiT Hifniiiifïsl>('lastiiii(>; vuii )>0 75 jn-dZriil ilrr Hru(lilM'lji>l mi«;; <
<

utinlfii sninit in kiirzrr Zrit— his zu cinrr liulhcn Stuinlc I)iinlil>i»'i;uimfn

vnii H) mm (Tzirll. uml die ViTsurlu- faiidcn ilir Kiidc li'dijïlirli diirrli llcr-

alink-itcn di-r stark hcIimkcih'ii Staltclii'u von dm ScliticHlcii. Oiiniiiiiis

àlinlii-)i war das Virliiillm drr StiUiclu-ii hci l.Vl°; crst \u'> 100° inaililr sich

cille ln(ltiit<>ndi' \*rtTiiin('ruii(ï dcr liirfrunnsKcscIiwiudifîki'il m'ttciid, die aiif

O.iU 0.02 mm in dt-r .Miimli' sank, nl.wuhl die Hrlastmiy ctwas linlirr. 7.") s.'i

prozcnt diT Hruclifi'stiKkcit. y:c\valilt uurdc. Immrrliin ist aucli liicr die

liaMi/itat srlir ht ilnit.iul, iind es wmd.ti lirtrai-litlirlif liii'Kunut'ii crniilii.

wrnii aiirli vclcumt lii'li srlmii liriicli eiiitrat.

(ii'lit mail viiii dt'iii Mass diT Bicminn. Iii'ispiflwcist' voii I iiiiii al>

Einlu'it ails, sn zcint sicli. dass crlKilitc Tcmprriitur lirsclilciiiiiKend wirkt.

dass nuin alicr imuTlialli f£i'wiss4T (ircnzi'ii (//( (jUichr lHajuiiii lui ninlirtr

Tfinpfnihir iu lamjcrcr /fit rrzicirti kaiin. W'ic Xcisinlir crual'i'ii, daurrt

l's ziiniiclist \ ici liiiidcr. his ciiic ïiii nmif!; iilnTliau|)T lu-mcrkliaf i-l. sndaiiii

vcrliiuH ilic ciii^clrilclc liiciiiniK aucli laiinsimcr, und es ist hci dcr «ewald-

teii VersiH'Iisan<irdmiii«; niclit monlii-ti, su liolie lielrane wic lici liiilicrcii

Tciiipcraturen zii crzielcn. îlin ini Kelli-r l»ci durcliscliiii'tlieli I-")"
('. anjie-

ï'telltcr \ tTsucli zcijîtc in 24 'i'ancn kcine IliemniK. aiii 27ti'n Taire war eiiie

Hic^unn viiii 2.;i") mm und aiii 2!ltcu ciiie vuti 4.04 iiirii crreielit dami

Irat (lime iiusserc VcraiilassiinK Jlnicli eiii.

Als wir tiield Kesiialtciic, sonilcni sdir vnrsiehtin fïcseliUtTcnc Siâl»clieii

aiiwcmlctcn. eruah sirli die merkwurdi(ïe Erselieiiiutifï, dass dicse lici dcii

riii'dri(ïcrcn TempiTaturcii wcnifïcr plastiseli waren als die diirrli Spaltimn

licrjîcstcllteri \'ersiielisk(irper. \'crsii'lie hei 200" crKiil)en noeli einc Hie-

KUiigsuescliwiiidiKkeit v<iii 0.02 OOM mm iu der Minute, l)ei ir)(t° sank sic

auf diireliselmittlieli 0.012 und es trat liaiitin lirueh cin, und hei 100° war

riur schr lanjïsam und niir his zii eiiicni ^critiKcti HctraKc eiiie Dureliliiemmi:

zucrziclen; die HicKiinKsut si'tuvindiKkcit hetru^ (t.OOOOf) tntii und Hrueh war

die lietïcl.

Die Al)ti:iiijîinki'it dcr Pla^tizitiit vcm der Teniperatur zcif£t .'ieii initliin

lie BcsehIifTeneii Stal.i-lien in dcni TempcruturintcrvaM 100' lus 200^ C. luieli

1 1/>c. cil., !. fia.

3 In ciner zwistlieii (licscui VortruK und sciricr l)ruL-kIrK<>iiK erucliiiin'iiiii Abhiiiid-

IniiK ZPiRt A. HiTKKL. dii«s a'uh Sioin.sjilz t«-i )i(K)° C wie ein wfîcInT timiirphir Kurpcr
vorhalt (Zeit.'^oliriri fiir KristalloKnt|>lii<', l<U.'{. M. LUI. S. i:{() .Vnm wahriiid iIih

Pnirket*.
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of ti nniKitlcriil.lr rivir. Ir. ai i-nri^iil.nil.lr inicrvHli- nf tiriic. tlic Hiind iin<a

!iH.I l.ci-ri l.n.iiKlit .'iiluT l>.v lurtil iiplit't nr kIIi.t riii'iiii^ uiihiri n-mh nf llii>

cnar^T w'diiiitiit* (liMliarjtiil \>\ -mli a >ln'am. requit* ynth an an- i-xliil'i»"»!

|py thc lii-iU uhcpvr rrfcrn)! tu mittlit hc cxpcrtiil. In llu-w cariit-r inriKloiii-

iTiit*'« cif tin- Witwatirsraml ^v<.ttIll ihr tii-l.hIcM nrr of viry iiiiirnrin si/o,

UTv wril niuiiddl itml ritnly ixtrcd ju) inili nr -o in «liadich-i-, 1 lu- <-on.

nlimiiTiitr l..'rii(..ii> lire \\i.irl> -r|mni1i<l htmI tlir a»ii(iuh-il IctU liirlinlc a
larjtf ipritporiicn ni" arnillacccu^ .-nlitiiriii-. Ju thc iip|nr lialfnf tlir svrrm,
• Ml tlir ntlirr Itiiiiil, iirKiiUuri.u» ilrpii^ils art' -rarrcl,\ nprrM'htni aM<i lln'

fnnnatupii i-oii>i>N nt' a j'iiiTr>siutu'f r.par>«- <i"i"'z't''>'. K'H aiitl nmiilniniTiitt'»,

iIh'sc lit>l furrniim a r.iri^iiIiriiliN' pnp|)nrtinn of tlir tnlnl rlinkm'fs. Tlii-w

(nrptfloiiHTatrs an- vrry jcriirraily cpf larni-prlil'lrd tyiM's. tlir pchIpli'H or
lioiiliIiT> railuinti iip tu a fnot nr im.rc in iliaiiictiT. aii'l îlic hIkiI.' Miilr of
hi ' .vit 11 wliicli ilicy itrr as-uiijtiiil lia> tir iiMial cliariictfri.-iiis uf ilrpowitH

luài ...w\\ in i-Uo-v pn.xitiiily tn a ^htm- Wuv. Tlnis. «hilc wv liavr in tlic

uppiTitiipst part of tl.i- \\ilwHtiT>rjinil s\s\vm iii-Hliorc i-omlitiipns nf «U-

poî-ition witii vcry i-rmrsc >i4ilin:rnts aiitl k"'»' irn-nularity of ln-HilinK. in

ttii' lowiT portions wv timl ii Mnii>!.ioii (pf licfU wliicli wvn- prolpulply (icp^.sitcd

lit "onu' (ii>1ainr fi'otii ''i»

liiatrrial pri'Vail- in ttiiv

nnular ami piT'lvitiit.

ItP th.' nii.hllr pnrtioiP

ronuloincratr htds jihirnat

Ih

tliis p(prti(

ai'tiial >liori'-liiir of . ^^ ihtioiI.

"VIT |iorlion>< ami thc Inlilitiu i>

l'itM-Kniiiicil

xci'ptioiuilly

it thc >>stcin iiitcrnicdiatr conilitinns prcvail.

il wifh fine aihl coarM-uraiiicd «amly inatirial

\iry itiTa>i(inal tliin IhiIs uf arviillaiioii- charai-tcr. It is to

f tlic >ystcin tliat ail llic inurc important «ohl-hcariny con-

ahuvc"llorncratc.-' Inl(pri([, ami tlicy oicur at u ('(pnipiiralivcly .<liort dista

tlic tup (pf tin- litst ('uiif*idcraiplc mtIcs cpf urKillm-i'ous lieds,

Tlic pjirticnlar hcds uf ripnK!"riit'ratc 'locally callcd "r-'cfs"! which an-

thc main source uf thc ^old arc fcw in nunihcr and lie ncar tufccthcr in thc

vertical sncccssiuii. Thcy arc kncpwn collcciivi'ly as thc "Main Uccf scricw,"

as dij-tinct froin (pthcr "scrics" of "rccfs." liolh thcsc ternis liavinn u local

nicaninK MPinewhat ditïcn-nt froni that usualiy ussi^m-d to thcni. The
hpwcst or "Main Hccf " wliieh «ives itsiiarne to thc séries, eunsists of u haml
cpf coniRlcinieratc ran^ing up tcp tvvcive fcct (tr more in thickncss and consistinn

of wcll snmuthed and roundcil |H'lilp|es that avcranc froni une t(P une and a

half inches in dianietir althuu(.d' there arc oceasiuniil l-.'-gcr individuals.

As a rulc thcre is littlc appi-aram > uf uradin^ uf thc niat<Tial. The arrunge-

ment 4)f thc pehhles is uften confuscd in eharaeter and thc larder individuai;-

may occur scattercd throunh tlie mass. nefinitc urranucnieiit in hamis.

thouRh oftcn sccn. is not fteneral tuit Icnticlcs in which thcre is a prediimin-

ancc cither of pchhles or (pf sandy niatrix arc (pf frciiucnt oeeurrcncc. The
gold eontcnt, whieh is usualiy vcry modcratc, issimîlarly variahlc hotli in it

((uantity and with regard lu its jMisition in the reef. Thc whole deposit i

f»ueh a« une niight cxpi-ct tu aceumulatc in a situation cxposcd to constantl'

varyinR currcnts. and vcry prohaldy inay represcnt a truc shorc deiKisil

Thc next memhcr of the coiifïionicratc se. , knuwn as the "Mai-
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Ililll nili-ril Ile ru|liil

iiiiiiiliiti'tl niiitrriitl ••M'"

urntmt lliorr ri'IlwnlulM.V

liil.l cU.Bh l.v in.livicluiil IIikkI. •.( .Ai.iili.ilml ("r

n.,li.lril.uli"h ..I liirm- ipw"'!'»- "' IT'vi.ni'-ly ii.nniiuUl.-,! niiifriul

M.,l Tini an iiii|ir<iliiil>li' iilulinn. uml il ii|i|>'iir<- I

ll„u> iiiiun Mlli.r> fi.r II..- -.iiiHBliiit niiiiirUl.l.- (liitun- |iri«nlc.l l.v ii r-

„„„ „r tlu. Il.u.,1 ,o„Bl..„,.T„t,.-, ...p-inlly .II.- |«r.i.t...uv .,t i,„ln i,l,.„l lH,l,.

Al .!„ -un,., liiiu. il ,.|.|-nr- H-" I" -'H'I'I.v •• r,„...n,.l.l.- .a|.I,i„„ii..„ ,. H.v.n.l

|..,„liaritir, il, !!.. .Ii-lin.uli t U..' tt"l.l 1" ''""i" "' ""' '""«l'Hiuml.-

I«h|. iiiicI c.f llii- .lilTrnnn- -Ih.vhi l.v llinn m tlii- ri>»|«'>l "- i"in|mri>il «lia

„l|„.r- ..f ih.- -n.'», ..!/. Il»- .linVr,n,r. Ik.iw.to llir Mi.ih \iv<< I.i-u.I.t iui.I

ll„- Miiiii l(,...f il-ir ,1.1
•rlii. i. a vi.« uliirli a V "f 11"' WiUiiil.Tsran.i »>>I.Mi a> a wl aii.l

.,1 ,1„. auril,.r,a.. , «Innaral.- i iLulur. Lu- -.««. 1, a„.l i. «...,!. !..

ii,l,.r,-tiii« mal valu v,- I rilui.n, uiul rMniln.M "f a «ulla-r-

liiili iiici-t iiriiliulily ihrlllili'» aiiiDiiK il» iiirru-

-iiiiilar luiiililinii- il-iwli.n-, rilh.T aiiuniK

Iv r m l'riiliti "r tliii-c -lill iti

ihU liki' llir |irr.iiil Cminn— .

«

lier» » wlin liavf mi-t will'

riirk (cinnatiiin- "r ilr|""it- "f r"iiip»i~!

iiilir;i' nf ilc'im-iti.iri.

•|'l v„.hl t„ ttl.i.-l. anv «IukI.' m-..I..Kinil «tmlurii lliu.v !" .liu^ !.. «liai

,„av I... ,l,.s, rilK.I a» a sii.«lr rpi-"!'' i" .U'l».»ili"". i- " 'l"v»ti"n al-ail « .1,1,

,|„,i„i,„ ,!„„, ap|H.i.r 1.. I... «irvinrly .lilli.nll I.. ..I.lai.i. alal i,..l,v,l H..; «I.,.l..

,n„^-li..n ..1 H... varuai. m.ali- -I ,l.p..-ili.m "' i"H(i1'iiiiii"'i;» » """ '" '""-

,„,.,i,.i, «ill. «l.i.li a «i.l.- li.l'l l"l ii.v.-lWilmn, ii.l.T.-lll.H "lik.- 1.. 1
.>•

»l,aliBr„,,l.isl all.l 11,. ....„..",. ^>-\"^>< I"-"!""'. 'T^"' "''^ "'";"'"' ''";

,.,.,„i,ii„',s ..I .i..p..»iii.,ii "f X -"- » ' "•;' "'-;':• "" l'i""';

,l,-lr„rli..ii nf a l.i.,l »oo„ all.r il- lnri„ali..n. .vn.l.T- lia- -ul.j.-.t a .h.lanit

„„,, aiHl il i- IHTi.ap- in ll.r pl,y-inurapl.,.r .l.'al-nu »ill. ,l..|,"-il-lill i" """•

..f fnnnalinn ll,.,l »,• inay Innk Inr ",""• liu'il "" H'

pri.l.lt'iii.

i.l.r.-linK «,i.l,.jin-al
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I
.,,, ,,,.. ,1,,. nriniirml coast tciwn» in {U- «outhcrn |iart

,

,""""""7
""'.t '^,0 k . r.!s .li»..in. fr.m> Manila hy ».™m«Wp

;;,;"Tih;;rt, :--X .„.„, ,r.* ..«. .. ,™,.p„r,a.u,n.

A HV . -oast .h,. p..pulu.in„ i, «par.- a...l .1,,. ...unlry „ um.nprov.
.

utiOy wuixli'd ami ol»'" c'imntry.

, rrrx::;:;:;- ^^^^^^^^

,„„„ i..----;';^;-'>- •;::- ,,;r:,::'':rr"';;;;;^ iai,.,.-,a,.,i ::

;::.;;;: I,:!. f .» are ,„„r an,n..„.,. riv..rs ., « ...

d'à a an a...i ..ar.„w. .i,a„ i.. .ia^ n.la.ivcly wi,i,., .,...; «•.....-

u*^*'^""" '''^ ' .

tentât \T nirre atioii ni thr

.tratiKrapl,!,- n,l,>..,., for i!"..'!'"' p.'.....'"''»; H,,' |,al..,..l"l„)!.. -t".

tutiou ami ti,.,'!^..,'.» "I 'a'" " '"'
Tia.v ar,' aliuvc ti,c lu,riz„..

ri;:r;;;;;:rtr:^^^^
"".«-- "-'>;

at «li.cli ".1 la« .«,.. "
KallEuinsa samlsl.im'. a ciiiapail

a,„y imiep,.n,i,.n. ,^
.e,r V^^J'J^,^ „,„„., ,„.. „„,.„ sl.ai,.

«liii-' pctrcli-uin w,>ulil •si-alM' ri^acllly.
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also tlm. sanily Ui-M». 1 1"
, altlun.Kl. .t .nuls a

,„\,,.. c.ff..H pr.Klu,-,.,l upou
1""-'"!^J>,X 'Jt",.u.rsi^,,,..,m,^..ti,m-

lik.- ''"iP»""'»' '""'": 7'"'',;, 1„„,,,™,, with c-,m<.lu.i.ial ™rfa,-,.s. Tlu.

trri;rri;;rrx. ."....-.......».-,.,. V., .au.,

„„. vuryingly ,.,„. au,l le^ san,ly I"
^'^^;^l,,f„„, „v,.r large

'"'"": "'
'r'"t:;wMv' r' >:;" iir .'«.v. w.,iu. «^ >.- i»

ari'af. It R.wlfs in».'nMl.l>
,|i„.,„,i,,,, ( JirasUmal strata appoar

,„,t ..x,H«.a wi,hu> tla. ar..a un, 1. ^
>"•

_^^^ ^^^^^,^, ,,,,, ,„„„,

t„ 1,0 ul,.n.i..al in ,l.ara..,T

^^
.'

,

"
, „„„,„ j,, .„.,„.. Thin l,..!-

g..„,.rally ,1... \ «^^''"'':,'„''":',
,,„,„„. aUmdant in .lu. up,x.r purtion.

^:3": ;::;;r ::-"-"r« ana ,,a. ..ion a,,. n,.Hn>.U.^^

<>."P"»'-''
i" " ?'"^

^':i'
;;;;';. ,™' ; a ais,an,.....<,ual.«on,.-l,alf

,Ue axis of .1... p,.n,nsula ami " ,
> ''^™

, „,i,,i,„. .,„ ..i.lu.r si,!., is

„f ,1„. l..n«th „f .lu. ... h,.l'l. ,,^'"": ",^,''
;,; „,,„r a. in.,.rv.ds al„..K a li.u.

„ ,„i„,„ f„l.l ,nark..,l hy -""'•"'",(, ™'„,"
lin... Th. ....n.ral an,i<.lin..

a„,l tlu. lin,. „( an..,.hn..s "1" « -'
' '^^

,:^ '„„., „,„„„,, ,l,e ,H.ni„s„la as

rr:n::nu:,:::n;::ttr,:".: U-^ p^p--™ -' -• --^

•-v;=i:;ri:;p^..^;-^^^^
T,u. lK.,ls n,.ar .tu; ax.s -Lp """;,"'";,,„„, ,i„,l,s ..f .lu. an.i..li.«-

a„g,..„f al,„u. 4(1 '"";rt wvst^ana ar.. lik,.wis. .n..r,. hi^bh

al<,nK .lu. ..a«t..rn .'"as. •' ;""'", ^,„,',„ „es„.rn ....as. I....h li.nl.s .'

i„,.,in,.,l ...an .h.. w.|^™.
^Ij -;»!t,:lri!.n>.s s.e..p<.r. In «U.. .«..t^;.
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i ,1 "mnr "( !" pHrclvu." ....™u..t,T..l i.. ... Smith ha» ul... .fiiHl

L::;:r,r':;;.i;ilri„a i n. »,«.. a„,. ,.,„.uu.. .
.-';^i;;^;^;' r

™:
'- """•

'r'^i-rir-r;;:r; c;:;:ra'r:. .».,.„-

'
; ;:^r t n:,.. ^ ana :. .„. ..,...„ .,««,.».....

^^^^^^^i^:z^
,r l,.,l,lv in .lu- uni-Mws.-,, lK,r.i<,n of .lu' Vipi slmli-, .nay !« th.' r«il m., r»

lirpHni;:.' ".roi wl,.; havu,. „im,s..,l upwanl, 1, n„w ,.„,.„„n.,.r,.,l „.

""•
"r:,:ïï'.H.l„w ,lu. Ha,.a,. shale. s„ far a, ,h,.y are ,.x„u«..l, .ho.^.^i-

?;::;.::;\i:rrtrII,:
"
."w.- ... ™.. :.h.a,^. on.

„il ,„igl>, ho .«k™ ,o «...finn .la- .h^O' ..(... .Rra.",...
^

Xn'.h.' «.-oloni- ".".lit"...» "Pparru.ly an- v.ry >n,u ar .,> <","';
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eio PAVL BERTRAND.

",Vo(M tu i'™» (Ommiaii) iitaiiU.'

'A.lfroi^,ri. ,„«W«.r.irr„»,.. RM.. HI..1 »p. .."V.- Tl,.' Ki'..u« M'rop

Url> i. .-.lal.li»:..-.! fnr »t«n. uf (cm» Imvinil thv axial ,«.rti.nM-..,npo«'(l of

v,.r.i™l ra,lia.i.m plu f -al»ri'"nn ti.su,. .....Ik.,!,!,..! m I"'".- ;yn.a

and Imvinu (lu- „m.T rylin.l.T comiK»...! of .l„l,|<at..il <cll» lruv,T.r.l !> I.ar-

-nii. „.ilv sixri..» kncmi. t.. m., i» rcim.s..nl.Hl l.y a .t...!. .'.;> cnitnnrtr. «

i„ .liunH't.T. ^liKhtlv «Tinkl...! ami pitte.! cxtm.ally. I^rhaps l.y tmv,-» ><l

a..rial ruots «liirh l.av.. |xTi»lu.,l.' Tl». tran-wr.,. «...-ti.m »1h,wh m llu' ,™tr,.

L„r v..r,i..al pla,,., nf -..abrifonn or i,np,.rf..,..ly r,.,„.ula,.., t,...,.. pla ..

at rinht aniil,.» t.. i-avh ..lli.r, anci unit«l m tl„. nu.lcll.. oMl,.. Ht,-.- At a

°h„r, .listam-,. Imn, .1 rnn , .a.h „f .lir-e plat.- .livi.l... mto tw„ „r thr....

.1, as tu f„r,n un axis „f fron, „.. to t«-..|v,. ra.lia.it.R pla.vs, w,tl, rnna.ns ,,

c-llula.- tissu,, fillinn tl,.. anuular spa....s. Th. |îr,.at..,t ihanu.t.T ,.f tins

axis i, al,„ut 1..^ ..ontin,..tr..s. Ext,.rinr tu ,l„. axis .1,,. s.,.n, ......s.sts .1

<.l.,nK»t...l ....Ils. «ith s„>n..what thirk walls ami nuir.. ,l..ns,. towards th.. .,r-

',„nf..r..n,.,.. Th.. walls .,f th..s.. ....Ils pr..s..nt a .-urùa,» r..t,..ulat...l app..ur-

„„,..., appar..ntly .-ans...! l.y th. cra..kinR .,f th.; ^^^'^"^
1^";'ri^^ZTZ^

„f ..un.ra<.ti.m i,. th.. prn,...ss „f .arl,.,n.zat,.,n. K„, ,...1.1 '.l •>"-''

,.vlin.l..r ar.. ahaut t^rly.. vascular l„>n,ll..s. -a..!, w.th " '""'- '-I "«^
"J

'

,r.,up .,f .s..alarif„rn, v..sscl, ..n,.h,»..,l in a sh..ath .,f th.<-k-«allr.l hl r.. .

Eac-l l,un.ll.. is opp.,sit.. t., c,,.. .,f th.. rays .,f th.. ...ntral ax,s. 11... sp
,

-

,,,"n shu.s ul,„ul t»-., inc.h..s .,t II,. l.-nRth <,t th.. st.n, un.l ,s s„n,..what

l,.nt. appan.ntly l.y pr..ssur<., at one ..ml."
, . . „ („, ,w

This st,.n, is .vi.l..ntly that of a sn.all tr...-(.Tn .,t a t>p., s» ar as

kn.,«n to n,... m,t hofor.- d.s.ril*,l. ami .-onstituting a v.ry ..omph-x an.l .-y".-

l;:;ri..al ton,, .,f th.. «roup .,f PalaK,.oi<- (.-ns ,lli...l t., th.- K-"- /W"^'--

of SdiinimT.' Th.- ii-ntral axis alom- has a i-uri.,us r..s..n,l.lan... t., thi

luia sT..,n ,l...s..ril,...l l,y Ung-r ("D..yo„ian Fl.,ra ..f Tl,ur,„g,a' )
un.ler

ï^enamo of CUuh.ylo. «urMle: and it i, jusl possil, . that ,h„ la.t.r s .«

„av 1,0 the axis of son,., alli,-.! plan,. Th. larR. a.nal r«,ts of s.,n«. mo.U.rn

,r..,.-f.rns of tho g..,us Mgiopteri, hav... howv.r, an analog.,us rad.at.nR

"""'' Th!.' sp..imen is from th. colLotion of B.rlin H. Wrifl,,. Esc,., of

Ponn Yan. X.w York, an.l was fourni in ,h. Portag. group (l pper Erian

„rMilo New York. wh.r. it was assoriat..d with larg. p.tiol.s of f.rn» and

trunks .',f Upidoiendra. prohably /,. chtmun,,me and /.. pnmoevum.

La .l.s.rip,io„ .1. Dawm,n .st r..n,ar<,ual,l.m.nt cono.s. .-t .xaot.

Avoo un rar. bonh.ur. l'aut.ur a di, tout o. qu'il avart pu vo.r '"- - ^Pl"»'^

énigmatiqu.. D '.mblé.. il lui a assigné sa pla.. .xa.t. dans la .lass.fi.at.on,

Il w DAW.ON Qvarttrlu Journ. Gcol. .S*. lo«A>», Vol. XXXVII, l»»'. P; ^.
PI Xn fl, 1 r 9 <>U. d«criplion ... «.produite ,ex, uelloia.nt dan. Dawbon, Th,

''''TSt*fS;;{/n'Cj«!rpt".i,Te'xS^."%.r o„ n'a^rço,. auouae „a„ de

racinffl sur la wrtion transversale.

3 U Kenn- Zygopln» aM .-n^é <'i. rralitf par Corda.
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lin l-M I. NI'.HIHAMI.

I.n IrwT (nlinir.- ..ftri' un n.|»'l '""« '" «>W'l"<'ri'l"" '•"'• '"l'I"'

l. iriwv (ipliiiir.' .1.- l>,iM,<lm II <l.« .>il.iiir..,,/.r,. ilnicr Mmrv i|iin.lrl|»il»iri.

,h (onni' .1X1. Au pr.nii.r i.l».r.l. cil.' puruil |K,Hrvuf .1.- .Ifux |iluii. il.'

.viM.'Iri.- un pliui .!. -viiii'ln.. priiuiiml il un plan .Ir ..vm.'-lnc ,lr.,ili-w.ui'hi;;

,„ai n.UI. -ur tuul tr».-.» f..li«ir.'. MU.' !.. .I.'UX Ik.u.I,.. |,>rlph.'n-

iu.- «nK'rl.un- ...ni l..uj...ir. n.,l..l.l.in.-nl ph.- l»lil.'» .|u.- !.•« .l.-.ix l"»-

l»rii-un-.. Il V » .l..n<' «ur.pr.-«-i..n .lu plan .!. >ymHm .lr...--R».i.W. A nt

<iKiir.l. 1» ir».-.' f..liair.' .lM»/.T.,,rf.T.. «Tiiil ..mipurul.l.' .. tII.- .!.» .W.*|/-

niiilrri» i-l ilf» .1»<<r"r'i'if"'i-
. ,..j. ..

1)1. ...urrail hupi«.«r .|U.' U-. .U'UX V n. ' l".u.l.» \^n\M'''f^' ""l*-

rU-ur... r.prfm-ni.nl .l.-.ix «.ni.- l.dl.v.-. ' . n.' hyinill.-''»- .... p.mii ....xa.lo.

Jr \wm- m- I." 'I'"» '"'"'''' »nl(^riMOT« f.mt parli.' .nlCKranl.' .!. lu Ira."

"""u ira.-.. f..liair.. N... W. <iui ..! la l.lu- rap- ....l.^^' .!. I'«.'il''. .'«t plu»

irepuc .-1 w in.mln- p.,urvUH .!. .U'ux Ik.u.I.-. i«iriph(iri.p«- ..uU-n...nl. .l.int

rui... .-I. il .-' .ai. ''n V"!.' .!.• ,iivi,i.,n. I,a Ira.'.' (iiliair.- Nu- \ parait

aiwi n'avuir ...run.. «uV- UmA' pCritil.i'riiiu.' à rhaiiu.' .xtrCnul.'.

n'«l ', . 1.» .l.mn<H-» pr.'.^'.li'nl.-. .m |»ul «• r.'prt'«-nl.T a««.« awém.'nt

I,., |ii. .r«<'lul»ilr lalra.i'fi.liair.-: ,.,,•
\. ..-au 1 - I.a tra.T f.iliair.. .»! Cmi».. aux .li^pn» .!.• la Ik.ui-1.' |K!riph<-.ri-

,„„ <iui LTinim. l-un,. .1.» l.ran.'h-» .1- VéuMy. Il .«1 .l..n,- à |»u (."'•h .Triain

.,11.' rcial I.' pi..» »impl 1» <"" '""»'" '"' "" ''»' »"""'»'"• ""' >''*''•

dituCi. sur I.' iKiril intfrn.' .!. l'anwau.

NivTau 2 - fn i»'U plu» haut, la Ira.'.' foliair.. sï'iruiwl.. ... h.ii i.uIu-u;

par Juil.' .1.- la .livi»i..n .lu .-y-lCn..' i».lair.' ..nlral. .Ile « nu.ntrr p..,irvue

,1'unr Ih,u.'I.. iKlriphi'ri.iu.' .\ .-ha-iui- .xln'niil.'' (Tra.-..» folimr.'» N.i. \ I .1

N.i, V. Rit. 1 ilu l.'xtcl.
. , , . ...»

Niv.'au XVXm haul .n.v.r.', .lia.pi.- I..""!.' i^TipLl^rKiiU' ».• .Iivw i

,«m t..ur .•.. .l.-ux; la Ira.'.. f..liain. pr.-n.l la»p.rt <pia.lrip..la.r,. .|U.' ni.ua

lui v„v »ur 1,.» ira..., N..». II. III .1 IV (Rg. I .lu I.-XI.-: t.»^. 1
-! •<. pl-

*"'

Mall..'ur.us..ni.'nt. n.iu» ne |K,uv.,n« rien <lir.' s.ir .... ipi.' lU'vi.'nt la trace

tuliair,. .'U ««.vani .lan» 1.' P«i<.l.> priniair.- ,1.- h. fr..n,l,.. Il .»t I«.«ble

qu'elle ait aecpii» .liV maintenant «•» earaetCri^ti<,u.•» e«.entlell..«. mais 11

,..,1 plu» pri.hal.l.' «lU'elle .«ul.it ene.,re .le» lran»f..rmati.,n» m.l«>rtante» en

pa.«»ant ilan» le p^'li.ile primaire.

\uti,ur .1.' lu trai'c f..liair.', un ul.».TV.. .1.' uranile» Iwun.- radiales,

c,.» laeun..» <''tai..nt ,»T,i,^r» par un ti«^u f.....lamental à par...» .nnu«. .(Ul

a subi .in n'irait ...n-i.K^ral.li'. U- lil>.r .nv..l..ppant la Ira... f..lmir.' est

in.li.prf par un.' ..mche lirune .1.' eellule» l^era»^.'».

POSITI..N sySTÉMATim-K DB I.'a»TEROPTEH1» NOVliB..KA<'E.N»I«.

VAMn«0hTw m,velH,race,ms ,.»t l.i.'n un slip.' .le Zvdopti^ri.lfe à (r.m<les

vertieillé..». .•..mm.' I>aws...v l'avait ami,m,'<;. Cett.. e,mrlu»i<m .'st ha.,*-»

sur I.'» fait» suivant»: j . . .„.„

1. U slip.' .r^.'.(er..;.(.T;. est pourvu .l'un.' .'toile ligneuse dont la struc-

ture .'«t cmparal.le h .'elle des stipes iVAKieriH-klœm.
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i»itinii <i"tii-ilU'i- .l.'s frnncli's ra|i|H-ne C(wlfllU'Iit le» Aytero-
;t. l.a disp

chimiii. .. ^.

Il lums rc«l.' ruaiiiti'iia.il à |ir<-ris.T. *\ i)os»il.li-, hi |H.»it..m systi'mutuluc

(le r.l«(,T.v)(iTi» ilim» la faniilli' clos Z.VK(il)tCTi(l<M'».

On sait qui' iTtt.. fainilli' mifi-rnii' ili' uomlircux (O'iir.'» ilnposcs suivant

|,lusu.urs si-Tic.» l.arallc-.l..s. Xcus ..xarnincTcms suc ssivc.mc'nt les rclut.c.as

il,. \\Ulir,>,,lin^ avi.r Irs .l.<)ri..Ji./c/(in". |mis avc-i. DipUMn^ i-i SUmm,,U'ri>.

c.nfin iivc.i' 11. Z,(/ç/"/i(/fi.« Ki'IM'iiii.

IMiiliims ./. r.\slin,iili'ri^ iirir Ir» A^lcmrlit.riiii. l.'alîc.nc.c.mc.nt ilvs

Icranc-hcs de l'otiiilc. liBnccisc d'A^l.n.iilcri.', raplx'llc. à prc.niii.rc- vc.c la stnic-liirc.

dc.s sliiH's cr.l»(c.rijWi/ii'nci. roriuni. on pi.ut s'en assurc-r i.n ,.ciniparant li.s

HKiiri.s 1 et 2 du tc.xtc.. Dans les clc.cK ras. les frcinclc.s scml clisposéc.s en

vc.rtieilli.s très rc-Rulic-rs; mais les liranc.lies de Télcile si. jettent les inii.s

sur les auti.c.s sans luieunc. rc'Kularilc'.

Ijifc. .l«)i.ro/>(eri» et .Isdr.Wi/iiTOi i.li relève les clifFiTenee» suivantes:

1 (liez .l»(i'ro,)(iTi», les laiiic.s liiîTieuses sont lilc.ines jusc|u'ail c.eiilre

de l'étoile, mais pourvues d'une liouele irfripliériiiue à leur extrén.ilé lil.rc.

Chez le* AsUroMœim. il n'v a pas de l.ciilelc.s iKTiplic-riciues; les pcMc-s sortants

destines aux traec.s foliaires sont ponetifcimus (Fin. :i du ti.xtel. l'ar contre..

il y a des Immlr.- mMmm^ ,!, i,n,l„x!iln,ir ipli oeeupent la rc%lciii yc-iinc. clc.s

laines ligni.uses et s'avanc^enl juscpi'au i.entre de l'étoile.

2. Chc.z .l.N(,r„,,(m.. lc>ut,.s les l.ranehes de. l'étoile, sont ,ni,l„l„-,«.

(liez iMiriiilihna. elles sont presiiue toujours bilnlm" ou Inltilms: n'hl est

du a c.. .|wc. c.liac.uiic. cl'c.llcs alili.c.nte deux ou trois «énérat ric.es foliaires

{i iK- 2 du te.xtel. Il est c.xc.cptionnc.l de. re.iie.emtri.r une liranc.lie unllcihe....

l.'e.st-ll-dire n'idinic.ntallt e|u'uile se.ule Kénératrie.e. foliaire..

;i Clie.z A.-l,wpUri«. il v a Kl à 12 triinde.s ei ..ha.|uc. vertie.ille. el les

vertic.illes sont su,K.r|,osés. CI,../ Asirmrhimm. e.liaipie vertie.ille nprencl

aussi 10 à 12 frii.ides (parfois i:i à 141. mais eoiiimc. il y a alle.riianc.e el un

ve.rlieille au suivant, il y a au total d..iix fois l.lels de Keiiérat rle.es foliair..s

,,ue eliez A,lm;,Un.. A.l.rmUn,,, possède de 2tl à 22 Kc-.nératr s foliaire»

e't autant de «..-«"n* à l'étoile "R"'-"'"' c c'est-à-dire. de. iHiints d'éiiiis»H.n .le

trace.» foliaire.s.)

4 Enfin la trae.e foliaire. el'.l.<(.T.«.W.r«a, (Kii;. :! du texte.). |)eiurvue

s,.ulem..iit de. eleiix l.oiiel,.» iKTiiehériepies. ,.st moins éle.veV e.ii orB.uusat Ion

,,,„ Ile e^.l.<^'l.e()^T,.^. .Vu eemlraire-. le stipe ,VA^trn,M,rm est lie.aue.oup

oins différeneié ipli. e.e.lui iVA.iliniiihri«.

Tous ee» caractère.» montrent qii'.l«(eTe/)(fri« e.onshlue un wure nette-

ment distinct el'.l.<(iTeWl(il.;irl.

Itdalim^ <h VA»hr„i,l,ri» anc Ir- ./c"™ lhl>t<>M>'"< <' ^tmiwi,t,rU.-

-

Par la structure de sa trae.e. feiliaire (iiia.sse liliéro-lium'Use. e,uadri|X.laire

I Les e^le^ment» lêpieux wint eio» vilisse'iul

AntKrnjtlena.

M.alariforiiH-.a i-\m'z Aelerochlana commet clie'Z
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m s r.ML BKitTRAND.

ilM.Win./>fm» nipi«-lli' '-l'Ili' ii',1 «««/"/''"'» Il 'V.i'l'mUiiiii. mais l'Ile

s'en ('(!irt)' par d'îiutn's ramctcTi'^.

I.i's iiHiniti's cntri' Di/ili'liil'i' et .l»fir"//(rr/» ne siMil ciTliiincriiriil p!l»

rlniilcs. 1,1'» (Imlc'n cil' M. dimiiiiN' "lit numtri'. l'ii effet, ipie le M]v île

Di'iil"!"!»" est pnurvu il'aiie musse liijneiw ]ileilie h eiintour eireliliiire. tnV

llilïérellle .le lïti.ile lilïlleuse ,r.l»/.m/.f' ''•

Diiiitre purt. le sti|H' île Slmimiilin.^ est eiieiire iniumiii: ilf's lors, il

est impi.s^il.le île piiusser plu- liiiii lu eiimpuniUiii uvee .l.s(m.y)(, /,.<.

It,l,,l,,ms ,lr ;M.>/iri./rf.r/.v ,if,c /, y.llij"!'!'"' Ki'hlinti'. .le si((lullerili

eiiKu. piiiir mémiiire. une eerlaiiie aiiiiliiiiie entre le .stipe île r.l.<(iii:/)(rn» et

celui .lu /we/./ir/.- KhMmi. Des il.-ll..i .iités, 1111 11 une éti.il,' lijdleuse

iiimpai't.' avee f.irmatiim île l.,iu.'l.s iH-ripl/'riiiues puiir rémissiim île»

traiTs f.iliaires. Mai» l'étiiile liKliense .lu X. KiiMmii est ré.luite à eini|

liranelies i-ourtes; les fnmiles siiiit ilisp.,s.-.es suivant le e.vele s; la struetur.'

il.' la Iraee fiiliaire est in uiuu

V.n résumé, le Relire ,l.^(rro/i/er;.-< iliiit être plaeé priivisiiirement à loté

ilii iieure ,l.s/<T«r/i/ii«ii. l'iinr préeisiT ilavantaRe sa |Bisitiiin »y»tématiipie.

il parait iiiilis])en»alile île savoir iral...ril .e ipie ilevient la traee foliaire à

son ])lein épanouissement ilan» le |H-tiole ]iriiiiaire.

HKI,.\TIIl\S IIK T,'.\srKK.HnK,Hl,s WV.t LKS CL.ïnuXVLKKS.

Les fliitlfJ-j/lfrs sont des ]ilalites éniismaliliues illl Dévonieli sU|H'rieur

lie Saaifelil en Tliiirinise. liien .pi'elles aient été iléerites par TmikU en

IS.'iJ. leur strileture est elleiire imparfaitement eunnne et leur position s.. s-

lématii|ll.' ilemeure in.lét.Tminée. D.iwsiix ayant siiinalé une eurieu-si^

ressemhlanee entre r.l.i(.n>;j(iri.« et li' Ihilntijlun llliriihilr .ITsilKll. on ])ou-

vait e»|HTer résouilre le proliléme lies Chuhtijlm an moyen île YAMmilIrrh.

Mais eette esiKTani'c ne parait pas se réaliser.

Les tiises lie Clmln^j/liin renferment, camile .'elles ir.L</i-royi(m.i. ilcs

lames licneusis rayonnantes. ])..urviii's à leur eNirémité d'une l.oiitonnièrc

.lU liouele jK-ripliériiiue. .lai moi-mêiue été très fralilX' ili' ei's analoijies;

lie lilils. j'ai observé à la [HTililiérie /^•^ : ises de VlmlimjUm des masses ligneuses

annulaires: j'avais tout liiai de sup|)oser i|Ui s anneaux représentaient

eliaeun une traee foliaire s„rtante. qui. plus liant, .l.-vait revêtir l'as|K'et

.lassiiiue de la traee /yp.ptériilieiiue. .l'ai don.- .oiielu .!. mes iiremiêres

études- que les llmluxu'lni, iITmikh étaient des stipes de y.miililirMrx. alla-

loKUes à r.t.«(frn(»(m'.i. et j'ai défendu l'ette manière i||. voir jusqu'en lllIL'.

L'étuilc plus eiimplèti' que j'ai fuite des éiOiaut liions d'I'xilKll ne me

permet pas .le maiiiteuir iilus l.iiiutemps eette onelusion. ^L i>k Sm.M»

1 W. T. (è.iuMiN. i"r. nf.
. . , , u. i> .,.

'.V. llt.HTie^ND. .s'i/r I,, .h,,., ,1. ((.,,.;/.(.. .,i..i«.- C.-U. V.-.il. (l. Srinicts, fans, le

* "^'^ 1..' fUiMnnl'o"^ '1'^ i*" f'vloxyl'-'-^: f-lt -Vs-".' Franc, p.iiir l'.Vvaiic .1

«ci.'iic'rt. Dij mil
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PAII- BBRTRAND.

Bortam» iriB
^^^^^ ,„„u.aux i.xtrfliu.» «i.rtpllt

r:r::rt:rr;::ïï=:^ ,x:;:. » .-.

(FiR. ti (lu texte).

F,„. 6._C-«i<.x„!»» «.»., Ungor.-Seçcion .•««* d'un pé.iote P-imaire

c„.péprt, de .»ba«, montrant kslructora de la «.jcclol,»^
^^. .^^^. ,j

se. plan de Bym«rie passant p:w 1 axe de la uge, i « i*, n i-

et III, groupes hipoliûres.

.,i,poJn suivante à la b^ du pétiole: au ..entro dHa '-- ^.a.re deux

lupes de deux anneaux lipteux ehaeun (=(,r««,«.« b,p«a,re,) k cl aflue

exXité de la traee, un anneau triangulaire l=gro„pe r:i>ola,re). Cette

dl"n est (évidemment eomparal.le à relie ,l<^er,te plus haut chez Cla-

""^"«rX'.:::"'' rien de p.rei, ehe. VA.rr„„er,.. ni ehe. le, autn, Zy.o-

SSë.^"S:rt-:vi^^:re^rc
^u" complexe „ue la trace zy,„p.éridienne. Théonquement, on .Kurra.t

™J^° e;"rrr:.X;.lo.« Feo^rrp-U ™ h«ice auto, de ,a *. prohaMe-

ment euivant le cycle i



ÉTmE „i- „.„pE „K .a»-,k,„„.tk,„s, kto.
1)21

deux

'«" qu,. la tra... z.vg„p„!ri,li,,„ », ,„„, ,,„,.„ , ,,, , ,ou ù <|uatr,. Ia„„.„ rav„nnant,.< ,rl ,

'"''"J-///™, r,-.,l„i,

à -.11-. .1,. F„u.èr„ ,1,. la ,„C;^ ,

' "r"''
' ™"'- """P-^-«

'<;,"""''" plu» Kran.l ,1,. :,,„„ fa,„'
' '

'''^"'«"'"' «'^^'Tal,.m,.nt par

«*"» '"''i«."e». l>ou..f.,r,. m,-.,,,,. ,|..r i

?""" '"""•"' ''» '™-
Panni I,., Pl.an^roga,,,.,.

I.,. iilj
,""'". '"" "'''»»- ''- ."aint.-nant

vergrnt-,..
-l-'-nv-'ir.» sixaiint |,. f,-,,„|t„, ,j.„„p ^.^_^_

" '""^
" '•'" plu» ant-icnni.» q,,,.

.." P«iolc_^.„ndair"™
""'""' "»' ' «' * l« 'in^; F 2. .v..Omo .„„„„, de«i„,> à
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PAUL BFRTBAND.

. i '!....*. .fiiirt iMHir f'tri' fiTtuiii que

;-z;;:!.- :.r';::.=;':.>.^ <'--->: < - -
lUrniiTs dan» li'» iiif'iiii'» nnulws.

HKSl MK.

,U^ ZyKcliti'ridi'i». Kllf

ili> iliiiliiMrr |)Uh>

(le

(,.Ml.iriu.-nioi.l aux c.u.ln-i.."- 'I.- Dvw»"

• .1 nni' (iiiicfav aPliarlH.art a la lannllc

iilïri- 11» rararli'Ti'» suivaul.;
^

..,. „;,„., „u ,r„uv,. un,. .^.u,l,. '='"";;;,™' ;"™
i, ,„™, ,,„„., à s,a,

sr:;t'.-n.;:::n:.^i: :.':i:---^^^ ^-!- > ^ ^

/J/(ilir(ii/«»i't ili'>.""""'»/'""
.l„vic.ut la trari' H wiirc l'n

,,„:,„.,„„.,,.. r„n,„u. n„„s «"-"";; ;;^ ^,,i,,,,. ,,„ ,„,,.i..r

^Zz.!:.''t::j:::Tz,:t^ri^ ,.... . ... .,

'""":.
.' •'•-'-— -'1 "';:.,-:::v:'rnrs::s:..::

,.|,„,„vl,^,.s ,lTN.Kn. On tr,,,,v. '"- '^.^^ ™ ^silé,. ,1.. Chuloxylé»

t^Lui':"';:";:;;';;;»
«,,. an..,i,.„ran D.v,„.a. ..h...

FiiiiiPiinii'n.
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924 ntn BiimuND.

XPUCATION D« l* P1.ANCH».

Rg. 1. EMemble d. 1. «otion tr«»ver«le du iUpe, montant l'étoil»

lifoniie et 6 trx*» toliure» MrtmtM. Gr. - 4,7

f F, tract» foliùiw êortimtM;

TF, tiMU tondiunent.1 à pwt.1» nUnee., partiellement détruit, rem-

plimnt lei biiee entre le» br»nche« de Mtoile.

Fig. 2. ExtitoiW d'une bnuiche de l'étoile Ugaeu.e. Gr. - BB.

PX, boucle poWn, (peripheral loop), .ur 1. pourtour de l«iuellc

on trouverait le» élément» de protoxyléme;

TF, ti»»u fondamental à paroi» mine».
v,„„,i,.

Fi. 3. Section tran.ver«le d'une trace foliaire »ort«it. et de 1. branche

de l'étoUe ligneuK! qui lui a donné nauaanoe. Çr. - JU.

PX, boucle poU^ (peripheralloop), »ituée à l'extrémité d'une de.

branche» de l'étoile;
.

P', boucle polaire postérieure de la trace fohure;

P > boucle polair» antérieure, plui petite que la boucle po.«neure.

Kg. 4. TiMiu fondamental sclérifié, conatituant 1 écorce. Gr. - 20.



PAS

PIERRE PRUVOST,

IJllo, Fruico.

de faire connaJtre le, faune, marin^ri
houillère,, ont encore pour r^ulu^d" terrain houiller de, niv^Tj"^ ""J-'^i^

"" '^'^"•«"' da", iC«ur
devant r„„^, de, ;x,i„t, -i^^aZ^ZZCJl;^"-«— -ô"-

fcnfin, une grande nartie d« r. i
""«'"PIKI'ie, précieux,

e continent o. nm.aïïro:it'r,r
cot'u""'."""

"'"' " --• --que je voudrai, dire quelque» mot, Tûr iT "' "'^ '*' <<•» ""imaux
de rendre à «,n tour quelque, Jvt,.

""''" "' '"P^^e. crovon^nou^

çonnu^Çr^trrrœ ii:rrr^r,r -"' --"^^^^^
en outre de, fo„ile, ,^^, NoT^^I^''"'^ '^P«"«' "«tphaliennê

vers

faune aquatique

"' """""" ^'"»^'—.- —ano^e, et de,

9Î5

î'

If



P(I|MM)M>.

.Sfrr ;».•"'/ (H «ixniH/fn, Hilim'y.'

Hhiïiidotu'ii' MHfmili». William».»

Calnriuilhai' WftfiiiiM, S'i-wl».

i'irliiraHthim m'érniiutlin, imv. "p.

CU'it'iilyrhiH». wp.

HHiri" •'<!>»'*: l'nlitimtM-idéM.

Khnifhikiéx, fi. .\>th»i, 'l-rwitmir.

Ehtiiekthy». Vf '<mi»tniUuM, Iniq.

KUmirhthyn. p-p,

Hhadintrhthy» Mnmumtiu, Inici

HlutdiuirhlhifM mit'itiiKi*, V*vtX.

HhtuUnirhihijn, i*p.

Chuf'Hliiii ir<ihiiti'i*»'. loiinK-

Sflarifii; i'iKlrarvmùlftf

CRL't'TAfif.

('«rfcm(i«iM.Wii.M, Ji'Wii iimj Kirkh>.i

" ranA'ininrta, J. <( K-'

wrtJptW'M, Jet K.»

i'ifpritlina rndiala, J- "'t K'

l'hijiiuiitdt». -

Hxthrin xlriata, vor. Ta/e«nrt, Jimrx.»

Sitiwni, Pnivwt.ï

Eulhtrutln Hrumauxi, l'niv.'

/.H»n (nr«rt«a/«, Mw-W <' W"rtli.'n.

Arthroitliiira armatn, Joruiili.*

,lw,H W formations .Inuix '»""'^;'" '^^IT «S m^-ntH narine. Ce fui. «c vérifie

HW «embU-nt ^H-^t'^r '^"'
-"^"""^,«/^;f'*d„^^ que ro. animaux

dans le bwin du Nord de la f^^*"";.
, ";^,^7;^*aLi. Ir« l.ime« et len <>t«n,l..

,1 du r. d. C; Ibid., T. XI.l. p. •". Pl- "•



''' '-.'NK .O.NT,.v»:.v,v,t,;, „r.

t iiirtnitl^H.

l-arho«m,l„ ,„„,_, ^^^

•inilù, Br.i«ti.

•'""',':'»'"«" "'"'"'«ri., s,,,

Kf"""•. '"I".' /".(rJlra, I|i„d"""«'"•mi, Hri,«„
" "IM.

""""Il, I.i„/wi,
PMIip,n, H i]]i.„„.

VoiW,;,, nudU^ù, .s,,,..

tiuat'ritta, N<nv.

•/nrorôi» pu.((„, .\,„„i„ ,

•«.. ™ .!:ur'.';,z.f '7'r '" '- vi... .... ,.„t .,iv.,. ,,, ,„^,,
,

>'..u.r., ,„„i„„ .„„„,,„,„, '"m" '""','.'" '*'"'•" P"' •^'- A. Kéni,"

PI."".'......, ...ai, n, 'î '^' ''" ""'"" ''•» "«..x a.. iléhuT*t ,j
7™""-

^'"iiM lerrralrc:

..';?
'"""• '"^»<"> «.•..„.n..„„.,„

* "lyriapoilcs
•'^'^''--^-•''Z:uzz;;:;::^zz^j^"-' - •- xo.



flKHH»: l'HI M*"!.

Utmtkfiichirtn f,'iinil:i, TIh^vciiiii

hmtekrrfif Villiti, l*r«viml I

.\
lihanlnmarhi» arrololu», l*«MiH'k 3

"
IWiicti, l*riiv,i

Hriirkf/pif^i'ti'ii.

P<M'<N-k.>

yniiiii' nnii uni

.

On a n'ciu'illi iV'ci'iiiriMiit <liin> li' l»ii.-'!>iri ImiiilliT «lu NunI dt* lu Kriitii-i>,

un Uf*wj! Knirul iiimilirc <ririMfti*-. wiil^ ImMtinili* de l'iiir il rt'|NMiiU' curlMmi-

ft^rr. Kn vuiri lu li-«ir^:

.i/C-> if.rt, l'riiv

liliil'oi'ht: .\n-himtfl»uri,l,a.

ActiniMtltii Harktii, Pruv.

Afrhimtlinrii' Mffica. Hamll.

Ih,,.hllyi. r^Tiili.-»

Simoni, l'niv.

ffn/!.,>,l,,H'i llutiunn/i, l'Miv,

CurtUlt,,. l'niv.

.(/.«.«(. l'ruv,

.Wi//'i<-ri./..'.

.Vn'y/«'//iirrf* ViV/i^, l'niv.

LafilUi, l'ruv.
"

tiwlimi, l'ruv.

Simmi/liirrin, wp,

OrthoHiijIacri^, n|t.

A7fn(i»'iK/(K'riJt Montagmi, l'ruv.

Ainsi (ju'il rcî-.-ort itc co lixtc»». lu fann«- i|ui liiilùluït U' i-nntincnt ilu Nord

de lu Kruni'c îk r(''|ni(HH' iHUiilltTi' rtuit cxtrt'nii'rni'nt vuri»'»'. Il sirnhtc qu'A

riH'un- pi^wiitc «m n'ait kuiti- ('xliinin' ciirori' nu'uni' fuil)li' ]mrti»' df scî* rr-

préfM'ritantc. Il cnt |«'rnn« de -tiipiwiscr timlvfois (pu- w fcitit li*! Ii's plus

foinniniw de w» ('Irnuiit-t <( nn [«-ut cssuyrr d»V niiiinti-nant li'i-n tirer ivr-

tains mwignrments tin-orifiut's rt surtout (lUi'liptrs upplicutiims stralÏKru-

phitpu's utili's.

1 A. TiiivENiv. IVor. ViTh. S.h-. Flist. Nat. Airttm, Vol. XV, p. ni.-),

ï P. PntiviJRT. Af«*(e N'jr /fi araiguiiv ilit I. h. ilu .V. </« /a Frfluf?; Anii. .Sir. (.It'ol. du

Nord, T. XI.l, p. H5, pi. IV.

3 L'empn'inifî do rottc osixTi^ n'-irmincril d^Vouvcrlc ti Anirhc lixf' lc« <unirti''r<'a de Ih

tftte jusqu'ici inronnuc dan;» la fiimillc dcM Hmchypytîidtia; le bouclier (^plmlotlniniciqu.

C8t BCKincnt*^ "t tr^a armhlaljlr k i-plui drs Eophrj'iiidi'B.

* P. pRUVuST. \'ole fur un mi/riapoilc du t. h. 'lu S'ord; Ibîd. T. XI.l, p. 05, pi. II

8 P. Pruv<)«t, /.*« l niv'Cl»'!' htmilUr" du S. de la Francf, Ibid. T. XI.I, p. 323, pi. IX

à XII
• M. I.ERUiir.. Ihid., T. WO. p. im, pi- II.
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930 riKHKE l'HlVOï-r.

Bile du terrain Imuillrr i\v l'illiiuiis.' Je suis | cr-ui.dé m'i'"' -^'îiiiit lii de la

mt^iiie c-siH'c*'. Ktlc <'st surtout ubotidatitr en Illinois, au nivciiii où on la

trouvi- en Knincc. dans lu partii- inféricun- du u<sti)ltali)'n.

I.c l'rrsttiichia Daiiir M. rt W.. du terrain liouillcr de l'Illinois. est connu

dans le Itassin du Nord de la France où il a été déerit sous !» nom de

/'. (' .jliii. H(iula>'. lei encore, l'identité spéciHtiuc ne fuit aucun doute.

Le seul in> riapiide rei-ueilll dans ce nif-nie îiassin pi^raît très voisin d'une

espèce aniéricainr, f^ilttirm^ tiijiialit<. Si-uddtT. également du terrain houiiler

de |-Illitu.is.

Mais les termes de etmiparaison \r^ j)lus frappants nou.s siint tournis par

les insectes. i*arnii les frenres cités ci-dessus, il en est, tels (juc les (Irfhnmy-

liifrÏK, XicymutacrÎN, Sliin-iiiiihirri^'. Airliinii/lturi-'^. ^xù ne sont connus iiuo

dans I<'s t<Trains Imuillers di- l'i nnsylvanie et de l'Illinois et soTit caiitoiuiés

d'autn- part sur l'ancien continent dans le- hassins westpltaliens de I'-ViikU-

terre et de la Tranee septentrionale. Va >i l'on réliédiit aux variations ex-

trêmes (|u'aceu.scnt les insectes liovnllers et au nomlire ini(«.rtant de ni'nres

et d'i'spèces c|ue l'tjn a dû crnT pour en classer les en:prein1es. nn convient

ai^énlent i\ur la picHnce ilinscetes appartenant au même ^enre dans deux

régions liouiUères dilTérentes cmistitue une analonie aus.si étroite ipie la pré-

sence d'une itiême es|iêce pour tout autre (rniupe ilu rèjine animal. ( e- ana-

logies ilans la faune entoinolonii|Ue sont il'itutant plu.-' frappantes cpie. si l'on

coiiiiiare la faune d'insectes westpjialicns il'Anuleteir lîelnicpie et du
Nord de la l-Vance. à celli's des l>assins de ( onnnentrv et u. la Saxe, si célèlires

et si l)ien connues, uiai>. il e>t vrai, d'âne i)lus récetit. on voit ipic, d'un côté

et de l'autre, les genres (pii les composent sont eoniplétement ditVérents.

Ainsi, hien ((Ue notre eonnaissance de la famie l'ontii ntale du terrain

liouiller du Nord de la Trance soit encore iis>ez stiimnai'"''. on ne peut ]i!is ne

pas enrefii>trer déjà ce> 'es^-einhlances avec la nu''nte lautii' de,- liassins west-

plialiens et de IWniérittue du Nord et il est prohaMe (|ue dans l'avenir, avec le

projirès di -i reeiierclics. cette évidente parenté ai-i.evera de se préciser.

Au cturs de Texeursion A I de ce CouKrès l'exanien des bassins hocil-

lers de Nouvelle- Kco>^e n'a fait «jue confirmer iilc'netiieiil ma matiièrc de voir.

Kn ré>umé, on peut dire <pt'i! y a jilus d'analogio eutre les faunes liouil-

lèn^s ayant hahité Thé-mi^ pliêre Nord, à la même ép(M|ue westplialienne. dau:-

des liassins paraliipies où U> conditions de dépôt étaient semlilaMes, fussent-ils

très éloitiués (ïéonntpliiquernent , fju'i'Utre la faune de {'es hassins et celle des

lacs (|ui à i'épocjue slépliaiii<'nne, à (pielnues kilométrer des premiers, >'éteii-

daient à l'intérieur des terres, comme ceux fte Saxi'ou de Coiiunentry,

I I.CS iKilé(iiin)I(if!i.iieF< curo[n'(iis (IiViuiH'iil liiil»imcllriii"iit cctir cs|m^cc .sium le iioin

(le l.tih'i xiiHirhino, .Ioiich Je iTi.is rni'cllc fiifTt>c en n^Jilili' de l:i ftirmii du arlHiiiifêri'

inférieur illlcossi' pur |ilusiciirs ilrhiils iniportiinls ijur niiiU)eurcii-.ciiicnt \:i iiKUiviiise

.'srure .le /.. .'<<ill'r>'n,.'i ih'»...,! KMlu-i-r, l'jil. S<.r. i.nn<l.. pi. I. ti^. Jl ) (ioruu-c p:ir It. .leVKs.

ur iMTiuei nuérc iritpprr'icr en tnulc 'crtiMiifc, Kii Ii.us mk. l'ulciiiité de hi l.inin. troiivi'c

pur M. II. itoL-ioN .'•Il mil .le lli^li xriii ilii )K,.HHin <lc hri'toi. et do (Hie <tui fui nviieillie

ditie^ le lnif-iu fiuii(;ai-' (veine .\ii, ( i|u .Ntmi ;"i .\ni>'tioi iivee Itt l.«iin Itiriiriiuilu de rillinciis

ne piiniit faire riuiiiii doute. C'est piiui'(|Ui>! je ) cf'''ri' lu nipiwnrr i\ rcsjH-ei' hieii d^^tiliie

de MhKK el WopcnoA phitôi iin'i'i lu forme de Jo.nks, iiisuHisntiuueiil.déerile et liTiRr

•litTéreti*.
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prfi-isca lie M. X. Stainieh' clans le lm»»in iW flmrlcnii ini'tli-nt en évulclice

que II* lit» il C'<'uillc» cli- iKiissniis sont J ci- inônif nivciui (faUi-cau ilu l'iiâti-

Ict) plus uhomiants que partdut ailleurs.

Zmir ri CarluniicDlii luiiiiliiia el Lmin IrimrimUi.-Vn deuxième liuriïon

fauuiciui- peut être aistiuRué ilaus la série de strates du bassin de \ulencieiuies

(lui siint eDUiprises entre le niveau n.urin it l'nnlurtu» mihricuhi» et le niveau

marin à l'IaumiiUii affiiii' (veine Bernard d'Anielie). Les ilueumc-nts réunis

il l'heure aetuelle ne piTinitti'Ut pas de fixer exaelenii'nt la lHisitii>[i de eefte

zone dans le bassin du J'as-de-( "ala.s.

K.ile eiirreslKiud ainsi il la moitié ^iqiérieure de la zcine véitétale Aj.

(»n trouve il ee niveau:

Carhituiatlii aqniliua.

Carbonicota turffida,

Smaditc» mmUninrig,

SaiailiteH cariuata,

Kaimiitea qiimtrala,

A tillirammya jHiiliolfiri^,

Aniliracomya minima,

l.rniit trirariii'itn.

lîltiitlinifWi'j» viinnnni",

Strvimiidu^ aauroiil'n^

Hhiîoiloima Mtiirm'kn.

Dans eette zone, iram Iricurlmta est alisolument loealisée au niveau

de la veine Nu. 4 du Nord à Anielii'. Ce fossile présente, dar.s le l)ii.ssin

houiller de Helniiiue, les niênu-s earartères de loeali.<ation au même

niveau.^

Les poissons ([Ue l'on n'Uronlre encore ivvsez fréciuenuuent a l.i l>a.se de la

,.„m: V sont moins variés (|ue dans la préeédi-nte et deviennent, à mesure

inu- l'on s'élève, extrêuu'ment clairsemés. I.a faune iclitliyoloiîique, si dé-

velopl«'e à la l>aw du terrain liouiller et surtout dans les couches imniéiliate-

ment ,.U|iérieures au (çrès d'Aiidenne. ne sera plus désoriuais représçiitéH' dans

les .ouches plus récentes (|ue par di^ rares empreintes très di.s.séininées.

Xoiir a Aiilhmamua timlMi,i.<. La faUTU' des deux zones précédentes

où li's Cmlumicnln sont parmi les (ormes les plus comnumes. iwt peu il peu rem-

placée par un ensendJe d'espècvs liie.i .lifféreutes qui constitue la zone plus

élevée il Aiitliraciuttiin mmliulnn>^.

On peut recui'illir cette faune dans les couches situées entre le niveau

I de veine Hi.rnard il Aniclie et les veines li's ])lus su|iérieures de eette

Dans le l)a.ssin du l'as-de-Calais, ii Lens pur exi'mpii. elle se

1 sonunet ilu faisceau de la veine Six-silloiis et à la lia-si^ du faisi-eau

delavcineKrni'stine.
^ „ ,

Cette zone corres|iond donc il peu près aux zones végétales B, et Hj de

NL Zbiller il /,»nf*«()(cri.- Hrirci et AMIiinitcris Dmri-iiii.

marin i

concession.

tnmve

t X. Stainer. Strnliiroiihie ihi hiuvifi hint-lh

liull SiK-. b.'l«n OMiwric T, I..KXV, p. {inéln )
I

: X. Mtainier. .^nn .S». |I.-'(il. ilc I1c1bii|iic.

de CharUrot (l '/-- ''i B<i&K-5ambre\

1.1. I. 1001.

r XXXIU, p B. <*0.
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térisCr pur li^ fussili-s suivants:

M nlmndantr
.1 rtihraaiinya l'kilUimi

<iirlKmiaJabuiina,

Cypridina istriala,

Enthin- Simoiii,

EgtktTiiUa Reumaiixi,

l'rfslu-ichia Dana.

on > a tn,„v<., ilm.s la veine St. .Iules ,1e Bruay, ,les .l«,ri« ,1e ,„>i,«,n»

"
(, "-..au es, sur..,,., Heu r..,„nnuissal>le parée „u'. r,.nf.T.u.. .

,;

u.m.-

l,reux i h s,.l,is,..» l,i,u,niueux al,s„lun,ent pélris a'A„ll,r,„:.,„„„ fMhpm.

a "<J s ; -oLi. f,.hui:,..,. Il ,.„rres,»,n,l parf„i,..u„.u. au., •melu.s .la

rZuîles ,n ..Vn.l..,.Tr... VA.U.r.,r ,/., nil,i,.>n pr,.n,l uu ,l..v,.U,ppenu.ut

"""'ïv'^,», les s,.|,is,..s .le ..,.„e .„u,. ., ,!,• la pré,-Meu,.. .,ui ,,u. f..,.rni la

uJm X" ,. >pr,.iu,es <nns,...„.s r..e,u.ill«.s ,lans 1.. hassu, ,lu Pas-,1..-, ahus

\ 1 ,.v,ei,ti.,n nrès) Kn parti.'uli.T, la veine Altr.Hl ,1e I.ievui a livré

r; ,'m,.h,.s r.V,.u,..s ,lu W,,,pl,ali,.n s'„l,serv,. auss. .., I!elp.,ue ,, ..> \«fU-

terre.

Ainsi paru,i „,u>.'S .ts variaiiuns ,1.. la faune e,n„in,.u,al... ,-est rév..l,.-

,i„n d la" ellil.raneh,.s „ui n„us fourni, les n„.illeurs r,.p.-.res s,ra.«raplu<,ues

Zs l.llu, houille, ,lu N,.r,l ,1,. la Kranee. Il .s, f.>r, ">..--n.ssan, .le eon,-

„"r
.,'

résul,a,s à eeux ....'a .,l,...nus M. VV. H,nu pour I., hassn.s an«la^

e,"e e,ms,a,..r .,u,., ,laus s.., gran.ls ,rai,s ,. n„-.n,e ,lans ,.er,mns ,1.. s.., ,1^

Uils, la ,lis,ril,u,'„n ,1.. AMr„a.,„,,. e, .1.. C<.rk,n,ic.é, es, la n,e en
1

un

''

''T'^urîi:: ,„ ,„un n,iu..n,al,. e., ,lone sus,.ep.il.le -l,. .I,.".- .1- ren-

seigne un s s,ra,mraphi„u,.» aussi pr<^eis .,u,. eelle ,1,. la Inre. '
'u p,-u. a,sé-

, „Tfix,r en ,l.-.,ern'inan, les es,«« animal,. r,.,.u...ll.es ,lans un u.veau

..""ehi"..», av,.,. un.^ appr„xinn.,i..n sa,i»fai»an,e, la p,.».„„n ,1,. ,. n,v,.au

,la„„ l'éehelle s,ratiBraplùque „u,. no.,s a^H,ns ,lr,.Hsé,.. K.
''^^:;;'':;r;l

son, ,r,'.s rf.pan.lus ,lans l.'s sf.,li,n,.n,s l.o.ullers. „n ,s. - ''l'I»''

„.ilis..r 1..S ,-arai-.i.r,.s palf.on.ol,.Ri.lu,-s ,|U ils .lonniMi. a .-.s s, ,lu
>
nts.

.-, e,.r"aiMs .as par.i,-nliers la pnVision .h: r,,H.r,.s pal,.„n„,l,.w,,ues

„eu,7,re ., ,-or,. sn,Rulièr..nu.n, a.-eru,-. Il arnv,. ,„ ,«,•. .,u ,n.,. ..sp,^,. pren.l

Id/v.", ,e,n..n, .r.-s «ran.l ,-, un n,v,.au hi,., ,lé...rnnn. e, n'es, plus ..nnu..

Leun à,!,r.. niveau, si e,- n'es, à ré,a,

"•':">7>"'- J-;;^;
,;*;„';^

..„ne..i, ,|u,- ,1.'» <.l,s,Tvali..ns <le .'e itenre «oK^n, su«,.p,il.les .1. ,l"iu>.r

s,ra,igraphe I..» .n.-ill..urs r,.p*res <iu'il puis.s,. clésir..r.

, "es, ainsi „u,. I..S inB.'"..-urs .le Lens .•, Lifv,n r,-,. .a.ssen, -u^ H
.

,.-

n,„nt par.... ,,u.. le sehis,e ,1,. son .oi, >..". eu Rrau.!,- al»,n.lau, , I.M,

^éx i*k. ^'fOM^LÀ
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\»m ImviiiK vi.l.l..l fnmni.ii'» ..( l'.nwh.n.h . an.l "thir triloLil,-. iin.l

l.nirliui|io.l». Il fcill"»> u( i"ur»r lliii' II"' "iiiliTl.viim »ttnil»l"nr uml rim-

KlniiHTuIr urc ol.l.T tliuli MiiliUr Ciilul.ri.in, ju.l ii. i.l \VA,li-N...I. tli.' uiul.r-

lyinu wiriilfluiic inu»t lu' "UliT lluin 1,.i«it Ciirluiniriruii»,

lu llii' ri«Hili "f Ul'unim, Aiiti-l.il>ii i «ml llrnncin lin- lonillmn

linictnn,.. «hiri, lUHl.rlivs tl„- Nul.iuli .aiulsl,,,,.', i» lliv .iM.-l t..nii.iliMn

iA|«wil. lu nortliini Svria aixl iil llir «lailliiTii part cif A»la Miia>r lliir.' i»

un MKli >if ail- lliiiit .•..rri»li"iuliii|I I" llir Nul.ian ™iicMulu', ami Inr lliv iiiciM

part tlif CritiuTimi. an.l •r.rllary liin.^MuTu- r.'hl .liriTlIv ni"'" il"' iy»talliri.'

r...k». tlMTi' U'iiiB ili llial rciliim lui nick» i.t iiiliTiiinlial.' uv: «ni, lliv i\-

.fpliiin lit itiiiipunilivilv «iiiull iiulrriip* ut Di'V.iiiiali ami Tria»»!!' liiiii^tiMi.-.

tlli tlii- «imlliiTii -li.iri' ut I.akr Viiii. in riiMi'm .Via Miiiur. .aii(i»toiU' lia» Iktii

ri.|«,r1.'.l wliuli iii:iv |iu»»il.iy pn.yv tu I <,iiiviilciil tu lin- NiiMim -aii,i»tuii,..

\Vi' iiavi- «'iii tliat in Lilninuii tlir alli' ut tlu' N'iiliiaii -aii.lMuiii^ i» «lOI

li.tiiu'il a» it i» luiiii.lcil uiiuvv l,y l'ppcT Cri-tamiu» liiii.stuiii', an.l Ulu»

l.y .lllra^^i.• liin.»tun.'. «itli liutli uf wlii.li it i» ninfuniiiilili'. In it« liinlnr

,l,ata il llaill^ ( .nuiiiaiiiaii lussil,. I.u«rr .l.ran arr tliin l.r.1- ..f r.ial

nith «liale an.l i-lav, an.l il^ l.i".«t p..rtiuiis arv witliuut fu»sil».

Dr, W. K, lli MK. Dii.itui uf lin- (li'ul.ini.al Surv.-y ut Kii\[\t. niluriiis

ii„. lliat lit Wàili-Kaiia, in .a>t.rii Kiiypt tl.i- l.wrr part ut tl.i- Nul.ian «iii.i-

-tuni' i« iiun-f..ssilifiruii>. Iml lia' uppiT l'-'" '•untiiin» l'iiiuiiiiiiiian lu.sll».

Aliuyr tlli» tli.T.' i» a MTi. s in wliirli san.lstuii.i' alliTliatf witli Tiiruniali aii.i

Snonian lim.stun.» an.l l'Iay». hartlar »uulli II..' Nuliiiui san.Mun.- ,x-

tni.l^ iipwBMl tu pliusphali- l.i.l» lifluiminK lu tlii- Ciuiipanian ilivisaiii uf

th.- Siiiuiiiaii.
, .. , ,

•|l.r ulipiimil ...nf.irinity witli tli.' Cari ifiruui' ut \\iuli-Niir.l. ai.l t. .

Calnl.riim ut al-l'lirush sniwrsts lliiit tli.' NuLian sali.l»tuii.. i ilinnuus

truni thusi. varh- 1 iiii.s iip tu th.. ( 'ritaiTuus. 'llii». liowcviT. Mrin» liiiiMiwil.l..

in viiw ..t th.- «nal l.nslli ut timi' invulvi.l. an.l w.' iir.' lirivi'ii tu suppus.'

Iliat it .untiilns uni' ur mur.' iilirunf..riniti.j. whi.-li niay still la' ilis.-.,vir...l.

Th.' «ural»t.,n.» «hi.'l. an- iiiiiiii'.lial.ly uli.iv.- ami 1..1.HV th.' Cainl.rian

lini.«tun.' an.1 i-liiiiv uf al-riiru^h an- .iii.h,iil.t.'.lly ifurnial.lr «itli tla-in.

aial th,' sani.' i» tril.' ..t lia- CarlaniifiTuii» at \Và.li-\ii»l.. W.' «huiil.i thiT.-

furi' l....k f.ir um-uiituriiiity ». wh.w hiiih.-r ilp ni th.' Nuhian saM.I.<tuni'.

il i« at h'iisl .l.ar ihat. truiii Nnl.ia a» far ii.irlh m th.' D.-a.l si'a. l.rr.'slrial

ur «liaUuiv-wat.r .'uii.liti.ins havi- prcyailnl truni lia' l'r.'-Caiiihriaii tu th.'

rr,'lai'.'..us. l'X.'.'Pt .liirinu Ha' tiiiic» "f .h'p.isitiun .,f th.- linu'>tun.'» .it al-

riinish an.l Wà.li-Nasli, «lii.h may lii' luuk.'.l il|Mai iw in.li.'atn.K traiisBr.'»-

«i,,ns .it tli.' Mi'.liti'rran.aii in Mi.lilli' Canil.riiui aiul LowiT (arl...iiif.'niiis

. r.'spi' tiv.'lv.

I.AaTi.T. Viiymii 'ViJiAi>riilit~

I E'irt'txi, A^iitt »uil Afrika, 1H4.VÎ1.

ml adjm

Ihi n,^x>riil litoiintt<h<j tiMil diottm <>f
.1''"'"" l''l'"'

P. K. F. iswi.

..'II., Ilan.l. l.XII, lui». 11-. 4ll.^-4lil.

(»/ >!>« dmi'li^^''"' Sduil-. /., .!.
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042 ClIARLKS KEYES.

Mexico. TIh' rcniarkahli' nic'k li(»>rs iif iiialiy (if tlic iiitcniicint phiiii» arc

a ili>tilii'livc fralurc that lias l.i-iii thr sMl.jc-ct (if wiili- iliMii»»i<m aad »f proies

llcsrriptii.n. ispirially l).v Mi's.Ts, McIIki;, IlEUsirEY. liAKKK. Davis and

otlicrs. ïhe peiiiliaiitii's wliicli tlicv pnsi-iit appi'ar clcarly to iii.licatc tliat

thi-y ari' anas uf rapul (U'isnidalioii iiistcad of prodiKiou» aKKiadalioii, ai

bas liccn (luito Ki'mrally claiiiu-d.

Oui' of thc iiiost iKitalilc and liiTotor.iro incxliliialilc fcaturi's of tlie

d.urt int.'rniont plains is tlii'ir oxcoi'diniily liilili Kradicnt. It is a slopo ton

stocp for onlinun- raihvay trains casily lo c-liiiil-. It is sil.loni li'ss tlian

two piT cent.: M]imlin«'s it rcacliis four lier cent., thid is. Ultl to 2011 fcct

risc in thc mile. 1\ lien it is recallccl tlnd tlic cliannel (irade of nialiy larije

streanis. as tlic Mississippi and Missouri rivers, is oïdy a fevv incites to tlie

mile, and tliiU a Brade of a few feet to tlie mile iiroduces a iiioiintain torrent,

thc iimelusioii is incvitaliie tliat the tiiucli steeper slope of tlie smooth désert

plains eau liardly l)e a plieiioiiienon of désert water gradation.

llie rock Hoor and Ilie sniootli .surface of tlie iiiterlnont vallexs liave

liceii acconnti'd for tn W. ,1. Mi l lEK. on tlic liypotlicsis of slieet-Hooil érosion,

occasioiud duriiiK désert stornis liy violent s])oradic down-pours tliat plancd

otï the inciiiialitics of thc surface. I.ater ol».ervatioiis show tlmt tlie shect-

flooil is a resuit of the ivcn relief and not a cause of it, and tliat its Kcncral

cfTcct as an crosional force is alniost till.

The oriKinal description and dellnition of shect-Hood érosion is not wliat

the (hvellcvs of the disert call hy that title. lait arroyo-ruiining. -\s alrcady

intiniatcd the cliief reason wliy thc run-oiï of storin waters in deseit rcEions

flows dovvn the inclincd plains surface in liroad thiii sheets—slieet-Hoods

—

rathcr than in nariinv l'hanncls as it dois in liinnid lalids. is tliat the plains

are alreadv preparcd as siich for thc local 11 I waters. Thc plains were tlierc

long lefore thc watcis came. The inoving slieel wat.TS do not forin thc

plains. 'I he corrading eftects ot runniiig wati^r are the sarac in des,.|t eountry

as they arc in nioist rcKioiis. Thc liiaiii diticrence lies in tlie tact that copions

rainfail in an arid arca is far Icss fréquent than in a huniid land. Piohal.ly

on an average a given locality docs mit liave sutTieicntly heiivy précipitation

to forni a sheet-fio il oftcner than once in a dozen years. The gradients of

the intormont plains are ail ample for the inost ctTcctive normal work l.y water.

Xcverthelesp, the plains-surface remaiiis uncorradcd l.y thc sporadic storin

wators lii'causc ail inroails of ordinary watcr-artioii on it are quickly fillcd

up "hctween showers" aiiil smootheil over iiy the drifting. wiiiil-hlown sands

and soils. ,\ freshet gully may last a ilay or a week, and is tlien sniootlieil

over and oMit.Tatcd. .\nother may not lie fornied in the nelglihourhood for

a thousand weeks. To the casual observer water action on thc désert is

not normal hccausc its corrading effects are iinineiliatcly and ooinpletcly

countcraeted liy the niorc |iowcrfill and constant wind cllccts.

That an extensive plain in whicli the ruliiig grade is more than two per

cent, cannot possil.lv he, even in the désert, a water-fornicd slope is sui-portetl

hy a nuiiiher of faets, Morcover, it is caliahlc of l.ci.e.g experimentally tcsted.

\Vere the levcliiig tendcniies of the winds wholly al.sent froin the désert
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thi, anrf.- thr cWiiU-mliim i.f lU-rt l.."'!--™!''-

e,„i,.ely iliffcrvnt froui ''''î' .'"''j'
>;,"; "j; 1^ „f streun, lornision, us unilor

on tho basis uf an -..in '- '^
' '

;

'_^ „,.. ,.„,„„„ ,„ ,,garil tl,. in.«-

„„„„ l,a.ins as areas ..f -"' '^«"^''^^
„„, i,„„„„n. an- desiRuatcd l.y the

dosiTt ran,i.-s. "l^^VT
''

V' ''

'
1

',

rt loru Mcxi™.. talili-laml as the

S„uuish-sp..akh,K >"''''"""",'';,, liât ail the intermnnt valleys are

,„ja,la l,elt. <'n the Ren-ral "7™ ™
'^,.^,,, („„„ ,„„ hiRh périphéries.

fl«i„, up hy
""V™'î^™'i; V ™" Û:. meania. of the term h^uda

,vhiel>so,n..ti,,u.sel,araeterm..l..va
e,^

^^_^^ ^^^ ^^^^.^^^^ ,„„stmeted,

1„ vestern l mted States '''•.''

J*;^,, „, „,i,taat au.l weak strata.

As is well knnwn there '^""^^^^^ „,,rc than 10.000 foet a. the

Hard rocks are si-RieRatiHl to a tl liKi"
>.„mplex; the soft heds

an eollecteil in
''l''''l''''f

"'';', .'"è
n Tertiarv tinies ehieHy. the in-

foUlins which 'l"'
"«'7;!;;^ ""trô Ui ." »ith thé soft nnes.

durated rocks are Inonshtmtojuxtapomo^ ^^^^^ l_^^^_|.__^ ^_^j

Vnder thèse conditions any "'«!'« ° ^ "
^,„^t„,„ „f r,li,f. To

,„,,.,™, of the oountry wonld «;>. ^^^'^^^, .,,0 iniinediate

a„aiu thèse results it
'^.j';; '^^^^^^^^^ ,„éory of mountain structure

dislocative conditions whieh tht '-^^"• ""^^
^^ (J,,,, .^t tlie mountain

d,.mands. It is «orthy o note ' ' "P'
'^^';"^; .„,„, ;, ,|,e minor effect

„,o,.ks are suhiee. to '^
ff^ ^-^i' 'it^ection, which has a.tructed

of stream action, apparently P'" " '"«

,^ ,„ect of colic érosion «hidi works

,videst attention, a™' <1''«

'V,'''hX producinB a rcmarkal.le shelf ail

into the sides of the
""f"P'i^'f'.'^'<,;''t"c pied'nont plain and which is

around at the constantly lowermi?
f"''' ° .^.j'^^^ja^Jv, in tne middle of

ïhe counterpart of the plan, o 7™";™]'?^' f BHtisli-Isles.

the last century, ""^''"T'^l^:^^^^,^ ont or explain in detai

|„ tliis connection it is "'""''"'''>
. '

„„t ^^^^y along the présent

tha. tlie locations of the or„.e„ic
^''-^^plat »!-[ there is a .eneral

,ean.s of the p.edmonts, ''»'

'^^^
^'^'^;;„*„J„„, at the foot of the moun-

absenee of thick P''™™ '^'j"'™,opes in the centre of the intermont

tains; that the nieetinR of two °PI>" '"«
itudinal water-ways; that there is a

vallev seldom gives rise to niaster, 'o-S"™' "'
„ j,„ boisons; that

;:„e™l absence of distinct drainage ine^ on tl.™^^^^^^^^
,, ,„., „„,„,

th.. reniarkable smoothness -s P'-™*"' ^^^, *J .^.^ ,ains surface cannot

Burface itself; or that the hlgh
™f

""'" '
,,™

;„ \i,„. On the basis of

possibly >-'>-V-"»"'»>— t;sa1is™rry explanation otïered for

r^t'S :r>™;: ^.!-- inHuences. however, appear to aceount

adeipiately for them ail.
^j ^,^^ ,„,,pi„g ot strong

.inc^^uicS'^p"^-- -- -'«^ "-' '"
"™°"'



I-EIIUIX FKlTlHEa Ot
' OIUDATIOX.

!»(.)

»'r..„g,h ,„a,„rially im.ea.«,. I '. "
"'fr ',"' "'""""''"' '"'"'-

'.•"a,^::^;;;.!;,^':^.::^;;;!,;;»™;;™ .;;'-''; 'T- "' ™-i...u,n latéral

»l".,vn l,y Prof,,s,„r D^vJ ,|u «i Z, '""''
",
"" '"«'"•'' *^'"'»»- A»

l.".v n,ay hluw violentlv and ^reff^c- iv

''''""''''°"'''
''™'=''^--'''i™;

•l-.v n,„„ifc.s,lv and c,m,ta,,,K doT m" f l'' '

'"'' ""' ''' "*'"<'y »l""

"'" "f <-mr, on ,1,0 ui^lc,; na t "f thecô , t'"'^
'™''' ^ l'^-'Ponder.

'" ;'" «radient on wl.ich l,e ,v nd s 1 , e ,o 11

""'"' ""P"^" '" '« - "".i.
and this linnt «eem., l„ lie ei.ioliv betwee a ,1 "1 '".'"'' ™'™'"''-'ly "P-WH
I» .» fortM» reason, seon,in«lv\tt ,

'

i°
" "'" ' ™'' P" ^™'- ««Jiont.

f-n, a lower to a higl,er\vel.' Tt direetoLT "''
'""' '""'"'^ >™''

»».. .„ ,|,a, of .stream «radatlcn
movement i, directly o;





cette oeuvre. ""' °'" '"'"' voulu prCter leur coucurs 1
Pour toute facilité cette liste e«t rfi„i i

1- Sociétés géoloKiq,!,
"" '""' P""''» <^°">">«' »"it.'

2. Services géologi(,urs.
3. Sociétés minières

dans a l.ste des sociétés géologk,ues les tl '"'""' '™* "'"P™"
ou d^^stoire naturelle qui s'infersent Tla J "f

'""^'^^ «ientitiques
Dans la liste ues services géoToZe' on'

"' " ^ """ "^ ^"P"»^-

nouve,ieédition''de;xTst:rt:ru::?éilrd''r'r''''"-'^™<''"-
et des membres des diverses soeiéWs

""^ "^™^' ''<' '"«"Kanisation

SOCIÉTÉS GÉOLOGIQUES

Berlin.
Bonn.

Cobcrg,

Fransfdbt-am-
I^REIBERQ, Sa.

Greifbwald,
Hannover.
Jena.
Jena.

Karlsruhe,

-Main

i à riuplque branche

j. ^ ^ ^ ALLEMAGNE.

^^isss'xisrs-s,
,.

^^f=£-S»f.'•---Freiborgor GeoloBsche GosclLchaft
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w. I.KCKY.

Leipziu.

OSTEUREICIÏ.
WlKN, l.

\Vit:\-, I.

rSCAUN.
BriJAPBrtT, Vil.

ArI'"^

CllARI-F-IW»I.

I.ifcnK.

linuKKi.KY, Cal.

NkW Y'tRK.

rtnl.ADKLVIlIA, I'a.

\VAHm\.,TON, D.C.

Washington-, D.C.

Lk Havre.
LU-LE.

Paris.

ANC.LKTElîRE.
DHULBT.
Halifax.

HULL.
LeED9.

LlVERPOOL,
LONDOM, W.
LOSDON, W.C.
LONDON, 3.W.

LONDON, S.W.

Penzance.
ÉCOSWE.
Edinbukoh.

Minprul<)Ki«'li-("<>l(»KM(hi- (iincll^rhiifl

(îpdloRisclif (;ri*.'ll*rliiift

V.'rtmiKi fUr \Vi*j..-iiw'ha(lli.li.' (Irrur^rliium il<'r I)cut-.rh(-n

KiiIiHiil/l;ia«Tsl!irti'ii.

AinmCHK-llnNOHUv

Gcoloiii:*!-!!.' (liwIlH-lwft in \\m\. (i(>«li)ïii«rh<'« Instiiiit der

l'iiiviTsitat.

Wirm-r Miiicmloitwrhc Gr«rll'*'hiifl, InivfMiliit.

Miinyarliimi r.'Ultuni TArr^uliit ,
Stifâniii ût. H.

HEI.GIGrE.
SocuM.'- K^-*>loniqur <li- l,ii\.'inl riï, .V.t nie Si. .It-an.

Sori('lr bi'lKf ctr Gt'ol.mir. «ir riil.'onttilomi- i-l d Hyilmlogie,

l'J rue 'l'ilî-rtoli Slirl.

Sufii-l«' p»'^''"'"'"l"'l""' '' !'r''l»""l*'Ki<li>"'. l*<mlfvfml di-
1
Oucat.

Soi'ii'li' RÔoloRiiiuc lie HrlttiqiU', 7 pliuf de n'iiivcraitô,

DANKMAHK.
Hiiiisk itinluitisk I-un-nini:. O^-tirvolditad.' 7.

f:TATS-rMs D'AMfiKiwn:.
I,f Ci'iiir C.ciilniti.iil Cliih. riiiviTîtiiy "f Culifornia.

Gooliinira! Soii.'ty of .\m<Tica. ATiicriraii Maacum of N'aturuI

liiritnrv.

TUv riiiliidiliihiii Min.TaluKifal Soi-i<'iy. Wnitiior trce Instituto of

Stii'iicc, 17th and MoiitRomcry .Vvc.

G.Kil.tnirul SocU-ty of Wa«hinBtnn, l'.S, G uloftical Survey.

l'al»'n[iii>U>Rifal S()ri('ly.

Si'crrtiiry, Dr, It. S. HAS(*i.Kit, l'.S. National Muséum.

l'IlANCE.

SociOté K.''oIoRiquc de Nonnamlii', Musif; d'Histoire nalurelle.

Socii'tô ttt'olotïiiiuf du Nord, 1">9 rut- BrûloMiiison.

iioc'ii'ti' fr.inçaifse iIk Minéralogie, Laboratoire de minéralogie de

la faculté des wifiicrH, Sorbonne.

Société m'ologique de France, '2H rue SorpputP.

ILt:ri BRITANNUiUES.

Midland G^-olouical Sooiely.

Vorkshifp Gpolinîical Socipty,

Seprotary, J. H. Mowabtu, Holly Bank, Skircuat lïoad,

Halifax.

HuU Geolotycal Socioty, Shakesix-arc Hall.

Lecds Gpoloê*"»' Afwopiation, l,aw Inatitute.

Livcrpool GeoIoRioal Society, Royal Institution.

Gpolonica! SociPty of Undon, BurlinRton Hou.-», Piccadilly.

Geolonista" As-Hociation, Univoraity Collège, Gower Street.

Mineralogical Sucipty of Groat Brïtain and Ireland.

Secretary, Dr. G. T. Pkidb, British Muséum (NaturalHiatory),

Cromwell Uoad.

Palaeontographical Society.

Care of Dr. A. S. Woodward, British Muséum (Natural

History), Cromwell Road.

Royal Geological Society of Comwall.

The Edinburgh Geological Society, 1 tndia Buildings, Geoi^e IV

Bridge.

The Geological Society of Glasgow, 207 Bath Street.



ToKTO.

Mexico, D.F.

Kristiama.

RUSSIE
*r..piÎTEHHB0CRO.

St.-Péterbuoubo.

l-'IXLANDE.
Helbinûforb.

Belorade.

LCNO.

**T0CKII01J|.

L'PsaLA,

Bern.
SOI.E0RE.

TRANSVAAL.
JOHANNCBBtRQ.

s w ITAME."" ••"'""" '"l™». Via .s,..
.„..„„., ,3.

ChiKilkii Kvdifiii 'it'../t '
. .

K,v„h„;;,il::
""'"'"™' •'«"" "' j.p.n), Nirti.K„„,„k„,

*"" "'"""•>, (la. dcl c/prt, 174.

V ,. ^"HVf:GE.
.Nc>r>k t„„|„|,i,|< F„„,,||„j

K.MI'IHK HISSE,

''""'•i.' .1,, .\„„„„ii,,„ d.«"sî';5''
i"«i"" *. Mi,,™.

'^'"'°«'''"'f"'™i"«™.Xik<.laiB,

in-îïcurS!:;:;!;;::;"'"- ('"p.ko,™,„.k„ urui,va), i-„iv™;„,

G™og„ka F,ilik]ubh,.r.

•^iwp.ife„,„i;gi,„;,.„.^

INION SlD-AFIilCAlNE,

'"*'''"'
^"""'^""A/ri.a.I.O.Bo,

,071.

SERVICES GÉOLOGIQUES.
hes noma et Ipb ai)*.,»» j

"««"-, Frpiburg.
'™'°8»<'he Lande»,,...]!, Bi™arckJ

!"'H,tlt™""^"" ™ •='-'-'kH„,„, B,e.i,.aa.

fa-naltS' °"*-"« ^"-—i
., Pa-ad.

pEUTBCHES ReICH.
Baden,

Batern,

Elhabs.

Hesse.v.

Mecklenbcrq,



Ol.OK.MIIH'l

Wl nTf.MlltR'l

Km»r"i «

W. « I.V«KV.

,.
,'"'""«

.|„„ii„„« ,1,- K.ii .1 \Vlici™l»T«i«oh™ «m*
'

':s:;;;,i;i:r™,.:i.uH,».n.n„..,.
.«..

Trimi>*i

Nr..k SmitiiWalf.h.

(irKKXfl.ANO.

yoiTll .\li»TUALIA.

Tacmasia.
VlCTOKIA.

WKf*T Al STHALIA.

mn i>\N HHirwNUiii:.

ANTII.I.KS mUTANNUil I>

U...l.Wial Svirv.y "f 'IriiiMln'l, >I"»"

Ôf*rEllltKl» H.

Kbi>atikn.

Unoarn.

Sio l'Airi^.

Canada.
Os-TABtO.

fii'^ SikI.iii

IVimrti'M-iit. l'on of Spuin.

QUEBEC.

BnlTlSH COIUMBIA.

Nova Scotia.

S;S5^;:^;^''--'-
'''^"- "'™' '"

"""•

g„„K)Si i' ".-l'inu.-, >>aU" .1" Cmqu.,„e.,.ire, «ru.-

,„vi,„ „,,„„ "f"!ù;,.lo,ico ao Br^il, RU. Q"Ha„d. 49.

Hi„d.. Janf.™
„„„i„.i,, ,lo Bitado SSo Faulo, Silo

Paul".

.„vU,. ,0.,.,JÏ"M!n!'.r<. du C,.„,„,orc„ a de l'A.r.cuUur..

Sopliiu

Min"ï™.ch, Uc,.ar„„.„. .f C„l™ïza.,o„, Miac, and Fi.h,.,i«,.

IJUnlKT.

MiiiraDcliarliiniit, Victoria.
H.lifn»

i>,mmm'.l ot l-uUlc Work, and Mm™. Halifax.

Mi„,.,aio,i™i s!ù';!V^'î>y'<>". T'" ^"^'"»' ''*"'"•



8*nt;*«hi.

China.
QuAMii Si.

United State* o
Ambrica.
Alabaua.
ARiznxA.

AliltAVSArt.

Califohma.
CoLUHADO.
CONNECTICCT.

Fl^HIDA.

GïOKaïA.
Ii.i.rMii4.

l»DlAS\.
loWA,

Kanmaïi.

Kentvcky.
louiniava.
Maine.
MA8Hacjii:8ETT8.
Michigan.
MiNNEBOTA.
Ml88I8£ipp|_

MlS80L'HI.
N UHASKA.
New HAypsHiBE
New Jerset.
New York

NORTH CaROLINA.
NoKTfi Dakota.
Ohio.

Oxlahoua,
PennsVLVANIA.
RhudE ISLAND.

f^'^nf.TfiH a(A,u,uiiivr.s Kti-.
ft'l

u .
«IIINK.

,'!"","' .- Mi„™, |V|,„„

rjio».

m..nl„f ,l,ri,.„|,„„..
i,,.i^

''"''""«'l"ri(ir,„il„ii.l, s,,k,,,.,;

GfuloKif

rL'Tt','"', "'"«""l«l"
Tkivn, h„l„.„||.,v,|.

IllMi
li'ii'Aiixi:

'11" K"il.J|ii,.,, ,\,. I,;,.,,,,.,

' "IB'V. C,iir„,

, ri»,

JM.y >h,„,, Kuala I ,„.,,'"

f:-rATS.l:xis D'AMf:,,!,;,.,,

I..H Mo,

•nii it iif th

I -', Ma.lrid.

-.&-~ïr^''"'-'"'^""

i.r;,;:p,;:,^™;:«;:;^,j^-..i .<.,ou.„, ,„„,„,,„„

Loui»i„MaS,a,„<'î;.^„Sï„' -;«'.".

^ « ..f .Main,. U-oloidcJ .sûr', .v'r
"""«"y. Ililo,, Iio„g„

Geol„«ic„| .s„rv„ , V 3'"' lI"'")' ^inl.-r.t.

G™i,,Ki,.a, s.„4 :,'
.m';;, r;'s,?' f"™"™. l--.».

'..1,1

S7"'n,"'<i "ïv. H„lla.

No» n,„
I ,:J ",,'•""

Opol.>iii,.al ,si„
^«r''l'iimil .Mirv,.y, Cjurori.

S.iome Uivi.ion.'G™|„™,„|X;,;,,v\",'."",.
i. .

Non[;î,aS^^;;aS'Lû;^^™rt^""^' '^^«- «"

Si;=^Ss.:^i;!-.^r''-"
'™"''"™"^^"'^"•



H.V2

HnvTll I)A»tT*-

V».HM"NT

ViHdlMA.

^KM VmaiNlA-

WlM-IlNalK.

Wtominu.

(.ii<»;\r hllITAlV.

iRELAND.

India.

Mtborc.

jAr*i.

CORÉF {KoBF.a),

FORHOSA.

n:C:rir.., ..-Ho,u., !.»».«. V.™.;"

IV, -H. -.

'"•';*7L''
"

',^V,.. m 1 «y At

W,MrolV,..,.i".Hl""l'«7'lf''" >; X,',„v,ll..,

(1,,,I.,U»I Kurvy .rf VS y.m.".«. H'.>.'m..

,

HM.ANDF,

St. Mi'-hfl, l'iiHH.

Stikdiiliii, A* lit'i"'»-

lIONtlKlK.

Voir Aiitrichc-Horiiinr.

.„„„„.^;'ii;,r"«r;.::".s; .». ."--• -

0.„l'^;.lS„rv,.y..n„.l
,>...l,m„.W«.. Dublin,

TmvuUK IMbli.», 11.""'. '""'""•

JAVA.

ll,«.fdburoau van hel Miin..x™, Balavi».

Service, de, m1°™ d^MiàU»',
An,an.n.ri,o.

MEXUJl'E.

In.litulo GeuloRiTO N«ri"ii»l.

S„„e. Oeo,..rniî^'w,.W,
K,o„p..n«n««>c . K,i.Uani..

Iil Ciprf» 176, Mexico. U F.



ROHIE.

KlNLANOC.

L'NioN or
Hot'TH AnilCA.

KK if rf:, ilimjmlqvr.,, ctt.

•>''"VKII.K-/.f:l,AM.K.
"'"'"""^'"'""•'

'"'•••-' Z~l..i»l.ttVlll„„o..

;;;:"ïï:;;;::"SH;r'' ""'•*'«"».>.....

"'''""*'"'""«' 'I' '.-... V<i,„v,.„hiM»-.

l'f:!» 1

CoiMl.1,-,,, CLcl,,,;,,, ,i„ !.„„ ,.,
I tru, IJiiiii

ii:.:)

•n»' il.' IniPDimi, d« Mi„„ ,1,1

I>lvl.»,„ „( Mi,,,,, |,„„,„„ „, ^..^,^
'. Mniiila.

'"inr'^Ai,.

'"« ""'' 'I" '»'"• « Jim 1 13, I.ubM.

, .
IIOI'.MAXIK.

M"n„li. H,„"r,,i
'"'"""' •M"'i.t..rul Indiunnc-i .1 Co,„.

„ ,

KMFMIll: FirssK

""'t.Sr'"' " ""'"' ^'•"^- î-i-. No. „, M,,

!'"Z,!SS-:';;,';:^™i:;; » ^'».-^. m^-o,. .„,„,„„,
GooloBika Ki>,nrai«,i,„i,.„

i Fi„ra,,,l n, „i ^
fora.

'llllui.il, DciilivurdiBla,,
21), lliLing.

SEIilUK.

Hayul De|,.r„„cnrrfMi,„.. a„d G,,,l,«y. Ba„gk„k.

ioriJAN.
Voir Eiopi,..

"''"SS* '"*^""'"' K„„„i„io„, PoIytiThnikuin,

TERKE-XEIVE.
G«.lo|!,c„l Supv-fy o( .\c„(„u„dlaiid, Si. John'..

UNION Sl'D-AHilCAlXE.

""•""""' '" " '• '-"i'
' .•^.«..l. Afric», Pi^iori..
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Cah. or OooD
HopE.

TRANaVAAL.

». S. I-EIKÏ.

, . . „( ,1„. Cap.' "I C'™! ""'" D'P»""""' °'

SOCIÉTÉS MINIÈRES.

Aachen.

Bl,lMr.ODA.

liROMBEBG.

Clai:sthal.

DuRTMDND.

DlEUENHOFEN.
EssKN (Uuhb)

Graslboen

Halle a.S.

Halle a.S.

Halle aS.

has nov eh.

Helmsteui.
Ka«*el.
Kattowitz.

K6LN.
Mahhebi'Iui

Mï:t7..

Metz.

Osliiebslebes a d.

BODE.
SENFTENBERr., N. I

SiEGKN.
STASrtrtRT.

Waldenucug.
Wetzler.

I.ITTAN i S.

ZwicKAi; 1 s,

Ballabat.

CHABTERfl TOWEKS.
(Queenslasd).

Melbocrne.

,J:t, b<.r.b.uUc.>.
InK,».™derB,au„Voh.e„werUe d»

VJ!rrS« Slil'liS^nbcr.b.u™ in de. «.Uich»

Grasli-li™, Kr- Hflni»t«lt.

„,,SÏHr„unkoMen-l„d.,,mcAm.,n.

Halk-sdi™ l*"l<»"''"'"''"Jkv,.mr.

«;:Ï-t;^^r:;;;S;m^r.n,o.o.o„ d., H.,nov..e„o„

VorS d.- doulKhrn
l..lnnlorc»en.

Ver™,, bav,.ris,lu.r
H,.rBbauml,.nwut.-n.

'

ÏXâi"l;iï"wS^»Sr"-«o™bu„. de, deuucheo

KalisaWaBorstiitwm. NiodcracUeaien».

SrÏÏtCl^Sî^î vS".î^ die Lab„.. KU-uad

Ve,el:°?i;r'CbàSS;^- 1" »rauakoh.enwo,ke in, l^rg-

.W^lSirvIît f« ï^*au und l.n.au.Oe.,nit.

.,.e .„,a,.„;S^i^?£r ""'"''°
"'""'r'

^„„S;L, ...ii.u.e „. ^.ia.. Ea,ineer„ 57-.» W«oa

Street.



Melbocknb
Kaloooklif:

(Western Adstralta),

SOCIÉTÉS af-.oLoamm, etc.

TheChamborofMInosrfVirloria.
11.,- th„mber „f Mine» „f \v,„„„ A„„r3lia.

9S3

OSÏERHEICH.
Falkknau.

Klaoenfdrt.
Mahiuscu-Ostract.
MÀimiscn-OsTBAu'
1 EPLITZ.

Teplitz.

TKPUn-ScHiiNAC.

VVlES.

l'NGARX.
Bl'd.apkst.

Hddapk.st.

Hll>\PKST.

Anvers.

Fhameries.

I.lfcoE.

I.ièue

L»>CVAIN.

AITRICIIE-IIOXGUIE.

^.re.n^fv,^d,e bP.gba„liche„ „„„„,,,.,„ ,„ „<,^„,„„,,^„ „^^_

^s„;^;R^is.::l,îi?';™i"«™-pe d™ o™,..p.

ga.,,0 11, Wi,.RlII
' '^''''"kl™vprci„™, &rl,o„bac6.

.Soncio honeroi»,. R,i„i;.„. ,., „u.|:ilu;rsi,,uo.

PIELGUilE.
-ASSOPlarioll d(.s iiiKrnii.iirc /!,. l'i'' i i

"ïr^^.^t'Sr" """- '' «—"^ta„urgi,uo, de b,

Halikax.

Montre AI

Santiago.

HOGOTA.

_., ^,. .
CANADA

l"t' .MiriiiiR Sodcty of \

St.-I'ktkrsbocrg.

Chahi.estov, Va.
CoLUMnus, Ohio.
CnippLE Cbeek, Col.
Denver, Col.
Denver, Col.
laiIPEMlNG, MiCH.

CHII.E.
La .Nicii-dad Xaoioiial di. Hiiicria di. Cliil,-.

^ . , ,

OII.O.MHIK.
.N.Cl,<lad Col,„„bia„a d,. Inp.Micro.,.

.
EMI'IIIE HV.SSE

S.onc...-. d.., I„g.-.ni,.„r, d,., .Mi„o,,, Goroohowaja N„. ,2.

ÉTATS-UNIS D'AMKriquE.

l^nppl» Cruik Mm.ng and llctallurgical Socictv

èoT^,d °4
''"'."5 1™'^™' '-'^ Mafe«^ BuÏÏ „g

i.ake SuiKTior Mining Iiistitutc.
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New York.
New York.
New York.
PlTTBBORQ, Pa-

PlTTBBURO, PA.

Sas FBANCit'Co, Cal.

Alaib.

DocAi.

Nancy.

Paris.

PARia.

Paris.

St. Etienne, Loibe.

St. Etienne, Loire.

ANCU£TERRE.
Barnbley.

LoNDON, S.W.

londos, e.c.

londos, s.w.

london, w.c.
Manchester.
Newcastle-on-

Ttne.
Sheffield.

Stoke-on-Trent.

WlQAN.

ECOSSE.
Glasgow.
GALLES.
Cabdiff.

Calcutta.

Sardinia.

Caltanisetta.

W. s. LECKY.

40th and Butler S<r™'»-
.

SiBniological Socirty ol Amcnca.

ceJfdt Fo«e. e. de. Mine, de Fer de Meurthe^.-Mo»..e, .0

aaX.°:y"S= .rançai» de. ^nne. n«.lli<,ue.. 56 rue de

ChSteaudun.
,„,,,„:.„„ de l'École KOtrale de. Mine..

^fl::Z&sXX?^^^ de. Mine, de Pa.., 3» rue

Godot de Mauroy.

Société de l'induKlrie minérale.

Comité cenlnJ de.
""f„^",»^''^^^SèTÉcole nationale de. Mine.

^'^i^rStt,ïïrduGÎn'd Moulin.

Société de l'industrie minérale.

ILES BRIT.VNNlQfES.

Midland ln.titu.c o< Mining, Civil and Mcchanical Enpnee»,

"
ïineers, 3 Nowhall Stteet.

.

Midland ciuntie. InMitution ot Enginccr»,

:;jSSSi^nra:^'iEtriSt:ârBan.C.amW

!sSSsi'^-i-S&u..ndo„

l;ïï5riS^?^Sg;j.«--„„s„eet.
^^^''^fÊnSÏÏ'îlSf.^'SS"^^^

MidlanTÏ ".u!é o( Mining, Civil and Mechanical Enonce»,

vUS^S'lSiituteot Mining and Mechanical Engins,..

M°"ingA»ociationotGreatBnla>n.

Mining In.titute ol Sco.land, 39 Elmbank Creacent.

Somh Wale. In.litute ot Engin«r., Park Place.

Mining and Ceolol^^aUnstitute of India, 2 Bankahall Street.

ITALIE.

Amociation minérale sarde, Iglesias.

Società dci LiciS!^<e^». «cuc^a Mincraria di Caltani»t...



T-inanarive.

Mexico.

Kristiaxia.

Wellington-.

JOtJ Dl^STRICT.

Delït.

I.IMA.

Lima.

Bulawavo.

Belgrade.

TRAXSVAAL.
JOHAN.VESBWna.

Joa/.N.VESBpRQ.

JoHAVVESBrHa.

i'AvasBAV3HrrrA.v
OSEBRO.
Orebro.

Stockholm.

Association „f<ï;'„™iW.

"'"'""'"''""•'î'^'^^^^inga.a.lf,

A,.ur,„„„:,,,5' '""-"• ^•""« <!. la Cari.:,,, ,o„, I.i„,,

"""''
'«»"Ci.a„,l,er„fMi„,,

'A.ricuuuro, lSd'e.""""'-'°«"' "- «-«, Mi„i„ir. d.

l'.MO.V
SUD-.IFRICAI.VE.

Chemical,
MeullurKic.,1 ..^ ,,. .

Association „f \Ii„
' v "''*

nost OiScc Bàr4liJa*" "' ">» T-.svaal (Incorporâtes,,

:3cjr--".^-....c,,.ioc,,..



A 1.

A i.

A ;s.

A 4.

A .1.

A 11.

A 7.

A X-

A il.

A W-
Ail.

A 12

li 1.

H 2.

H 3.

H 4.

H 5.

11 (i.

H 7.

B 8.

B fl.

B 10.

EXCURSIONS.

I.—Excurriom avant la Msrion.

(),„.l„r an.l M.iritinio provim-rs (pw !«»)•

Halil.urt(.u-U.uirrotl. Ontari.. (pup' '.«XI).

S,ull,urv-f„l,.lt.r..n.«pin.,
Dnuru, (paB.. 1 64).

Niainira-lniciuois Bni.li, Ontan.i (paRi- 'MM.

"^IL. ,ra,niu„... ,U- la provin,-.- .1,. Quel u. (pa». OOH,.

M„riu alu.rthuMti' area, Quel»'.. IpuR.' !1.»

^irx"--'—--^^^^^

^;:::;::i™'a, Mon,r..al, C.v.y nm an,l .majva ,pa«.' "«»

'

l)r,l„vi.>ian at Montréal ali.l Ottawa n<m' !«4).

: -nu î'a^-- (..n-'t,o„s „t ..„th«.s,.m ontarto (pa«,. '.m.

Il- Excursions pendant la session.

NiaUaraKall- ipaRc-'.W7l.

n,„. valU.v aiul Soarboro lu^Blits Ipa». !WS).

ïlic SiUirian «•cti.m at tlic lorkr- n tu

M„raim-.< north of Toronto (page (K«).

Muskoka lakes (page 904).

Tl>,. Riehmona seetion at Streetsv, e page t»W.

Clay (leposits near Toronto (page 1«H)).

I,ake Simeoe distriet (page »*>}

Madoe area, southc'astern Ontano (page ilt»-).

III.-Bxcuislons après la session.

C 1. Transeontinental via Cana.lian Paeifie raihvay and Cauadian

^"c2'^n:'.Srvla Cat^adian Paeiflc, (irand Trunk Pacifie and

National Transcontinental railway. (page 10n^_

;;«•rc'tpS"Tn;:"o Mala^pm. SU^gway and

navvson and return (page 1020).

9Sg



„,.,„ Excursion A I

.In i- 1-» "^.

f'AmiuiLr.

, ,
•''"''"-.Ar,;,..s,.|s,.

^'"onalr l,.,„/,r.,: j ,, ,..

.)/«„/„„; K ,/". •^^'•*I1-H...T.

J- rA,.«„™',J- ''"•" '"'«'la; H ,.'"""'" J- »•

H- t.K™.„,.,
r.s.A.. s \ <

'"""'"• " '• 'Vs,„v ,." >

•^'Hi,,,,, -!,:;,"'"• ''"""'!"; J M,f u' "'•"'"».

» " Ki MMK,,. i-.s i
.' . r\""' •'•'Pwi; K. Af. Kiv„. .

'""'"''

'<—
. r^^'ï'T'T,/''^ -^^ «™-v ':„"" ^™"-"AV»,„v 7-7": '-y'-": Miss A. 1

«'ra. Fran,.,.. x t,,

'

f.
""tf.L. I..S.A • r.' n r-

'""'

« Z'B.„,
A„»,ri,..

•'• """»". C"..».!»;
P. Zo«^ 'b Z'.

•^^•

(•^ee Cuide l;„„k v„ , „
°"«-. B<'lg,un,;

^ *^°- '• I'"rts 1 «„d J, >

959



Excursion A 2.

UAUm KTON HANCltOKT. OXTAHIO,

.hl.V -JtTH ;I1ST.

;,„,/,,< K. I). Al>AM»un.lA. K. IUki.o».

HKKNAK.. ll""s„N. Kn^bml.
:^- l^"","f •,,,.,,„ (-.S.A.; !..

SK,,K,n;,.L«, Kiul.n,l: T. V,s,nN,'. Uussm; .1. K. «..". l •- A-

K. K. Wimnn-, T.S.A.
^^^^

,,
_^^ ^^.^^ ,„ ^,.,.

|.:x,.„rsi,m A 2 w„s „rru„w.l to ' "! "
,.„,., .,u„l,ri.u ,.f tin-

P-. <.t ^-t-;' ;"<'-
:;;":: ,,::^" n,,,! a,, s^ùlar ar,.a of anri,.,,.

-;;=:wC:.::n:;M>,;::u.:: «....a.,,.,.™.

„„ .,„ly 24.1, ,lu. sp..™l
'™";;^^;; ;!:::;,: M,„ur,.al. was

right ui.Rl.'s to tlu-ir strlkc.
linu'stoiu-s, paragnc'issrs.

The rocks ex,K«., '"
, ,

"^. „•' ...Uv. n.e.amurphisn. of tho

amphi\«liU.s ana gabl.roHllorito. ' ™ ' "'^
crystallin,. varietie» i»

v..ry w,.ll ..xcmplifiod hy tl,.' exposuro» '^'» "'^
,,^. ,„, i„tru»Um «f

Ha^tinK. roa.l, tlu. s..,lim™tary s.T.es .s nU.rmpt.a In

»0U



^^' tHsjoN A '2.

''•""-"
' '' ^ <>:„„

, ,

Kxdirsiori A > m ^



,1^., KXHHIIIIS» AVANT UA -KI.H1"N.

«, il lunch ut tlic Ortun nimc.
i,,i ,,. ()ri„<l,v

At m ( Ih. -tulinn tl.r purtv ugui.. .ntr.uiU'a .nul |,rn,.,.v,l,.,l t., ( )rin-.l.>

i:r:r,:::r:t,r:.:r.::..';..n.. .,.,o.p...>

'

-:;:;;™:::rsi:;."'^^'-i:"-^ -;""";;

l::: ;:; tr?:i;;;::i.S'5 r::::;:!'::
:f=«3;

:rr;™i;ir.;::2:;~™rs::n::";'i;;.j-»,

Ha^tic strurtur.. i» <U.v<.lop,.>l in thon, tn nwny l.h«« 1» th. .hsl,..,.t.o,.

th.. gneis»ic bamls ami the flowing ..f the Innest.......

Tl,.. ,.l„s,.lv r.aatc.1 ...ntact phon.mi.na o«-us.on.'.l l>y th.- nitru»..)n .>

thov.™..tyofMax«pll>i™s,ng(
aniphilK,»!.. a» a .liroct

;::;h::^^;::.tr;:;^;...^^^"";=^

^J::'^:^::^^''^- «».. ha.„ingsi.,.. an., .ah,™ w„.. .en

'"'
O^tondav, July 28,h, th. spécial ,rain carrie.l the 'vUmn. .c„l,,^.»

,„ Murnfor.! station .h.TO certa.n varieties ot nephebne syemte, csp...ally



'""' """"•.liatH.v »,,! „f T«.,v lli
;:f"lK.ut.ix„,il,,.

<i...l„.w„v,,.x,„„„„.,„,,|

063

'""''''',";'"»•'''• '""!' ofi.v,,i,„i

-"'rulvar.cliw„f(|H.n.tilu-
'tiiiliftl.

lin

in tu

"ic »pirini Iniiii rcrriiiincil m. il r

,
'" "f Ilie r.,uKl, |,„„„ |^„„„'^,

;"'^'' ">'•'• lliT,. ll„.y ,,„|,„rk,,l

K».,m,„ „n,l \I„„t,.aKl,. .., »t,„lv (i ,,",;.„ 'i"'"'""'",

""' '""'l'' i" l'un-
(a,i,l,.,s„,„.,„ ,r,|„„i,,, ,„,„,„

"""" "' ''".'""lunL i„ ,|„„K„„„„„i„.
'l-lwlilful,rip,l„„,,,l..,

v,,,,,;,™';'
""" "'"•'"'I '" '1- 'v.„i„«, ,„•„,, „

".pi.""''an;u,k't s"™;::,::;;;:::;' "; " "r"
»"- •« ' "-

:;;r •
---- -'- "-^":-r:Tr;:;:;rïï

Ihcyciitraim'datSn
«••)() p.ni

A. K. H,



( YM\ 1.1.1-IltKll.l

Mi-

Excuiiion A 3.

SI DHt UV (OIUI.T l'OlU ri'lNK.

.Il i,ï .;ivii Am.IM '.'M..

r>\ Ciil.iill C. W. KvlcMll, A. A, (
ni.i:

iTll l>„rn,|.m,-; A. ( ;. Hu.l>.™>. 1' 1- ll"i''-l^'-

,S,rn/,Mi/; W . 11. li"'.Kl»--

;, \ ,1. r..LK. Irvlan,!; W . 11. C.MXIN.. < ...va,:,.. .1. .V Du...

,„„,1,. t., th. in,n ..mu. a...l plan, al ^'""", '";:'!'
.,.„„„,„ „„. l-r,,,,!,..,.

On Su..aay, .luly 27.1,, th. h.h-'.»! tra„. l._t
>" -'

,.,,ur»v,n,st»

North nay, arriv.,.» thcr. i.. ''»; .'•-'T'!;;,J "',,,, par. ol ..orth.r,.

(...tario. a ,U«Tiptio., of wh.i-h .s R.vim ... th. lî...a. l»oK.

tM4



KXl I H*lnN ^ ;)

«mTu.'..i„,, .,„,,. aN„,„,„|^„i

"«"> '""ipn.,.,.,i,.,i ,„„„.;' .;;-'">. .lui, :«„„, „ ,„„. „„.„;,.":

'""';:t.,i::,: ^'--H..:':::z:i:::r''''^''^
--"-'-'^

•- Ti
^::!,';t:,:f:j;''^ir;- -^ "---..i < ,, .

•""-'• t.. .1
. K ,r: i:,"'""

";"'" "" "" "-"
... >.'

i

""" '""

"'"" '....pl.'.inK ,|M. ,.x,.ur,i„„. " """' "" "•"'" I"- I .u Mo,„r..„l,

"'. <i. .Mn.i.Ki.,



Excuriion A 4.

M.Ui.VKA llUmlOlS HKACU.

Al 1H»T »T11—llTII.

I.rmln: A. 1
<i>1.kmvn.

.(.-.«•lOlr hl'kr: ¥ » 'l'AVl.!.».

Srmliini: V> » '• "'*;"' „ ... . ,. cnKi.KT.iN. KivuliUL.I; Mr-

(•„AK.>/r,.N. KnKl.ma; A, K l*v..>rY_^^
|.

^. „,„.^,„

M„, K.KK.xi.T, 1>.V. V i>
,\,,, „,„„,„, Knaluml; D.

,,,.„„,,„ K Mu™.n. lub. ^^ ,^ ,,^^ „,s,„,,

.1 w. Si'KN.Mt. ISA.,
' '"•^'*

,,.,.,„.„„•,.v.ltiww
Kn^luiul; Mr.. K. I». 1

<vl-""- ^A-'
'

„,„, ,|„. „..„,„ r.

A, AU... 4.h w.,-
";-;;:;; ;:;;r^ ;;'„';; „„. . .v„„.K ...un,,.

a.,is>.».- ... «.,...«.!. •' ; '„„„,.;| ,„„ ,.,„„„l,.„.l.v, .1.....K1. "• "-

,.t„„ lu., r l.,mr. .luu, l,...l 1"-.. »...."...""1-
„, „„ ,„„i, ,„,,.„

„f „„. r v..r «••";" "':'^.,.-
t,„.U.,„„..,>. C',„n,»,.y. «l.i. . -.PPl.'-

„,„, l,y .:„. c.o„r.«y "'",;;
1,,.^ i„ „k,, ..„, ,.xu,»in,.,l .«..1 -t.- !>"«>;

:;::i:::;;:::r;;'
":.!;::- .-— -•- "- '-"' ^'- -'

w'irk.
, ,. „, „„. clifton luit I tluTi- wu» un iiifi)ri"ul

AuKu«< S.h wa.s .l,.vu....l '»"'>'"
.; ,^,, Sir Hknkv I'kll.^tt.

,.,„„w,.l ,1„. (..•au..t..l

''"f
,',''

""f Èl,.Hrio D..velopn..M.. ro...pam- U...1.T

rr irl:r.:;;:"".--'—- ---—' -^
^^"^

Mtt



•A' ' «»ln\ , )

IW7

'•'"M..h. »|,i,.,, „,,„, „„."/"' «"-«"nlimirv ,t |„,|,,, i

-4::™^;tir';;:;,:.'-'«"":;^^:r:c;:;;-:--
"" Aliwi,, ,1,1, ,1

'«'"

""
' rr,'-" "" " ""'-;
•> IT „ r..r,.„„„„

|„.|,|
I

^";i:::;r; r;r''">'^.<;:r;::;;:;,^::-;::',;r
:'•'•'"•'

"> '"' rr, l„„„ |„r ,||,„„.^
••'-"•

1 1„. ,,„„,.
r,.|,irii,.,l

* '• 'iii.Kin.s.



CISKMKNTS

Excursion A 5.

DAMIANTK 1)K

1)K QIËUKC.

2 7 Aof T.

I,A l'UDVlNCK

,. , ,„,,,,„,
•,. T. C. l)f.MS,t.l. A. 1)KV»'KH.

Smfliiirr: H. KiiÉ. rBTTK.

„mt!".', (>. It- ""'
,..,.„.„„, i,„i.-. Mrs. Kkbmoh. liulf;

M. Hn.u.. F;"-^^^
^^.

""f.,,,
.,-„;,; s. C. M.^ktu«, AU,.,,,,*..-;

(; li. WiLHUAiiAM. AiiisU'tirr,.; H" ';'"'

.. (; , lins- r I. (l.ZmuK, IWkki'U'-

pr„vi,u.- ,1.. IK'I..-.'. au s.u> ,!.• la,,u,.ll. - " "
'

,^ i„u^^.ssants ,lô,>6ts >1.-

] ,,„„„.„„ H,.„ à un,, «p'"""""?
;; ™:;^.;, i;, .i, m.j. a. ».<..««,<.

l „ trau. spcc-ial. cU
>
">>1 »W "

'..rivait à Wa.-k I.ak... une cl.stam-o

vontun.) à .0,:«l 1. san.M.
"";;,;^ ^;, . ,1 7^

'

,„n,.n,ai..n, n,.s ...-ursinn»

,„rl. terrain. T''"''' '''i'"'™-''
''''''''''

'^,, 4 a.ntt, Muinz. v„itur..s,

'" """;^ '";;; i.:^:,:':::;:;;:^;;^'.
--.-'-• "-

'-"-"--tl,«.-r.«''"i'. 'I" 1'' "';.'"
tV'k- aux irisiancnts .U' cLnim,. n.iuu.s s.ms U-

à „uat„rz,. milles ,U- Wa.-k Lake.
j

",".,'", '"^\j-,„„^.„i,. Mardi nnmn. k-

train nous n.enaU a '

; f™:^;;,,^,; , ,,.., ,„„,„i,, lesciuels .lilï6ren. s,a>-

pour cxaîuuuT U- P"
,, ., ,'

., ,„. Hlark Lake. Manli midi, retiairnant

"' =- E^S-=:;;^'C":-:::'
;;;,™,, .,;ï.; « -«. »« -">•• *'"•"-' ~ --•'

%8

et

sur nus l>as,

lîlack I.akc,

pr^'paratiiin-



^:x^ ruMn
!N>!»

nets M„l„s,ri„i». IVp„„ ,,"'.'• '":' l-un .!.« prmnpaux ,•.,,,,,',

^""""^'''''luii'MnuiMit,,,-.,.,,,,.,!,,.,- " ''"'"''" ""«iMiMiii .1,. Ml

' "' ""•"" "i"S;ma. 1),. ,,,, „„..
'"."!''' l"-'«l'm» ,1,. la ,li|T,-.r,,„i.„i„„

'I ''Vst un s,.,-,, ,1,. ,.,.,,„,,
',;"'l"'-- la Iicri,l„l,t,. a ,-,„•.

, , ,
'"".itii'ri

" """'"1 '( .!. Jtla.k J.alc,. ,1 ,!,

"" '.''"''l"!'!"'"»
I.'s v,.i,„.s ,ra„,i,„„

^'^iz:z:::-rr^^^^
""'"""' '•^-

;^r":'-
J:-''''-:*:;;';;,::;::':;^',:^-™-'--

,. ,
'
"' '".('"«••ic-c ,1,. ,liv,.rs ,„m,v,„

' ""
''r

'•"'"•' "itrahu»i,|„,.,.

t::j:t™-£:f
™-=;'''' "''""^"- -''"'

;; -^"-"•- ..-'1!:: ':, n;:;;:;:::
'•:™""" "" ' - - p"i..ot

-:9::::::;^::ai;-:;:;;;;;;ri'-^^^^^^

A" voya». ,(„ „,,„„r. I,.„ ,.x,.„rsio„i.
"" ''•'"'"" "'"ain rôl,.

' ' "l"ra,„,. pour ,.xaa,ia,T I,.. I, , ,

'"''''"''"• ""< Leur.. ,, ,|„,„i,""'«"a sur I,. „,,,„., „„,,,,, 1^ ; ^
™maH r,sul,a„, ,|,. i,.,,,.,,,/

'•
< ' IJe.vis.



Excursion A 6.

TIIK MOUIN ANOKTIIOSITK AUKA, QVKBKC.

A. Hkhiibat.

A. I.. Day.

A. C. (ill.L,

;.„„/,.,.• .1. AisTK.N Ham «OtT.

(,„,*.• U. p. I>. (lllAIIAM.

S^crdar,,: .1. II. VALwr,..TK.
,,^, ,.,.,„,„,, Ssv.

^'"r"^''T;Crs. IIP. '•-•- i-^-^-^

A. I.A..m.x. Knum, ^'-'™'; '"
""^i(;" . w. I.„kw.n«»n-

Tl..' intrusivc visitcil, kiicnui .i> » '

j^ ^^^^ ^,, ^^^^ „f („h) square

„„.s„u,h..as.,.rnsi,,,.. « ,

;;; ^
^'^ ^:; :i4r intrusions, i. is a ,y„„.al

r,.,,n-s«itativ.- c.f tlain.
Caua.lian Parili,' raihvay tnm,

Tl„. ox..urs,on toU.,^^, .1 " '"' ' • ,„ s,. J..r„n,o, wLon- lundi

ra'l"^>-
. . , . ,i.„ mi-iss„iil Laurcntian uraniti'. which in

rw anor«l.«s...; """l';"'
J, '\,t" ., r ..,n,prisin« nion- or h-ss mota-

;;™:r;':ri^tran^.^^^

C'amLriaa rocks witinn tins ar,.a.
,„urs,.-Rrain(.,l ro<k of a

For the niost part, th» anortltos t . a ™ ';
^^.^-^ „„„i„.,i Uas

,,..p violet .>u,t,r^ ';'r«;;;:^::i^'''S.™:^!:r:fnntn,t..soi,iiu.ri.a.i„,.

provert to be lahrartortto <•""
;™ "«^

„f „,, „„,w, „,,il,. tlu- n-matnmg

inclusion», form» appr.«inuitcb d.-. I^r ocm

'.170



KX< IRsm.V A (i.

971
constituctU.s an. ,,„„;*,. i

;-™w.wj,z::.;:rx;'';:,;::' ,^-™' -'-»< <
»lc. MurKilcriti.. A (iii,irf,.r f

' '"'"" ""!' •""I ii iiimrf,.r l„ ,

"' l-al.-Kr,.,.„ „„Ki„. a,„| i|„„. ,
!" , ';;"""".": a '" i..ral,l,. l^ ;

,

T'mur,l»tt„.,„,rip|„.rv„n|„.
„,.„,,,

tlic «TatlicTc( siirfuci. i,r H,. .,
" "' -^l'W (ila-iumi- 'n

'""'^as, ,„ „,„ ,,a,k, ,„„>.,;"
'..f;^"""'

1' "-i.« a n;.,,rk7t
™l<.Nr ,s usually ,|u,. t„ ,|„. ,. ,

' ' """ «'.ni,„,l. •(•,,;. ,,„
'

,

'

^rt;:<r""""- ''-'.-":-;::;:
:.:'';r'''r""'''''''"^'

.ra,„,„,„„„ „as ,,„.„ a,.,. vJÙZ\,^JZ::T""''''' '"""- ^
'

"•'"""• 'M"rai ,u„„.,|,„,i,,f ,

'"" '""tit,., gam,.| ,„i,| ir„,.„,„,

'las,., ,.,ru,,„nall.v six i,„.|,„, ,„ ,,,,„
" ' ^ "" '"''""1'' "' .lank-,.„l„„r,,,|

,,|a,.i„
î'arti.li.v Kranula.,.,1, ,,„i,„ ,|

' ' f .', '''
''"" '"'•» '""'-I. t«ist,It

.Marginal fa,.i,.» „f , .H ^^ "f ^' "!'' "'''"'>• "f -TuslMnK , r'!!^"' "
"'

»ln,l, ,t „,tn„l,.s. Tlu. <,,,i„i,„, „..,
'' '-"""'"lia.! „rtl„„.|„„,..' ,.:

'

"f "- .-->•• .>.a, ,hi„ .a„i.:: ; -^
:;;:::;

'^--ik- „. .„„„ ,„„: ;

a ".an,.r „f „pi„i„„ ,,„,, „,„ ^^'- < "s » pn„,al,l,.. ,„„ „„„, „„„
M„r,„ a„,.r,l,„.i,„ ,„..„,„„, ^i,,.,, „f" „;^'„.;

"'"" '".^"""^'
' '-"•' 'Im,

""..u™„si,„.|u«i„,„„f„,.,^,„„^,,;;;l;'J"-l paraît,.! t„ „s si,,,. a,„l ,.„„,aij

..ear S,e. .S„p„i,. T„ero, U, . "nI:' ,: r,'.''"'''
"[ "- '""er rock iT™

v..,op,.,, aug.„ „f „„, ,„„„, rosista
"

f'.,,î L T'",""*'
'"""'"^'^ "•"' "

'-n,,s <,f ,,i,|,|.v al.ered lin-e^tonj^tl^ir™,7 ''""'" '^ '""• '-™»-
a»»o,.,at,on witl, tlu- gm.iss.

'" '" '"" "''"» »•"'' .wn in ,,ir«.t

li. P. n. Ghaham.



Excursion A 7.

:m()NTKHKGIAN iiii,i.s.

Al cusT ÔTii- ("nit.

Leader: F. D. Auams.

7Lk.: J. A. Bancrokt. Hcv, MM- Ciimcnt, H. l". ». (.haham.

Bas-om rS.A.; A. liKR.iKAT.tl.Tnmny; H. K. Uokkk, (u.rmun> ;

"v- rRO»». U.S.A,; H. P. CrsH.N.^ V.S.A,; R V Dam. l .S.A.

•

I Dat rsA.- f.H.DiNHAM.KnRlun.l; J. W. Lvans. K.iKbml.

P. ii^um. sw;.i,.n; A. c d.Li., v.s.A.; '- «•
«'«f

"^>'
.ï;;;^!;;^

A S (inNsBKiui, Hussia; A. Hakkek. tnglaml; .1. Hobnk.

S«,.lan,h E. H„wK, 1-.S.A.; J- ^ «—. V'^A.; r^ Ku«
.

Japa..;

\ LiiHolx. l-raïuT; Mim-. I.Ailuilx, ^^an(•.; H. l,AN^K.^.ll^.

i„,io-cin.m; K. i,„ew,nson-i.k«sing. Kussia;
^ „ ^'j'^;;:';;;;;':

sVotlaïul; L. Mk'.ial.i:-. France; I.. Miuh, Ccnnany. 1.. M-

Phixdlk. V.s.A.; Mi...s A. C. Raisin. EnRla..,!; A. Stansf.eu..

(ana,la; Ci. Stk.nma.sn. Cermany; E. Stka'TANow.tz. Hussia;

.1 DK Sz.(DK<»KV, Hunuary; P. M. Term.ek. tra.uv; Mlle. M.

Tehmiek. FraiH-e; T. Tsa.EllNïscllEW. Russia; (. MscoM,

Russia; F. E. WnicillT. l'.S.A.

ïl„. ..xcursion was arranied in onler that members of tlu- ( unsn-:

nùght ».•! sonie of tlic .-l.ief fcalure» of the petroRraphieal provm,'.. "l thc

„t right lills or "niountains," with outlying dyke» an.l sheet, tl a, 1
eak

"hrough th.. nearly horizontal, ()r.lovi..ia„ strata of tho plam of .-entrai

S» Tl.e r.>cks are higl.ly alkaline. l-elonging to tl>e ess..x,te-n..phehn..

l™„«e"ue,.essi„n, with „ gr,.a. ,l,.-..lop„,..nt of th.- .lyk,. roeks ,

.-...angutneous

'"""Tirmrtv vi~it,.l two of tlM. nmuntains, Monnt Royal an.l ^Io.>nt

John 'm an.rtlu- .-..atnination o,-eupie.l two .lays. (),. the first ,lay Mount

UuTwas visite.l. In the tnorning the party ,net a, the Stu.lents Imon

„f 'MeCim l'niversitv, an.l walke.l through th,' so.ithern ,ane .». wl.ieli .s

„n,ierlai>l hy glaeial .Irift overlying Trenton limestone. to the H" l'"*,' ^
"'•-

..uin where tnaps .,f M.mnt Royal were exhibite.1, a« well as a n.o.U.l slH.wmK

the ehentical eoTnp.,sition of the rocks of this petrograp ueal prov.n,.e. 1
!.

partv th..n e.nu„,ene...l tl„. as,.ent of M.mt.t Royal, tnak.ng th.- first stop at,
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:^n;:;r::i:.:;- -™'."x:'::r:;r'''''"''-^. '-':;;;::

»yii"i' n ,l,i<|,„
''"<' api],,., ,.,,. ,

'.ri, ,,,.,1,
,j|,Ki,„ ,,.

-« "„„i „„.,/:;.
",r

';" '"""•• ^•-- '.--
. : i

' '''- '"'"-

n;:;;;:;:;:;,,i:r-:f'^^'--:""^
''"^'"'"-'

.,

'^- "" '"- ./ 3"'''''- '""' •"' »''•" '" 1. V,. I ,

^"'"' '"«-n.s
•'"'"'"«1, i.> ,„.,„>,'""''' "•""r'""i«'. Ti„.v .,

"' '" '''^^^ »i''',v,i

Af,-r I,,,,,.,, ,1,!:
,'';•;'" •"""'-"»• i-M "" "" -"1 i""k

'"'"™""*—.o il,,. ,;,,„,,



tlH' mnurkaWi' «miïl""»™"' "',""',,,. ,..„ fu,,,,,! to .imtain mit onh fruH

„„,„,s nf M tl,.. un.UTbnw
strutlfiMl ."'

(,„,ilït..r«u» lum-tom uf

'

„.,..ian «n..iss,..u, ..1-' '»"'' ™":"\"
f t. n.uch «.or. r..™. <'"<"

vi.-ian s,.......s.io.. th..r.. lait »'" ''

\, ,,„. , „,e night.

p„r,y .h..n r,..urn...l ,o N ..n.r.... h^ ' '^

,^ „„„„, j„,,„„.„.. ..uoth..

Th.. ...-xt .h.y «as .h.v.,.,..l """;;',„ „„, „,„in 35 kilom..tr..s ..ast-

.„„th.,.ast .,f Moulroal. ^ "l'^'"' '™" '\ ,„il„-ay ami, crossmg th.. M.

L«,.,.... l.y th.. JuhU.... br,.ls.. '' ;'
;,^ ;,, i, „,„,h smallor tha.. M.mnt

,„ the (..o. ..f M".."t .'"l"'™";,.

^'""i r.-m.s l.lXiO hy -til .m-tr..s at .ts

«oyal a,«l is ..lUptical m outhu... « '-
, ..,^, „„, „, i„„.ous r.,..k

,„«. „„.l is .2« .m..«.s h.gh. It .s . ^'^ '

,,.^ „,,i,,,> a, ,h,. ,.o..ta,.t

ul to typi..al homstones. Ih. -n'";^'-
] >„„ „„t to th. hom-

<,om. ....llar is pulask.t.-a
"f
"'""„;.

,„ ,i,, nopheline syomte of

'::i:j£r=:^:^:^^'^'"-'
-

„u olivi.1.. ..ss..xiti..
, , , , ,,„„,,, )„i,„,oi.. th.. party first ..xamim.d

L..avingtl,,.trai,u..th..f..o^^.^M"™^^^^^^^^^ „„ ,„„„

,h.. h.,mston.. «.llar expose;! m the "'^P ^ '

,,;,.,! pu,„skite were fou. J.

tn n ( )n th.. lower slop..* large exposur. s .
t M .

^f j,,^ ^.11,

:xa„.ining excellent «posures of h t an «.o
^^__^^.^ ^^ ,,_^

,„.. ,ypical oUvine-free ^^
»'';f

/ '™,„,,at finer grained oliv.ne-beanng

wh..re large glaeiat.-, surfai-es "f 'l""
™1^ („„„i.

e,s,.xite of the e..ntral portion o the mas^ ^
p„n„ramic view was obta.ne.l

Fr,„n the sun.,nit of ^ount Johnston a fin. pa
^,^_^^ ^^ y,^ „„,

over the a.liae..nt portion o.
""'J^-^^^ttrin e.,ul.l he seen, in the State

Î,„ri.on to the u.st, '^e •^>l.r..mJ '* >"-"^;„„„„ „, Hiehelieu r ver ..ouU

„f N..W York. Between th...^ ami Moun
^^^^_^^^^^ ^^^ '^'- /"'"",/;
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Excursion A 8.

MIM'.ltAI, DKI'OSISTS (tl' TllK OTTAWA DISTHIC T.

Al <il SI 1||| Tri .

I.xt'ln-: .1. SlANsHKI.I».

S,n;l„r:i: M. K. WiI.m.n.

.i;.u,/«,»: II. liKiK, (Icniiaiiv: A, II. Ciidi.k, l .S.A.; 11. .s. Dr S.iiMin.

('nii;ulii; T. l''i.iiiii>, Miviro: S. Knsi.iK. Xonva.v: A. ('. \..\sk.

l .S.A.; K. T. Mkm.c.u. Simili AIririi; Sir H. A. MiKUs, Kliljliiiul;

I'. I'. l'i.vlM/.KV. Iliissiii; K. l'.illKviN. Iniiii.lii; .1. U. l'ninKii.

Ciiiiiiilii; U.C. I-'. Se iin.zK. (Ivriiiiiii.v.

,li„,„,,r ,J. n x(iir>iini ii'll l'kiri' Viplir lailwii.v -liilinii. Mciilivai.

m N a.iii. f.ir Hiickiniil I.iiiii'h «ii.« mtvc.I iiI tlic- AI.'X Ira l.nl.l,

iinil iiiiln.'ilialil.v iiftcnvimls llir |iiirl.v lift iii riirriaiîi's for tlii' Kiiivnilii liiiiii .

•rv|iir!il l.aiiri'llliilM si'i'IliT.v was prisrilli'il lu vicw nn lia' «av.

Al Mcduiri'V |iil, wliiTi' llu' fiM hall wa» maili', an inlin-liiiK ili>-

cussiiiii was i'Mpii;c'<l in "liii-li slanviil tlial iiaaiiisii.ii- iiailad al inv ]i I

as to \h>- rrlaliv.' ap-s l'f llir loi-ks iniulit Iv rxai-tl.v irvi-rsi'il al aluitliiT

piiiiit iiiil.v a fiw yanls ili.-laiit. ïl;r iliniilis lui li.v llii' ]iiBMiatili' viilis

ami tlii' rirlil.v narnrtifinius ^l.|lissl•s iicar lia. Kliuriilil iniia- «iti' nixl

ixamiiiccl witli a virw li) iIctiTlilininis wlii'thiT iir nul tlicy wrrc i.f si.iliiia'ntaiy

i.liuin. Al thc .Murray pit tla> liuiili' "f nmilrniii' uf Un- apaliti' and tlu'

sizi' ami sliapr iif tl iv l""lii's «viv nuli il, tlu' mati-rial lai tlir ilinnps fnriiisl:-

inn thi> bi'st iippiirlmiity fur i-..llvi-tinK tlir ilillViviil iiiiniTals aiul Inr stmlyiiiK

tl.rir ri'liitiiais tn uni' aiaitlaT. Un lin- siaitlani liill "tliiT nana'til'i-iiius

Bniissi's anil (laartz-riih (sm'i'^si.s wiiv siiii in ri>inplc'>i nOatiiinsliip witli

prUliiatitrs aial iliuiiti's. Ili'lori' li-aviiiB tia' liill a kiiimI l'xainpir nf <m- ni

lia' iliahasi' il.vkrs lit tla' ri'iiinn ivas ixamiiii'cl.

Tlii' ri-turn jiainii'y lii HarkiiiKlialii «as iiiaili- liy riviT sti^aini-i-. tia'

pniiit lit lanliarkatiiin laiiis uiily ;l stum-'s tlirow froui tlii' olil wliarf l'rulii

«hii-li lia. a]iatiti' «as slii|i]ail in fnniur ilays. Tla' iiiaiiy tiiriis lu thi' rliaii-

nil i.l tla' l.iivri' riviT vii'«i-il liy tlir «aliiliK lilïlit nf tli suinnaT ivillinB tïavi-

a iciiistaiit iharni tu tia' viiyaKc. Mnvkimshain «as nmla .1 at (i.:iO p.iii. ami

lli iviiniiR « is siaail m Icisiirrly tlinnifili MacLanai's milIls, Mr.

MArl..\iti-;\ kimily tlirn«ui(î Uiv ini i)j)iai tu imr insiMa-tiiai am I pirs,

i-omUu'tini! ns tlinaiiîli tlii-ni ami i^xplaininu t

nf inallufartariiiK «iiimI piilp frniii tlic roulili l"Ks.

staiSI's nf lia' lirn

Tmxttntj. A ngmi Tla part.v visiti'il thc Walkcr ininr umlcr tli

jfuKlaïU'i nf Mr. H. I'. H. Mm MMKi.i.. «ho hail l'IiarRc nf thr ininr ilurint; its

npinrnt alal «as cnnsi-mii' iitly alilr tn rIvi- nmi-li infnrinatinn
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'''""•riMioiwnf tl». or...

aw to tli,. triruli. ..f

ôrTS,?;;;:?/'^'''''-™ : •" "'"-" "

^^";
,

'•'"
I pi. ««• : ir ;

';•'""""" "-"""»iv .1- 1 t
":::^;,:;:;;; '!"'';-:2:;; :;;:;;;:/---:":;,:;:;;:

l>iTOni,. r„l,|,,i. ™ "'litim.l ,,t 11,,. ,;„„ ,,
"""<"''<"

'l,H)„M,„„„„„iin,.«„,r,..,.|„.|
,

.

"f tlif ,-„„„trv ,a,k „„l , ; I

,' '

""'>" '" l'i'' afl,.r,„„„, ,

,

vari,.,i,.. r.„, ni
'"'""'""' ""» "-ici,.,,,: > I

",", ""'""«""lo.l
'.i„j,,„K |r„,„ ,,„„r|i„„|

.'""I iMtl, ,1 Kalil,r„. „f „.|,i,.,,

"•"''''' »lii' p.iMv to
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Ejtcuriion A 9
MINKHAK „K.,.s,TS SKAU K.NGsTOV,

'-""'-r M. It. H,^,,„

,. '''"»Hk>, (iiTriiativ
"""'•»'"«. f'vr,!,.,,; J. „„,

II. HouMvv KmkI,,,,,!: I. ! T

A. IIa

«"".lany; ^l. I.,,,,„,,;/''''*' ^ ""•''•'' «'-tAfrl,„: I' K, k, J

"EN, CiTiiianv
(1 p u

" '«MllJl.iifK. Hu»,i„. H
A.; Mi,-» A. n.,..,.

•"jiNillKV. S«,,|,.„.
•*vv. licnnany; W. Vkhv.,,,-'

''''"""''''•"""'' X"- ^ pp. l/2-l.t„.



Excuriion A 10.

IM.KISÏOCKNK AT MONTKKAI- « «VKY llll.l.

Al ni >i Un "m.

1". DlfAlliNK. t'aiiiiili'; ^^- '^

H'Ilt tu

rk. tl»'

l„„l,r: .1.
\V.<l..l.l>'"»vu.

.;„,Mr„: 1.. II.C..UK.

,,„„i„,.. .1. ";»''•'•!;;.','•„,;, '..a la; II. 11. K.'M«Ku. r.s.A.;

,|„„N.T..s. < a»a,la, .1. W»"-
^. ,,,,v,.l<Kn,

(-.S.A.; 1'. l-'"".
J™".'' /r,,^' Mxi-.:T.F.\V.\Vn,.»K.

•n„. «nut.T l""-'"V'
I

,..,|,,„.rl,.rs ..fil"' '""«•'-'" '""''"
,

.

M,„„r.al. l..av„.u . •; ''"','''",
„, „„. Co,.. .1.., N,.i«.- r 1. .)"--

,,,,,., a.i illustration ..f -a iiiarnu. 'I
„, n,,, ^rawlly »lo|-

,„„rt,iir,.y t M aHiml ";';';;„„',„„"„, ,„ „u,ly spit- -r l.va-1,.-

„.,,i,.l,
l«'rtially.'."'l''-'' ;

'"'^^^
„, ^,,. llKM.KHHiN. lia. park

™ii.,.r. .la- l-arty wa» '''„„.
,„^,„,, „, „„.„. l.a.-las. ' N-'"";;;"

frnin a ff^-lily vx.'avat.-l ilit. I. t «
_^^,,| „,„,„,,., „, ,„;,„„.t

:.r f .1- ^l'»'
-.'• ''::•;,;. mu Ha^r littoral ,.ri«in was lai.

,,,„r,-liiii- h. otla.r r,.„i..ns " ' ' „,,„, „„„ |„.v,. l,,.,., ri,iM« rapally

(i„i,ig "1. alimi! 'I
• '"^ '

" \, , ,,„„y fniuul u liv^lily 'l'W '

takiliR tlif ti.ru to«,ir.l tl,.' «i-t. ' " ' >
,„. ^,„,„ „„ „,, .m-fa

f,.,.t aliovi' «'a Irvi'l.

ri'iirli livsali'

,.,, |,|, Ui m)
if thi' liarly

iiutil tli. .lay l»-for.

""•."Y"' ,,„,, ;L.wo r..as„iis. ,1. .iLvply .l.-;"."-

r':r;==-"-~: -
"- '



'""" Al II,,.

•"IM 1,1 „ -Il

l'iliint-n,'.

CXI I H.iiiv ^ 11,

(Ml

laiHl-fi.

int'iiil,.

oriiiT

ri, >ii

''""""""Uni" «lii, „',a
'' ';i""'i. «III, II,,. ,„,„,| ,,.,^

""""'"'".'
"••iiiilii,,,!!,,,.

IlIlHli

!'7
''V'"'"'''' '""'i'i^'i'"^iiit!'Ti!l!'i,'"ir';'

''''"''"'' ""'^

"'«' "!" i.-.-l .,«(„.

""Il..«ii.vl„„.k|„,|
»'.''. .Mr. Al.i,i,K, ,1

"v.ill,.,|,.„||,.,.,i„„„,

.« .11 .iIk.iiI (IJ.-, f,.

iimriii,. i',,ri,,

Kf.iv. I l,«,|i

-IJKii,

••«oii,.

<'rl,\i„(( „

i'i"-li"ii «II, i,i,|„,„||,|,.

"™-'':ii::;":n;::''':''''^''''' ^

'; ''""'' «iiMakii, ,.l ,:„. 1..,.,

,'"''"''''"'- 'f""..
!.. SI. I,„«n

:;:r 7
'

<-< ...i;i; !:::,:;:' ,.

'"
'> -"-

""'"

«liiri. Ihi.y ,„„. „ „,,,,!
•

l.iirl ,,!„. |. ,„.„„ Av,.|„„. ,,„„„j,.,
"""".I -iirf,, f |.r,.„i„„ |,,;,"'„

"'""'- '"'l l"".l.l.'i

''.I.' in II,,. „ii,.r,|„„,, .., '.

". r. i.,.|,.„„„.,i |,v ,|„, ,1 ""I. I In II,,. ,.>,,„„„ ,|„. „„,„|
"7'|- <i"' i;i.i.-i„p„i ,.|„„ ,,.

"\ ' ,;'''" "' "';
"" '

i
I,,:

""l""n « ..f Ih,. |,„rtv ' " -'"^ "

"" l.".-.l..,vil„.|,„r,,
H'i. ii,i|,.., „„.,„. ^

I

, ,„ „„„,„„ ,,„.

,

I.,,,

:;'^- " i"'vi: -:;::;,;",
7™'"' '- "•" -'-!.

"' "'"""". '>.././.„„/„„
„,.r,. f,„„

'" ' ^"''™'" »l..'"-. .V f..« > ..K,.-

-^t^:;:;:"t,:';;/;:;?": *-'^"M:::'t::.;:!:;:::,:':.r""",

!:™; ,/•'-';- h:;::;:;::;;:;;:;;;:':;^-;'- '-""-ri::;:::

-:;:;;: o,::;^Vir'^^:™;::;-J>"'-"";i::r
'""'™«t to Ihi.ir , „,„..

''';:"'.-.l."..r,v Mr,.„Ktl, „f ,|„..,, ,
' '

"'

„r ... "iKr,.,.|ii,u,ii„|

niiiiKl.iC.v,..
Miii

' ' ''I''"

""""'
'"..i.l..-l in „„„„„. ,„

i.i iivailul,!,. ,..„....
"">"'"..- ".K,,r,l,.,| „:

11-1,1 in

;,,""' '" """.'"..i nvailuhl,. ralli,.r ,1,..,
.'

"*"''"•' •" .' ^..-nll ,.f

"
"v™

'' "''•
-"<i..riy ,,.;:mv:

'
'"-"'•^' "'" '-^ ......i

»" la.nly .i,.v,.|„,,„| ,„.,„„.
- ' i..' par , ,i,al ,|„. ,„,„,,, ^i,,

^"^''.'7 ''''" """Kroun,laiHlp,ll, ,'"'; "''"'""> "' ".". I..i«l„.

•"».-l.. "ii.l rc,ll,.,| „„,.,.|
'.'" ""• "I"!"' "i«iv 11,,. ,-,..-,.,

"" .•"v.Ti„„ „, «.a>;-„;.i,.
':':""" '>•

•'-.1..
.....I rc,ii,.,i,,

„;:',"'" '™'' '"''"• "''

''"'' '"" ™w non,..
'' '"' "'«'II- "f «av.. ivork ut l,iKl„.r

I.un(.(,|.on ttttw s,,rvi.,| ,,, M,, . . ,-l'..i:..parlyl,v„„.,„,|i,,„,,,„^.,,^.„.,,.^_^

ili will,

II,,.

l'iiara

in'inuinii II,,

1 l>r, lly



«Si
KXcrilSKlSS .WANT L\ SKSSION.

. • .. .1,... Tl„. Hem Mr Ddiili luul othiT BUiwt» »'"
Erovi' lu'ur I « Ml»"" il""- "" n""-'""

, t ,i,„ .,ri..r-

of tins iluimii'l ^l'cnii- to ii.»\» "" "

f i'„.,MV«s thaï tli.'^c nilKi'x arc luit innramc». Imt lUpoMt.- Inii

nô marin,, slu.ll» hav,- h.™ f„u„,i in th.. dcpo^t, th. o.-n>rr..,„.,- of iU- 1» aclu s.
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«11"-''' on M,,,,,,, „ ,

"""-f""l (-..iKoiir. ,-„iifir„, ' ,

lii"ul„.
'"' "" '""i-irii- Tl,,. ], ,

" " " ''"" "«» lik,.

""'r;::;r*-' : Vi:;::;;;;::"
^--'"^ ^i:it::

III iMu ilivismiis iif n„. . ,

•"l"»a, ami ,,r„ ,,,,, ,, '. '"'''J' '"'t aK„i„ „„ Hv.i,,,,,,,.,

' ""' ''"l'Krvss ut

' *V. (liM.MnjHAlT.



Excursion Ail.

OU„..V.< .AN AT M..NTUKAL ANO OTTAWA.

A. .il SI 4111 Trll.

/ imlir: V. K. Havmcimi.

S„.,rl«r!i: E. 1). iM^".--
,. („,„„„„. f.S.A.; Mis«

A. IIKISK, l >.. .; <^ ";;• "'^
, „.,,.s. Ki,«lumi; C S, iuhikut,

A. M.Miii™> ^•^" l'-^'
,-^A.

11.,. l.arty „s>,.ml.l .1 al U" -i

^ ^,^^^,5,, ,,„„,,„„. «1. rc

,1„. ,.xl,„siv.. lini.st..m- .,imir„.s „. U" '"
,,,,^^ ,.„,,,!. M Loth

„„.„„, Ui- ,«r,y wi,lk.,l u, Ih. --y ^ *,:,„„,„,. „„r,i,.,i.arly the

spl,.ri.iil .-ysli,!. ""'"'!"';;"„;""' 1,
'a in ll«. sln1.11 wln, 1, «vri. iiliiii-t «.-

of tlii' l«rtv "'" l'^Pi'i'""-'' I"""

,ir,.ly i.iail. up "f .ys.iil rHiKi."- ^.^. „_ ^;,i,i„, st. Hrfon

In tl„. „{t<.nu,u.i tl«- !""'> '""';.
„„., „( ,1,, l„„,-r Tr..ut.m in thc

IslaiMl. iinil tl'e "tl"r Bi'i|;R '" "'" '"'.,,.,,
,1, ,liM-iissim. as t.. tl..' «art

quarrios a. Mil. K™!.
"i;;'-''.,";,';,

."^ "r " ami ••TriiHon" foriiiatiun»

»-'^t,;;:t;;:rir'";;na';:;;^..'.
11.1.. «..r ...i..

«YHOSt'tl tl 'II' l'I"'' 1'"" '
•

I l**.iivl
'

lu .1 v,.i,ii« th.. party L--; ^^
;; »^-;:;,^ ,, ,„„ .r„.„,„„ m huU

Tiii'silay iiinruiiilt »as ''"""'„',,,.,,„;,,. ,v,to .s,.wially mUTvAL'A m
„„, ,„l„wa. aiul l'rs. ^'']'^^

.'f^^:^'^2. Tr..,„.m. Tl„. iH.Tts o«ur

,1,.. ..luTts „( .1... U,w. r 1( r,u...a
•;

,, „,„, u was l.rourfit ont tHat

,,s,l,innn.lulos,,r,.h,...sl.anU,.ll . 1 .1^^

^ ^,^^. ,.,,,.^,^ ,l,.„„si. v«.

T,„. ,„.n.l..is wir,. alsi, iiiti.r.|. 1

,,„,, ,,,,,,1, f.,„,„.l the

;:'t;,:::^.">:.':™-.---
" -•——

,„„„„„, ..na.. >v.r.. .1...^
-^;;->j';,_^, „„.,„ „„,,.„„ .1,,, ai...... asvvliii actrd as

From

.- the uppiT
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wl>n„„„ „,„„„„ p„,„,,„„„|,
' "..t., |,„„|,|,,„„„^, „.|^.^,

"'"'n.tsli.ni,,!,,,,,,,,,,, J^ :

•" •"" '""l'iM.Ks l,„,l |,„,„ ,.„

« c-.ln,.«,l,,v ,„„r„i„„ „,„ » " " "'" !"•"'«'My s„„„ I,. ,,„,,,„,|

•"plainmK tlic ,„ii,.,,i„„,
" "' ' ""-"'V v.ry kin.lly ,,,«sis,,,,| i„

«"'l'I-Mn AI,,,.|,,,,,i,,,i|,^ ,,,,'« in ..Munaan,! l^„.kHim^ a„,l ,1,,. ,,H,'
'"•'" "-.ii«''"' par,; i!:;;,!rt™;r

'""•'"•' •"'->

'' K- Hav.miin,,.



Excursion A 12.

TIIK l'AI..K()Zl( FOiniATIONS OF SOITII-

WF.STKHN ONTARIO.

ArcirsT 4T1I- lirii.

V, Williams, 11. V. lOLT.swnimi. A. .1.
hnilrr: \V. A. l'.MIKs.

(.,||l/l>. ('. li. SlAlKtKH, M
(lALmiAITH.

.SVmMii/. W. 11. MiNaikn. ,,,.,. Ml
l/r;«(»T.<; K. Anhukk, Cnnany; .1. Dkimiat, I,i.1„-( lu.ia; .M. .P.

<imi)M4N l'S \.: .I.OlM'KNMKlMKH. Alistrm; ('.S. l'EinSSKU. l .>.A ,

! i>„ivu»i- Kr.iiur; .1. (1. UcithuRmel. l'.S.A.; A. .1. Hik.ikl.

(iHiuanv: K. Smu-KV. Cmnany: T. (1. SKnl-l.l,..s, (.r,.,.,-.;

Mi<» M. Talhot. r.S.A.; H. Zibkk, Austrm.

Th/partv l.'ft T.inmt,, by sp,ri;,l rar at S a...... Mou.lay, August 4,

au,l nro,.,.(..U..l ,lir,.,-tlv t.. HaK,Tsvillr,wl;..r.. tlu.y>v.T,. r..,-,-iv,d l.y 11»' HapTS-

vill.. I.o.-al (<..n,nitl,... an.l lak.n in aut-nubilc. to tlu' van.u.s po.nts ,n-

ilicafd in tic Riii.li- l'iiiik. Tlii' .xn.rsiimists «iTi' partin.larly unprossi.i

;!: t: ,;;;„:L^,r ..ssiis .,„ s < ,>„. i,ii,,.k» ..r ori.ka,.y -;;i»^- ™
l,v th. tai-ilitv with wl.iil, l,..autifully silii-ifioil fi.ssils .i.uli !.. .'olU'iti-il tm"

ti,,. Oium-laKa .l.-'l.rin in tl,. fii-l.ls nor-l, ot HaK..r«v.Uc. DntniT «as »it 1

l,v th,' ri.urti.»y of tl.,' Alaliastini. Company in thi- gy!.»!"" înme at ( ali'ilol a,

During tl.. niRlit th,- i-ar was tak™ tu Tl,..ilf.,r<l ami on Tnesilay th.

proRrainini. as inilii-ati-ii in th.. Ruiili- l».ok wiLs foUowril «aith. T -

kin.ln..» of th.' Arkima l'ommitt..,. in proviili.iB automolnli-s ami n. siT n,g

lundiLon in Uork Cl,'., was nn.ch appriria.iil. Tli.. profusion of ossils m

thi- Haniilton formation ..xposi'il along th.. lianks of tl„- Aux hahli's ruer

attrai'tcil partirular intiTi'st.
, , ,„ .

i „ „.„

DurinK thv niKlit th.- .-ar was taken t., C.u.-lph ami th.- f.iUowing ila, «as

sp..nt on th.- (In-lpli formation at (lui-lph. Hi.»,«-l.-r ami (lait, honi.- .1.»-

appointm.-nt was ixpr..s.so.l at th.- .liffi<-..lty of ol.taining w.-H pr.-s,-rv,.,l

Es imt ail wi-ri- .ii-light.-.! witl, th.- pr.,fns, -, .,1 .U.„d «.<... th..- q"»m^

at (lait Tl,.- C.u.-lph I,o.-al Committ..,- iirovi.l.-.! automobiles f.ir th. .Ia>

ami .-.,t..rtaim..l th.- .-M-ursionists at Imu-lu-on. Th.- party n-turn.-.! to

Toronto in thc cvfning.



Excursion B I.

N'A(;a|{A
fai,i,.s.

Allil-ST lO.,,,,

""' â^'-aX'vWn.d"N^™"""',""" "" "" ""''"- "f tl,c. (

A. I'. ( ',



Excursion B 2.

nos VAl.l.KY AM) S( AUUOltO' UKIGIITS.

Aiiii sT r.'iii.

„„.,„um.'a; an.l tl,,' Don vhIIo "'",:',,„( Dr. A. 1>. ("U-man. M-'-

H-..«..^ "> f--;"
'-t:, T rùrln .o ..o„ v»U.y «u. ,,

.1.

H. I.. Kkhk an.l scvit.,! :.^M^t. nts.
,

. ,„, „,,„„, ,-,.-, „„.,nl.c rs.

,,v stml v,.r an,l "n f.«.t ™',;"''' ''; ' ^
, uv mi.! samUo lia- 1."m1.I< .

,.,„y h..luw an,l

"''";";J, ",„„., „f ,,„„UU.r day, l.arr,.». straUla..! ,1 >

,.„ll,.rt,a. Al,uv>. tli,. ;'"""",''",„, j,.,,.,„„„ „,,s n<,t fur.l.slam I W

,„.„„.n, par, ''''"-""
/f;^;^, ;::!,' '.ak.. ..n.ari,, U «as m,p,.sHil

,„ „alk aluns tlu' f<-t .,f S.arbur,, '' 'n^;
'

'
"

^ \,J^^ t.. S.arl.nru- H.-iKl.ts

i, was arranw.l tl.at 11». ,.x,-urs,.,,n,.,. ^1'""'''
' ;;7 ,„ ,, |i,,l l„r lia-

TlaMnampar,yin,l..U>..- ----
';^^,.';,,,,,,ri,^ ,, ,,, ,„„„,,,

T.,rc,n,o l.ay, an,! «w.ng to tlu! '"'^5, '^
,,.,, ,„ , „.,., in lan.linR Irun,

„nw.s,. tu lan.l uikI.t ,!.. .l.iîs. Th.- fv« « lai

tlii' sniall lioals.
, ,.1,,»,. stmlv ol tla- sii-tion. tlic fini'

Thuugli «•
"'•'"f"""^ ;:;!;.rn;n X 'a mUo wiilo on .op ami 150 M^

intiT-filaeial valny of h- "1^ ™
; ,^^.„ .„^ ,,.,„,,u.r .lay wliu'h

,l,...p, .nnlil lie illstmiUy «.n. "'"..'"„.,,.
i, ,arv«l l.y vain ami stroan,

dips into it ami fills it. 1 ho
-^"-''f

" '^ î
in ,1„. <•.«,«. nf Ha'M valU-y.

erLiontr,.n,,la-r;.is.an,n,^s,, 1 W 1 ^
»

,_^.^, ,,_„ „„,,,, ,,,„,,,

Tla. party «lnc.|, '™";""',^ ,',',„„, „v ,1a. il.ans.. of plans, lual

from ,1a. nor,l.; l.u,. i.w.ng tu (Ih- cl.la> UM.
>

imU. ,ina. fur .Uis.. s.u.lv of ,1.. ....-lion.

^ ^^ ^.^ _^^^^^.
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Excursion B 3.

Al, MSI Xill

' " 'v \ , |',(,L.s\vn|(ij( \fi .

7';"'«^H.^•.K...™.,;:;,'""•*'•-^'^«-"^.

-^- '«ni, cs^: V
•"^'>^-. ^'-.aila: ./. ,, „v„r

""'";"-

l)K I K >:. ." " '^KiKs. rs V . 1 ,, ' •"i"il.i;

i-- > .v.,„i,K.
|-,s,.v,. ,, ^, ;

'

i,^-
" '• MM.1.KI,. es 1

^< "K„. Ans,™. '•-•^-
^'''«•.u.n,,s, ,-„„„,7";'

,; ;: ;;-' -«-"":; ;r.rr' "- '•""''"«•""

•lii' position of lii,. („.„ .

.'^"Ic-li'v is t„„ ,„,rf,,., .
,
„ " '"IH pro-



900

lui-t

top

Ass

Cil

KXI IRKIUNH l'KNDANT l-A HKMKUIN.

:;; „:^;::;T;:.r m ..,.. h,u ,.. .•!..„ wh..n. « v,.rv ,,1,...»... -.•..."«

"- ^l""'- W. A. l'AHKS



TH.. Excursion B 4

Ar.;rs, 12,,,.

'•idji.

•""»"-.«.r,,..^i/"','"" "' Tai,. a, ';:7•"•-2""."...

,
•^•, .-.. a:.v«™i- '::'

-^ - "- '•"«"' ' "' "" '-"'""-

-"-':.,^':'r :ï- <-'"™rc;::™--" -->
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Excursion B 5.

MORAINES NC.UTH OV T.)UC)NT().

Aiia»! ^Hii.

I,,mlir: V 11. ï.ul.dU.

\l,,iil,,,y II. \'< ^*>"' '
''^

llKK. 1-.S..\.; 1-. l.KVKKKn,

!.. i)t; \.\ M'iiiiK. V'Mu''- '

A. SriiKScK. (Iiriiwn.v; K

I \v C.ii.iiiiiWAn. r.ï'.V.. '* "•

l's \ -i (; M.Mlili". (liiiiiaii.v;

I ïtiu,'. l-.S.A.; K. liuMK... An»l.m;

f

lli.

..A.

nriiinu «

i\ \\, \\i,i.ft. ("niiiiny

,„.. >..( .\,wu.l 1». W.S ramy .'

l„.r. „«t lli.- U™l.r „1 (1..- Hi"l'"' """;•' '

l.,u,h .,( n i uw w,. < a
;;;,'-,;»;'::;;; ;„;-;;;,r,„w.r,i ..,,..

,

„.„„„.,, ,,.,„„..ly , .. ™-
; ;;,^ ^.,,„,^. ,,„, „„, ..,„, .... U.r„.ly

iiipcirary ^l:iKl' "( 1"''^'

,*Miu-"iiy ""'.^' '"''' ""'":

. ,rtli Y"iiKi' Slrf't. iiu'l I""''

(r,.«li rultiin, iiloun II"' """'
iL|. Il»' '1" '"

I m M

<: n '- ." .':™':;^,:::;:;i;:

Ity tiiiil iin- Uirn

lia. vaii,.y i« -,.,.„ .1...

'i';™;;;, •^;:
"'

,., ufi.<i ù" p'-.
,

ti,,... .ro

„„ ,.vUU..u-.s „[ s,.u,.r „n II.. "'' >^ ',^ ^,,|,., „„r,l„.us. of tl„. Iakv ami

,.a„.r. I.,.arm« san.l ""'«'•''^''.""'.,,.,„, U,,. laki- .m thu. si,l... Tla.

,11 ,„, a v..ry

f'^'2 X: ;.t„tlak,.,wl„. .;..-'---

a, a pinu.. lirm.n.l at la a.
j,_^, ^^_,|„ ,. ,,„i,, „.„„,.

„.l,a. .lilapiclalv,! pav.lam »""""''
'^„, i,.,,,.;,,^

,1„. .,a,ti, "...ra.u.. ami

„„ssiaK .la. .la. vall.y "'7 "''';;;: ,, ,„„ .l- <" -'l- "' "" '''"•'" '"' "

„„.i, „f sa,al a,ul In,,. ^-"'.'''';
;„„,,;;, .arrior. an,l .-ausu* lia. lak. ...

,1„. ,u,r.la.u.. .1»T.. i:^ " ''""'• "r , „,, „„, ;„„1 ,1„. I.ik... .!.. par.y .ross, .1

V „„rtli te. l.aki. Siim.«.. Nurtli 1.1 ."' "" ,.,,.„„.
,,;:^;;;-:;;i:;...r..ppHp...;^-;;,,^^

,f
„ is ,.„n.aUTal.ly l-w.T \1'™/\';:.1.''.',™.;::,,, ,,,,,,om.s n( »umUml

Hi.wi
,ipartof.la.m.ltli.TOmora.m

liai I

fin. ,rav..l whiLh n.l.l.t » ^f ^.rtaa. H .' » '-. .ast ot .,,..

!:t!;:n':::!:TAurl!: XL «a- vi.,..,. (.m. o,ia.r» wiTi. „- ...... ...

1)92
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Excursion B 6.

MISKCIKA l.AKKS.

Akm^i MI'ih.

I,,,i,l,,: (1, (1. S, l.l\li»H.

l/,,„/,„> 11 11K,K. (l.rnwinv; 11. ( ;. liv. Kl,. M.. A«. „l, ,r, A. ItKU

M„i«i;,n,;ii..i,.-v"K,inK,..,s,.„i i-^' "' -!'"7 ,;!;:;':
.,• r, MKNin, Cma.!..; Mr-, Dkm,-, >..".,.!..; '

;.
"• '"^" *"'

Kni.luM.1; .l,l)K...>nN,r."«l"'"l. H U-K» >"' "'""'" ^^'.

f""««,1-.S,A,; ,.. r,„:. m, <;,.rn,unv;Mr-,H.u „,....,.,„>

^ \1,1 (IMU.N.M., S.-.,.h,n.l: li, P. l).(;i<>"AM.<..uu.la, M, 1,

; 1.
I 1 nn. N 1- S \ K,0,11..>K,,, l ,S,A.:.I,1', 11"»..".

^;:!";;;;,;,l::,"m.;::h;ku:s ;:".'.•'
^,"";;-,:r'"ïr

H ll„„...N, KnKhuul; (;. !, Kl N'-. l •''A.: A, kKiii l >,.\ 11-

a,f tMk,.m.k, S,„„h Afra-a; IV 1., M.u.k„ l ,>.A.; 1..

M :„<;,.,„..,„; T,.-,N.. -.I-x' l:ll..>Kl'»-'-;"-'

L- V II l'MiLlirs tS,A,; 11, M, 1'a"1'. l'.iiiilan.l; 1, !'•

trani'i' A, H, iMiLuin,
iihiuikn

U, KN»Kl„ S«,.hM; Mrs, (Ji KN.KI.. S«..l,n: M'-^- Anna II.uim.kn,

,

,

w I.- -;iM|.M.N M.Ai.-o; Mrs, SiMl'«iN, M.xif.., K,

^r;^::SK;,^s,.K„.,Sw,,.,.^;^.i.s^l,•lva,.:,,.Ma^^^^

,1 K \V„LK|-, l-,S,A„ H, \Vkm..n„, C-nnany; •! I- ^\""" '^^;

rsv, (• V \VH1.TK1<,( .."„„.,>; Il, U, \\,v..us, KuKla.al, A, <,

l,:\va„.»n.»,, K„«lau,l; P, 1.. C, Z..vnK„ n,.l,iu,„,

A s,„.,.ial train ..„ .1,.. C.ra.al Tnu.k ra.lway «„h ';;'
.-^-^.'.J

,„,.f,.rn.,i .„ .,.v,.„ „-.i..ok "-;-;;;«'• ^
^ ^:' ^ "

1^'iù. Li .i.-

"'"^^;::n.';i:w;.r:^:in:::;;nan, ,.,..., au,. ;„,.„-.. i.

in his privai,- yiu-ht ahout th, lak,. !.. l,am, «n

Icokiui! a. 11.,' rocks, Thr,.,.«l, lia- kiml"'« "' >''• P»'™''*'

094
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="-'"

'•
' l-l": f.«,rl,v .\rr

„",,'''"' ""•'• '> -Mr. .I.,ns l'ivy,,
,

'"'"'' ""W .vnir.,,,,,,
'"' "I"" Hi, i„„ i„„„„r |^„, ,^

'" """|ilix."l.i|<,v ,.l ||„. |„i,., „„ ,,
,

'""•'' "<i™v,.|il„ir„,„|„,,;„,|„'V,! " I~.»... 1 l,r„„„|„ „„,„



Excursion B 7.

lUK UlCllMOM) SKCTION AT STUKKTSVIU-K.

. l'.S.A.; (' lIviiiMiiKi..

Akust l:Vni.

;.,,i./.r. .1. SlANsHKl.1).

Cui'lr: H. V. Kl.l.snolllii.

.\f,,„(„r<.- 1>. Kahukiia, Siiaiir. A. l'. l-oKUsiK.

™;,fs:ï:£i:; ;: HS,k.,wJ::

:„r iKit r.lVnil.li- t» ll.i- l.iirraUM-.

Excursion B 8.

(l.AV DKI'OSITS XEAR i'ORONTO.

AicilM l;inl.

A 11 P.r,y, u,..U.r ,.., U r^,i„ „f

^'^''-'l^l"^::,TZ
a<- ' AU.US, ,. in

Y^i^;"^; Hj^^tr 'f V;!;,! ^ly ,S,... (lui,,,.

Valliy Hri,-k CiiiMMiiy, a»,l tlH' w\.inM.i M«ii

n,».k N,>. li. pp. r>(i-r>;ii.

Excursion B 9.

1,AKK SIM(()K DISTUU T.

AiMisT IMn.

ir, W. A. J"MN»T

'"'^- '•,., ,.. „ n„,„ CSV.- K. U,iMKn. Au^""""-

(S,.,. C.uul,' liiH>k No. ). pp. 2a-:i.').)

99»



Excursion B 10.

,p„„ „ A.MsTdTM VM, MIT,,.THE AIADOC AHEA «Sni-n..,

Millilitre': ,1. ,\. IU\c,
Hoi,„sT,i,jj,

li-i,,,,,!,',',''.'-
'."';';';' •' ''• hk„kkv, i-.s.a,. i, ,

' l^- l.KI,!,. |-.S l . , „ ' * '• '\1TS„N, (|„|,| ,.

" ">".v. Cmm.la. ' ""*:«"V. f.s.A.: .\. H' ,

'

... "" ™'llr»i"l, liurtv to II,,. \r.„,

' «nglomiTati., ,,uart7it,. i . ,.

997
'"•



(lits

I,:ilinnti:ll) MTii'>

Crrnvilli- seriez

Kcivviili" "iri"

KXirilSliiN^* IT.NDANT LA sKSSlCiS.

rurinifitmiiln.

(ilirissoiil (irimiti' uml syctiiti'

Inlrmin- mnlm-t.

Liiiu^st,.!.!'^. (luartzili-. Rriywiickc, slati-

lawly "ll''i«''l 1" ''"'"" "''""" "

(;r,.,n-rliists. pillcw lav;i>. ,li..nti-»nn«s.

M1NK> \l>iTKl).

.„ ,1,.. i"."ni..' ."".I. "' A"«'-' ,'•" '-•>
'7;';i!.''':n:;:';il:,::"

„„„ „„„„ .„i,.„ ,u.s .. ,„.. ..u.jj,H> ;-
;;:; '-v:^ Vi,„

';:.'
.1...

U r..ui,d in a iiiauncsuu. ,n,lalliii • Il i..>l"i" "

,„a„.rial «•.nrri,« in ^n-.„ l.-ntin,la,- l...,h..s, ,n pla,.. M, f,., «uU.

,,,,. 1,.,- n.M,lf.l fn..n tl-' alt.rati.,,, ,.f n,aKm..ian li,n,.st,m,- ..f tl,. (ir.;nvilU.

l:!;,' «:;. Ù «a. su««..s„.,i l, .m,,. ,. l.... ..f ,,„. ,.ar,y ,ha, a..„u„l,.,.

K, . i„ tonii -111.1 Ihat lntiT lliis niiiKTal altcriil to talc.

^^' t::,::::;;;;i;..i,.py.i '^^r^'fr^rzx'zz
„,.ar (M,,.,.sbon, «us visif,!. luul it wa- ..lis,TV.a tha. .Ii M^hU i,

.

ur «

|„. ,„ntact nf a rustv siMiist aiul <,uarUit.', m-ar ai: "itrusum "f f.'l»it •
1
h..

i

.,„ pmlialil.. .liât i.n,„,r.aM. ,l.,Hisi.s „f imu pyri.- ...a.v l«. il.si.m ml l,>

pr„s,»',-.ins .11.' rus.y srliis.s «liirh o.TUr ULar ,«,u,,i,s i,i.rus,on.H.
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cxitniji

iiuniin
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: '
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-Mo.st
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F,X.IK»10N» PF.NDANT LA 'KHHl'-N.

1000

Th.- »l»t<'. lio>v.v.r, «ith «tuch th.. >""l«" '""
, i, ,^,, ,o„Klom.Tato

I";. ,n.h..y ..n.,.,a...a; an.

;;J^'^. ,.. ^ l.t ." '« »'-" '"»'"-'

wa« forme.1 t..v .TUsh.nK of th.' ""';'""'
,.,„„gi,,m.-rat." c-ontain» al s., a

: •;U.„c,.,hat.hero..kisa.-™,h.W"— ,,, ,.,„„

ihppmK ali.rtlt .i. 1" ^1

,,„, :i.-l.^™.,.«w -n«;o-;»-, ih™..™ <>".«"»

, „„„ „,„. .,f t ..otnUTS of th.- party .-i,U.r...i that the "oo„-

';or;;at™l"u.co„for.al,.y.,n.hoa„,.....t.-.

R„CK« EXAMISED ON ALOIBT IOTH.

Th.- pa.. loH th. ^.a. M ^t^z^rr^::^^^^
„t \uï.ist 10 ami travelle.1 atout 4.. "»'"'",

^„^^, Each member

ttr.he .-ouati..» of Ha^tln..
^^^^SZ^nT^:^'^ inch, puhlUhed

was giv.-n a B.-ological ""P °"
^^tch Ibrao.d the au-a travorned. The

r^rlSf^r«t:^r'^^n«> ^-^«ut th.e ana a haU



EXCUKMiiix B I

-^Sïirr-x:-' -" Z

«n w.,„.h re», .,„artei„,» ,„,, ^Tvu'a k
,'''',''''''''''''"'^ "' "'" K,,.,va,

"pwa., i.,„ ,..,„,„,„„,. „ .:^,::',n -:- ^;...-i". t.„. ,„„..,;::

Tl,™,7l'''"°"'
'""• '^""•«lin »rri,.» Bamo , ,

s but i

ami liincst,,,,,. i,avi„K a tlucki,,.,., „„ ,,,



KXHHS10NB APRÈS LA SESSION.
1002

Barri.. ,„w„»hi,,. .....l t.. t:„. .;>»t ,.f 1. Ad. nK, ,n ,a
^^^^

..an iH. ,r«....l Kra.l..aUy ">'". '«'7' ""'j:^ „,.lii t» Tl... piUu»' tavu» in

cu,...lusiv,.ly th.. iK........s or.g.n .,f »'>;,^ j;''; „,„i,,a hâve a,, areal

whi<.h th.. ..UipsoUlal str,i.tur.. ...uy h.' .l»'»--! "•""K"'"

ex,..n, in thi» vi.-inity .,( tw» .>r thn... "'l"""' '"'''-;
,„,,,,.,,,,, ,„

Af,..r ..xanùni.., .h.s ""'3^^;™:-; ^.t ,

^^. î:..ohe..n w...

"""
T"'^;:v rr, t ; :. :::';:;:^ purt ... ...e .«wnshi,, ..f Bar* n,

»hown l,y the fa..t th..t ,1... ...,nBl,.....Tal.. «...ta.n» n,a,.> IH, u

followinK ni.,rn..,B.
ç.^.||||^ \y KNliiHT.



Excursion C I

iHANSCONTlNENTAJ vii ^
"

A'mniilr Irmlrr- I n t,
•WM....,.Mi.,t",'""'"-

''•v'w:«a^;î':r^-:,::;,:^'r':™--A'.«-M,Mr.

•'• < (.WILUM, Uurikli,,,,! f„c ,

"""""^- -^Wi»! a.V

^-. -M. K.N-DLK, .s,,,,,,,™!™,,;"' "'"""!'« Aup,„ ,r.

^'iS^-^-"^^^ -

tn^ed Stat.,; a. B.oor, fra„™ \-;lT'r^
•'''»" I'- B-™m

E. DE BroGENOM», Bdgiunr H v'i r
"'''

^•'™^<V: L
C.H.. F.an..e: I,. C.L"

'

f"»;' ^'•^.^-•,«™"«nd,. Mn'. B

MA«, Canada; M. F, Co^K.oK'can:^;'"^^^,
'"">' ^- P' Cole-

1003
"^^^ '"J-^hina;
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,1 11 |HMil.r. Canaau; Mi»« Maulna

' "
";"'r"i s:;

"
,. 1. 1^->". '"'»^ ' •••

"^^"'••

KwAU.. l.....^.l

^ „;„ ,-,„„„l.-, Mis- K..i'.AH"> «;..„v.

N,.,lu.ria.ul«; A. S. «'.^""•"". ' "^';„,,, K,„lun,l; Mis» Lau-a

„,,..„, l-ni.nl '*"^-^,^"';„;^'^„^"^;,„„,>,l; W. F. H> MK,

KKVl.f. T. .1. .IKHV. i«'.tlan.l; < ^k^k». l "»<
,.„i„,,|

S.ufs; Mr». 1.ANK. l ." ..l ^""''. ,"
';"J„.,,K„„,M^ H"s,iu;

,. i.„™,ss„..i,Kss,s. uu..»: ^^i,^'-;;;;:;;;^^
,,. m,,,,,,,,,-,,

1>. C. 1.0KÏ. Vnmn'. H. K ! .,„„„. l,„lv; C.

MK,„,A,, l.aly: 1..

^"-"'^V n m:.." 'ni,...! S,a,..s;

l-A,KAnn.lnit..l ><•"'> ^^ ' '
"

'', '^

, , . ^,,, n, knsKI.. Sw,.,1,m;

,,n„..lS,a„.; M';Q—-;:»:"'•
^ ,^, Kn„l i: Mi-

„. l'KvKK.Mn.,KK Iran... M- . .

^^^^,^,^^ ^ ,

Hvn„.KS, •.™»;^,;,^^; ^Jl^ \, ,,,„„.,s, Kran....:

I' ^KimsBEii.i, SwcU'n; 1 .
>k.ii iMi.i!-,

;. (,.r>n-inV 1' StBPASDV, Hn>Mi>- "• "

Smulb. (l.Tnm.o, K. ^"""
,, ^,. -i-k„.„kk. Frun.'.-;

Mil... M. TK--;, :™: '„;,; "nn'.V,.nK„sv,„KW^Uus»ia;

1 1> H.iwLKV, N..vvf""ra"'""'; " =• """

(un...la-, A. U.,THi.i,KTZ, ^'"""^-
;,„,,. i„,i,„i,.,l in tins i,in.-rary

„ „.„. orisinally >"'•"''"',;'::„'::'
,.; „av.rs.. -he -ain lin.. ..f

,,y ,„.., s>.paraf ,-«urs>.n,s. " ""
v„„,.onv..r an.l rHurn hy tl>,. san ,

,„„ c-ana,lian l'a.-.h.. "" -
^^
^

'J^,, Hn"m an.l S,.,K.ri„r, ..«n.inn.. w;.,-

rm,t..; th.. s<.<-.m.l «as
'"'2,^),^\W^, ,„ CalBary. un.l ,h..n.-.. ,« \ an-

war.1 ov.-r tl,.' C'ana.l.an ^"'^ '''
"' ,

''"
L„r,m,.' ..vw l...tl, tli.'s,. linos.

,„„v..r via .hc Cana.lian Pa.-,fi.. - '
'

,'^'X;, ,„„ „„„ „,i„„ly l„nK.r

i^ z::'r::^^^^^^^ <--- -- ""' •-""""

''""w"r™r''w;.s,l,oun.l, the excursion foll„w..cl tl. .nain lin. uf .1,0 Can-

AsNA Hathi'.ks,

UlKUKl., (l.rinany.

A. S.'IIKN.'

II.



*:mih«iiiv r I.

lOOS«iliuri l'ii,.ifi,. rail,,.,.,. , I0(

(r„v,T,„| ',,"'""' ""• '"-•an.l.ria,, „
'"""V -In.,,-,, „„. Nrst

:'--"-.x::';:^^:J;::-•'..'v";.r,,.':

'^ •"""'"""
i"« lV.-C,u„hri

'''"'"t lik,., o„,

"" "'• plains in si«| , , r'
',r'''""™

"^ f'T as Calgarv „
'"':"'"'"



1U08
r.Xl V HxinS» APKl» t* »t>»lliN.

Th.- irai.., >\n»My pn-pan-l (or "" 7' '
,, „^,, ,„„, .„>,. (or ,»'r-

...„„„„.., „f ..o .lining -ar. -'';j^; ,

'

:,,:::;,i"r,,a. -,-.".»... i..»-

-•'V'r:"h t,:
;.:''::' î^-i'> - »' «- "••""""' '"'""" "'"'

,„aku.K il. M a train "f fl^™ •«•«; '"'
,liv.T«ity ot InuguaK.'-.

„i„„..r «a, ..rv.,i on .1.. '7";;; '^
'^ \, „,,„,hocl, ...any r,.,„.«iuK

,.,.,|ial r,.la.io,. an.o,>« ..... ""-7,'
';;;",,.,7 , sw,,l..n i,. m».

„, „,.. .•a,.a.ii,.,. shi..ui -th..

'f
>

;;"";'^;, ,
'

„n;;u .........i.i..« of ti..'

Lak,- Sui«.rior.- Kivi..« th.. part> "" "PI"" "
„.„,„nj,„l ,.„lunn. i.. North

\,„eri..a. At Whit.. lîtv.T Dr. «Aiui» na^ .a
^ ^^

^.^^^^^ ,_^,,.^

^;.„i..a„,U»-o..ia...,.aU.a.,^...;^^-^^^.- ;;^

Th.. train th.-n pr...... <h' 1 to ^'.mn^.l

m

^j^^^_. ^,j^,^„,.,, „,,„,

,„„„ ™. n,a,l.. to ..x....;..... »" '«'"•;; ;^ !'rwhi..h l..f. T.,r„.,o half ..-

f "-c^™ pii;;:.;:;: .-.î- "' .."-"—- '-" ""
"'•""^•

::: :lt.::::r"--- "-•—
-

"^""" " "'"

ot C-oUl«-..ll. ^, . „ „„;..,.,1 at Fort Arthvir, at th.. vcfl

en,l .,( I-ak.. >*-'.«"-
-'-f'';;;:^:' ™

™
t., Hainy Rivor ai».ri.^t.

lin,, of th.. Canmlian North..rn ra l«a> ...n...
^_^,^^ _^_^j ,^ ^|,.

Th.. first stop «a. .na,h. «. •"'" ':P"^ '" ,w rocks aisplay a» the AlRo-

«.rv-.. th.. pr,*r...siv.. "'-=«7"[P
7;;„;p;,„,.h...t. Th.. R.-logical r..lati.ms

•"^"Ilikokan .a. r™.h.. ^'^';''^tTjX^^ --^ '^^

party follo.v...l a tra.l
'^«"-'^^^^^^^K.'^J,,, schists. E,ni.arkinK .n



!r"';..^i»'- uf„,i.
" foiiiiil

i

'.«.hoii.i.i,. JZjl"'"''""' "< <>" S..V,
""'•'""•«y f ,„..

"liicii f„ll,",„'.,7 "i"'"
"," """* "«'n>-l i„ >|,
.' iii(

-a f.int.

l'n«r,,|i„K
..rl.v ,„,v, „„

u "t'fiT hv truil 111. ,1
'" "'Kl' iihoiil iLii , i- .1

•'^•l'i.. »,«.« „,„| „„ . ;.
""" '""' '•""«: lu vHii ,)„. ui„„, f

""Piirl.v,

""'" i'""»l"m' o,:,| a„



HUM
,.j, , „„|..N^ M'«l> '' "•'"""'

iillIUCl I»''" vil tl" „ "..«.!. «"-•'- -r,. uU.

irniptivr

""•r;i... • -7:;:r;-:;i:r;r^;;p
Tl,,.r,. th.' .vur-j.il.i-" l»""'"' "'

, 1 ',„ vi,.w th.. Cnut.tn.InnK,

,„lra.r..»t»lir.'.it".>'"l""'
""'"""" "

,„„|,„K..w«lin-.U-l..
,

,,„ ,i„i,„ i„ tl,.> l....r..ii.« 'I..;

|,r,.„klV-ti"K. «a- «m...f.Tr..l t"

""l»»."-
, „„„, .„.k tl..- |.""v t.. St..n> M...mlam au.l

M.l.KAS a,al K.N....K.. 11..' «. "! :'„„„„|„.r. ,„a,l. la.'»- .;11"""';;

,,r,l„vi.ia„ lui..-!..,,
vv .>".

,,^,„„ ,,„ I ,, St...,.»all.

"' •'-'- •"•'" """'
'Ï.X . vl,^ w '...-' '-' "" ''" "'""'

Fn„„ tl..' ii...ui.tau. : >. ap t

.

'

„,. ,,,|„, A„a...«.

nuriM^ 11,.' ,v...a„al.' ..1 1 " ''",',„„ ,„ ci.v l'ark, «la.,, il. >
".'^

„„;,„ai,„.,i w. II... ;.!> '';';:;:^ i" ;,:, la. .{...ni..'.i ...;'" «
"'1^ ;

,„. „, ,1 ,. „r,.a„.>l «I....' l;.!'';,"' ' "'
„,.il a, l,v Dr. M. «.

,

IT"..'-..'

A „l„„..«ra,,l, ..f 11- I"" .^- "";'„,;,,„ tl„. ('......lO'
<'1"1.. "'.""' "

:;'::;;;^:;,r^;::':--'
-"•-'- ^"'•"' "

'

tr:^t^^^^;-;^:x:''^"^ -'
'
"" ^

' V H. \V....-ox au.l otn.T. ..f 11"' '"'"7.1,
......'-•' '•»- ''"""^' '"""

|,v .1,- .-itu...... t" '!"• '"""""'"'
'""V „ ",. n tl... «av an .x,...ll..nl va.w

y
:.*..nt.,.......^kir,...ft,a.t,nvn,u an ,.

^___.._^, ,,^ „ „

:,, „a. »,..„.rn plain, ^vlu,.l,
''^. '

^ ^^^
'

,, partv Inul a.......l.l.-.l " >
"' '

-^^

„[ ,1a. ,.v..,nng .1- «1 w.- '' «'^^ ^; „„„,,„„, ,...„, ,,,a,,.,l l.k,. a Rtga. t.

ri—.':^-""-=-- "^""-^ ' ""



KXrIRwIliv !
I

ifmn
•"•"•Il Inivi'llinu mi.r II 11,

r-^ .'-:i::r'r',;:::";::"::'"",; '"--

'""-^;;;;:r^,i::::;i:':7;"f^

«:t,:::cri:rzi^^^^

'-""'.v Ml Huit |K,r,i,„i ol l)„„ir V
, I

,"
"""''" "' """'" "' -r«ri«l

"" -'"I"" i'"'i. u,l .1,1 ,i„
,;';;

'"'"""•' "">'>' -
, , ,„,,:;;

r"; '

<

f ;,":'::"":" ''"H-i..» „ v,.r, Zi
'

:-::;:ri:;:i::':v
'"''-""-"-""" " --

'r-

.

•'•

f H„i'^" ::;";:' "'7"; y ,

.

"l"T,„i,|un,l„.c„.„. ." :' ,

'™'''- "'''"' "'"I "v.Ttlir,,,, „„ „„,.„,.

"I" r' aclilris., «iv,,, |,v „, 4,
,

'" ' " I""'"' "^.1 ,1 .v„l„i,„,| i„ „

<"«1U.,M. ,„„| i,r Sth„,v, I,
'"KH.V«t:v, ,1„.

,„„„„„,.r w.
j-v. ..„,,,.. „„. .ui„„:;:;-;r„ "rr :y;':^ z-:

•^""""- ^ -.^n
!,"";"'" "V,.r ,„„| ,,,„„i,„.,| „ >,,,,,;"'

"."""' '" '•"!<' Mi. «„„k„ ,„„|
< arh.,„if„„u. ,„ „„. ,„,,„,",;'""''' »"'"->" 'liât ,.x' i, fr,„„ „„, ,. "

a„,l ,„„,,,„,| „, ,,,„ „„,,ti^,;,
» '"! Ta,,, M, ,„.„1<|„,„| „, u „'

1" "'' "" 1
1 "f liutfaliH., J„t " "' """" '" """»• >!"• par,;

""•"ii-rs „f „„. ,,„„,. „„ „„,,„;,,;"""
''.v """"'.Il ,...wi,„y, „ivi„; „,..

"i"i„K II,,. „f|,.r„„„„
I

^ ^ ^

"".™/„,, ,,„„„,, .,, _ "' "' M'. I,,.|r„y ,„.x, ,l„v.

'
"'"""""'

'"""'l'»i(l|.... „f wliioh



1010 KXIIKBIOXH APBKS " »Ei»Sl"^-

H.. n„.j..s.i.- n„,un,ains. I,u«,an wu« n-M «h-rlly aftor 7 H.m uml .1,.

part ,.t t!.c «orl.l. AU h
,

, „f „„, „,„„„lain ^U.,.c« was sn'ii

„ 1„. ,li,..,.,ly inHu..,,,..! by th.- varMug ,-l.a,-a,.t ..f h » 1^
'

«

r^'ii^i'lï--^- «- ..--I - "> '" ^-' -"" ^""' '
'-

)„ n.turninlî t„ l.ak.. Louis,, tlw party inu..,.a,at,.ly ,,ro,r..a...l U tUt

Z Chûlet, Having su,..-...fully u,a,U. .!„ a.,...nt ul .M.auU ..,.fn.>.
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^"""l». :),afl() f,.., „„,i 2 8<)() f,", ,
"
""'" ""»*'! ""-""Kl. 11... two s„ir.,r

luniiMasijc pala'oiito.

I" 'V,l,.,,|,„„,„,. I,,.
M- «r,.,M„„„.<l

„„„„.„„„„,„.;„ „„ ,,,, , , ,.

''"""• «"t II,,. fra,.tur,. „, .„„,,.,,., ,,
'' ""'^"' '" "" Imfi, «l„.r,. ,),„



,m, r.XClll»10NS APllto LA »E.SSinN.

In tl,,. ivoninB Dr. W- U"T1. «!" '
"

^ ^^ , „, i,,,,.^.,,.

p.-. «i"-^-
f ''

'"r:::ït'r.^t -: «:• u,:..ay'.i,... h,. .ru,...

tr;::;::;:;"':;::::::."-:^^
'""••

"'-'^

.,, ,„.sU-l„..rm, horizons a, v.riou. ,.,..n.s m
^'J"^^ „„,„(„„,„, „„ i„

(;ol,U-n. m thc valU'V of ( olum na
, , ^, ,i,i, ,,„i„t

th.. ..rossin, of .1... li....ky Mo.">.a-
Tr,aa" .^ Ho>-kv Mountain

K..0I0BV of tla- S,.lkirk ,>.ountan,s. «I.uh " '
'"'"

,,.^„,„„„, ,;a,,way a.ul

UavinB (.u.l,k.n, sl.or, stops wor,- n, t H, a r
,

.

^^^^^ ^^^^

Kosers Pass, (si,ua.o.l on th.. axts of ''-';.;,
^i,,„ p^.ifi, nùlway).

„«h..s, pohtt h, th..
-";>;;r ;:,"";,t t'i; ^.::-ty as Moun.

(lla..i..r «as n'a.-!..... at 1.1).. i.m.
..vii-n...... vi..»' was ,.l,tam...l

Al,,„„ ,„ „l,s..rvati.,n l'.nnt fr.an «l"'''";
'„„...„, „„, ,.„„,i„n...l

„v,.r th.. .r..a. S..lkirk 7""""™"";.. ^ ';,'„'
,,nt vi..w .,f M."..» Sir

Donahl an., th.. Crcat or '"''"'"•"''""
,.^.1,1,,,,,,, „f i,s rotn.at ..uring

2;£,";:;:r-":;"s,:;r=^uu,i... ...™

„f th.. \V..st..rn S,..k>rks.
^^

.
_^ ___ „,,. ,^„.,„ ,,,.,„.,„,|,.,l

t., ..... •I.0..P." wh..r.. t.u. S-^-V." ':..
. .

"".^
an., a. .lU...il...wa..t

i,s «..st..rn p..rtal. ».™...y b''»""^"'", '. "^ ,",„„„, „f th.- h,w..r ......s

„,r,. (.M.>..rt •-^"7,r,X,"'".-"nb..S..ikirks, ..,nsisti^...ta^Ki.-

„f th.. I-aur... Kr..up of ...- !
.U""

,in,..sto,..., ..... .>y a f..w ..as..'

lit., with a f..« int..r..alat.... U.ns..s ..f hla.k.sl,

"
";,a. partv ,h...t ..r.,.- <" -^n-. '->'-

'""'";,;:;!:::;'
"" """'

™nforn,itl .«.w...... ..... S...kirk an..

^";^;^\;::;XZ^'^^'- "-'-' »-

va....y .if (....u..l.m nv.r. '•'""«"',,,„,
,,i^ „„„, n„rthwar.. an., passos

„-as .ast s....„ at lkav,.r,n.,n... tl ..
> "^

>
'^ ^ ,,„„„,, „f 3OO

^;Z:;A^l^::^- tL o.t..o......ss..s. ap.i,..s
,^..-....s of .h..



<:<'
1 iM..\ , I.



jm4 EX(l-B»l"NS AI'HÈr. -* 8E««""<-

ShuBwap torrane wcrc (•xammi..l on th. «lo|>o oi m

iK-himl RevoWoke «tatioii.
cianwilUam «talion,

Late in tho aftemoon. along t ., raUa.v tracK ma
oonsirting

th.. ..xc.ur.ioni»ts cxanùno.. .he -'-"««^V P^-^^^^^
twinat' Ume^.one,

ail W..U .xposcd in ro.'k eut», -^t

^"f'^.^"^'."led-one of Ih.' great fiurd-

5.40 p.n,. a fin.' vi.'W of
S''"«»'''P,'^'''."rfN m.bia which lur.- su.-oe..,l. the

like lak..» of the Interior plateau °' B"'«^; ™X,:^ fi„e, .-lear and vory

The train ren,ain..datsncar„o^aln..ht.
^^^^^^ ^^^^^^^^^

travel. The train l..ft

«^•»™.™^»V™'^taTb«"e dark green Nioola

Duek, for the purpo»- of ^""^ "7; ™"'^:; Car" ottiferou, (Penn^ylvanian)

lavas of the Triassic séries and the light gray .-ar

""^t"îcan.loops twenty -nlnntes was
^^^J^^^:^:lr:Z,

trap unconformably overl™ ->-^a se_r^^^^^^^^^^
\^, ,„„„. or.

rWC:r lo^
" -y ItT2 point and ac.e<l as guide for the

'^''r:r;pointsofthegeo.ogy^U^.)^V:^-~^
and Fraser rivers, «hieh are f""»""'

'^j^ ]^^^l ,i,e train. During

H .leseends to the Paeifie »-'^-.p:'^, :1 rla Bar in the Fr^r
the aftern.»,n a stop wa« made at HeH « *;»t^ ™

^^^^ „,, rfver

River ,afton. The canon .sa "»™"'"^^ tne^oast Range l>ath.v

has eut its way through the
"--';;;f"""f'^^l the salmon "running"

lith. The party had an opportumty hère <>« ^'"8 ^

^^ („^ ti,„e

up the river; thousands of
«-[;-^-^^^^^^ ^^tll's Gâte to the

to time stnigghng up-stream through the ragn*

next sheltering eddy. , , j p , fivpr, and

The train, as even ng ft-ll, erossel he ert.1^ d^ a
^^^ ^ ^^^,^^

at 9 p.m. arrived at \wKouver. At n.4S p.m. v
steamer for Victoria.

^ ^^ excursionists

Tuesday, A^ust «S.-Durmg ta and the next aay
_^ ^

were the guests „ the '»»';—
:^fi\ lrtriK,at,they were driven

RoBERTSON w«s chaT.nan. After
''™f

f^'
fj^'^^jj^^ '^^eral features of

through the City and tts environs, *^3''^^*\™^^^^„ club by the local

geclogicalinterest. A luncheon wa^ pven at the AWan^
^^^ ^^^^^ ^^^.^

eommittee to the ".^mbe^
»^^j^ ^% ^ \^ ,,, ,,^^^^ , garden party
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nedne«lay, Augunl jr .,,. ,,

<.;
H. L-L.PP, ,h.. p.rty „,„,„„!.,"':"";"""« ""i"'' the guidanee of Dr

oveHook1„^\ ptt™"'™"- -- Par,ak..„ afAll^S" '-Oeon

amir. Ihe aftemoon lirinï ,.|„,. . ^''"™"''c"- l>y sne<-i,imgu,»h ,h„ p^, P.akVr in' BLrr™^ "^"- '"^""«^»
»*">• A» night came „n ami V„„ "'" •'*atlle, over 8() n,il

A. BiaoT, H. M Cadei, p f.
,"' **• '*"•• K. Andbée H R

DuFAULT, L. E. Gentii w ,
°™'^' "• » OE ScHMio, C H n.„

«"H„E., A. J. R-eC^.VrovTï''''' ' ^- ««-V. Mi^ A E

J>BMLL, J. H. Valiqueite, O. Welteh F «.
^^"^«"^^OH^W. J. B

^^
^'••rfoy, ^i<ff„s( >9.-The «hoir.

«"'«•Eswoi.TH,
«h™,^h the moumain.

"''* ''" »- 'P*"' o„ the train e„ route
^aturday, A ugust 30 Th

•-»-^o,a.ana4^--.e.^£t2 '
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Amnnt«T..(int™-liuBT,Tti,.rv

i
ri'Ci-ivi'il \>y inrinlu ,1 tV...

w.w t<"»"l '" ''""''"^,
.. ,i„. mrtv va» rt-..- .- .,

local ...nuniU uul tak,.,,

"V""' ^ J^
"

„„„i,i., ,u„i .l- ««>....., mul

,_;„„Ui,, ^ .1^» -n;:::^^,rHn„sK,„a,,,..n,a„U..pl-.."anU.

i,;^ ,1„. l,„»t- f.T l\ns ki.ul n..rr<"."-
.,^ ,,„k.

Tl... amT,uum w... -P-'Ut at tl

„, ,„ ,,„,l„.,l IMnu.n.u >,

Tl... ua,u...f. CalSaO-
"\\' ; ^'^;:' / ! i'

i"
«a. uaust.Tr.. U, ,1a- .ra.-k»

of ,h,. <-ana.U.m N-')-"
™;^';^i„ „,v..U.-.. -ast-anl ail .lay

,.,..r:l;::'!: n,;.a a., --:::::;;,„ ,„.,„, ,.,.. ....a..

Thr .a.rtlHTU l-lau. .s mm-
f"""* '

cilic railwav fartlaT sm.th. Hv.r-

:L,W .o „»>.! (arnù,« a,« ™
'^^j, ^ 1^ „„„,„., wlxa, «.Uls wcro

N„ .tu,, vvas maa.. clurum tl i' ila> .
W'

1 ...
,_ p,v,. an iuterostluK

Ptain» of w«t..n. (a.,a,la a» '

">J^ ^ ''„
„,„.,„„ ,,i„.„v,.ri.s iu tla' fauna M

rossiliB tlu

sliis subjfft,
'

Steinmans. who

'"'
'^:s.,.<'-"-r ,.- A..o.|t a..|. ;;^;;.;-— • ,,„„ ,„™,„ „^ .„,

t„ «anùn.. ,.u. of <'"' '-""'•'7'.' '

,, ,o^a,,la.l by ,.,any ot th. „ar,y.

Th.. trahi th..u pruce..!..,! t. "» P
, \Vin»ip.'K"«». -'^^ ^Uo-

«.„., .-aith,, to takc «l»;

'"f", k, ,. Ity .......1 ht a .toan, lau.f. to

„„„„.« tu th.. .>....!., At ^^^^^:J^, „„vo„ia,th„a.ston..s.,f «h,,.!.

s^nakf islaticl to .xamu.f th.' h.Rhh towui
^, ,,,.^^, actf.l as KUich-s for

th.. party. Thu ra„. wln.'. >""
'^'^ .;„,

*
..\ |,nai,tB was ...a.l.. ." s.t.all

vv,.a,hor .U.ar...l as Snak,. tslmal ^»'"-."" '"^
„,.„. ,„.„r,.,l Wy th.. paU..o,.to-

;: a,„l lar... .•oll...ta„ts of ^^r^^'^^^^,, ..„ ,V .rass, aft-T wlrn-h

loKists .,f tl„. party, M .VK- '""',^ ' ""
,„ .„n„..-nt Fish Hat..h..ry. U.-

„!;. „te,„l»TH of th.. -'';-"";: ',t,hv an.l l-tt at 7 p.n,. f"r NV.n.m-K.

...nharkinB, th.' party 'l""™ ,

" "
Th,.r.. th.. train w,.s aRah, tra,ts(..rr,,l

Ttz^tcS: pa*^»"- -'--"•" "" " ^"^ ''" '"

is an cxcrluiit «liMioi'"

,„. a short stoi. VV..S .na.U. at Ashvill.-.
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'l'Iic ititruNivc

Ki-i'«atiri wa« fouiMl

K riviT NuH-
Kimlc .liirinu fi,H |„„|

" f'.ll."> i„K ,,,„, A, K,.„„n, ,1, ,, , :

'-^ """"' ;" ""''' 'l"-* li.H a„,l

"-^'"'j r „r »;;';;,;,,;:; ;::',' --
' k,.

: 'i;
';j".val,l,. ,ri|, ar„„n,l ,i.,. |„k,, -,

, ;,

'".""'' '" 1™".V «a» ,ak,.„ „„ „ „„,,,

l-f'- i" II,,. (•a„„,|i„„ ,i,..|,| „„,„„i„^ ;

';""' "'"•"r- lik,. n,.„riy ail ,1„.

-I'"™,„.r,s,i,. „„.,„|,„,, „f „„. Kr'r^i,
,'''''''''''':' >" """' ""I "tlHT

""- "h-r. .1,,, „,„.,„ „f o,.,.urr.
,'„':'"'• ' "' "- M 0„|,i.

";"";'"" """i.vii"int.s.h,„vi

ili»lrirt «a,'

r:'';r
"''"''

•'''™ '»»-'" "vnLr;;^ "• " ""• ""

«raphy „f „„. Kr„a, ,rap »,,„,,s k„ .'iJ ;'"'"..« ."Nu,.,,,.,, „„„„ „,„ , ,;.

"•'"'•' '•-'• f-.. '1... ,.,„„,» „, i,ak,";'J;;;,/^

- " "' -"'".-- -f m.

«...l.w,.r,.,,„,.,,„,,,k,,,f,,,,,„,,,./X - ...M

r^.'.v «-.w f„„„,| ,„ r,„„,„|,|„ i„ „
,'.,""'"'"'';"""".*! 'l.<'tra,> si,,.,.,

'. tl„. sam,. afç,'

l'tc,

„.,.t.

'"l'ulf aiiil
""''7*' ''•'""'" '""l'«i-"'K.I.,"

-'"^:""i::t::::r:;;;rc:;:F^^ ^.

.^<..;li..l i.. a raiiway rnt. "lî .,:,,, S" "'.'•^'.'-'".'rinK i.,.r,.siv,. w

tl,l' K"'... "PDim-siiapwl ':
"" 'I asl,.rn «i,|,. „f

..h™, at 7 p.,„.
""".^ "1™ «nik<.,i ,„ ,Su,||,„rv, r,.aol,ing

'"'""" '"'"""'" '-^^^ l--kfa,, „» ,„,„, .„,,„, ,^»i .(r\P(i, tfn- train h-rt



KX(I Hr>l"N» AIMUJ» >» "

bv thc Ca.m.li.m Cw»' ""l'>">- "
^,.i„i, „( ,i„. tou.,»>n>- ^'';

tlC'^ ".. 0.,.-u

-X;;;,::: 'Xr to „. n.,r... in w.- '

W«B thi. tlmnk» of thc party a..d toW n
, j^j^ ;„„»ta.>t» had

pZted th.. excursion and th.. «^^ "';,:," .i „,pU..<l .m W,a.f of thc

-^^^'s:"--™- ----«"•'''"" UH.CO..



Excursion C 2.

T-.»K.M,v.,„,.x,„,,,„,::';;;j-;;;;^ î;"-' '„,«
,-.,,„,

^•"f-
".»•.„„„..„, „„„,,„:

'^" •'"-"—,„...„.,

'^imliini: H K T H./• Il- t.. 1 . Haï UAix.

"'T ''^''»-'•-->>^s«tl,„ ,v ',T '^ •'• '''"--
"nixVAN, Carmcla: liev P n

"' J' ''"K. lana.la,- 1{ (;
«'utlaral: H. K Fkhv ù' /•' .''^'""''^' f'""a'la: (I. I. ,,,

'

'

r'.v.v.K, Cana,,» .s:"m7 rr'"'^ -"l^-
^'™-^"»' <"".. a s'

M«K H,;„u, S,,„la„,|,. J M,V.
" "'"^<":'- .NVtluTla„,|.s ,,„„„,

Japan; H. (;. !„,,, ( S t n , T'
' '""'""'^ «. Iv,,,,,

'

Mandiuria: (;. Kk.v.vk,,,. (,„',.
,'••,.''"•"^'- ""'""la: f. K,„„,

i^;'"»'
-^f"™.- R- 1.. .M,u,K„,

,-.';;^""'' '"""'": E.T..M,xL„„,

J^ T S,.,.,,.,,„,
i-, ,:" „';;^- *7"-; '. «HAW, Canada

TVKH.... Canada: H. B. Wa^ Ui„;"7';"^ '^f
^'^ ^- "
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uwo
,.x< V l.»lt>N» *'«'-" '* "*•"""'

\V WllUillT. ll"l> •
'"i;uk1.>m.I; t ^• ^

-"
;:M:;;.;n;.r;::;M„.:.,.-...^-^-

i.,|,riil Mini""' i,f Miii'- »"'' '''"

!^;;:r;;::::^:.:-:'5::;";;;:;^x;:'';'^::;:.^^
(iTliVl

roiitt

Mv imriuuii"

,,, .r, lu «>• 11"' »'"'•"'

1 ,i„. l',„.iHr .."i»l ""'l'"

il-lulil'' ""'1 ""'""'

,it,mt'.l luartl"*""'"'"'"

l'iiiitir nuhvay; »' "'"" un \iinc«'iivfr
, ,. , ,1,,,.,. lit Niiii'ii""- -

(„r„in .nul V.t.ù,. in

»^f'
'

'
)

""
I,,

'

i,,,
,.„,-,.l>..n,„> un IW -^nn..

'""'''
'Y;%»X-.''n''--^ '<'"«"':'-'•";::;:;;;:;"-''>-'

in Hrili-h r„ln ;';;„',:! '^,
,.,::„„in...in..n,uno.

„,;,„.« al Culmlt an.l tlic K"1<1
nnm

Cuimilmn 1

T„r,.nt.) tu VanrunviT l.y »»> "' '
"

-n„. nturn w.i> nni.U'

,.. (•„„a,lian l'."'''"- '"''^ï '.;''„
.,...,,, .,„,„„. l'as». a,„l l.y 1 ," l;'''

,„ll.„ry. tlu. silv,

,il« ayi,.iti,'

ïr,,„

luki-

uvcr
„„.n,.wl.ron„ ,• K„rl\vmi,nn. Tl,,- Cnni.lia" l''"''l>'

„„„„.., railvvay fr,„n tMm-n.- ^ - ^
'

^,^„, „.„. ,„„„ wl.i. ,
„u,M

railway was f„ll„>v,.,l fr,™
>:':

_,^J ^ „ ,.,„, N„r.l.rn """"•-'"'"^
,

„ «i,l,. irip «.,s ".,.,!. '»• "'.,,„„. Cnnul "ITnnk rallway lr,„„ N""l,

l.,.r,.„pi">..
T„r,.nt,.

«"-""'''"'">

llav , l,.„.l, 1„ E,lin"nt,.n an'l lr,„n W'rt

"Fr„n, Turnnt,. ." Van ,v,.r ""
' ^^^ „,,„„„„,is,. .rav.ll„l "• >

W,n^m ." T.,r n
;';;--'";';-;:::;":.t,U s,»...ial »u, ,-har„..,l for

:i;;:::r;*.r:nr'.v..---- i ,.„-,.

.as ,',„a.. ,n,.il ^Vinni,»•lJ ^'^
!;:;;;^t"n liK ;

,> w,.l,.„.n,. tn -l- 1-"™'

U.rs w,.r,. ,.nt.rtai,.,.,l at l'"";'"" ''.,,'
,„ ,.,,„.,, suilal.l,' r,.s„„n.

,„,„l, l.v tl„. H"n. Mr. \'"»- "'-.'" '

.,,, ,„i„ ,„ St,.n.

; „, „„. ,.x,-nrsi,.,nsts ,.,;!. . "^ „„,i,„„ ,xpos,.,l tl„-r..

,.,,,,,,
„,,«l,i,.l,was m. l,,,,.<;;^^^^j,,^,.^,,

.,v,.ri> taki-n in ,not„r ,-ars

\v,'r,'

AfUTwanls. a

St,my Mountain aiul

muni
Sl,ni,.wiill t

Al M,
(.xitirsi,>nists

wpUs an*l t"

uiiil ,„-ar tlii' ,ity.

T,„. ,8th ami >«"'
*'"';'""

l"
, v"„..n..st Pass railway l.ne; H>lUT..,t,
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MilHI»iriM„n.„,i,|,„|,.,„„„
. .

«'i' ah]., t,. , .
.''"" «>"'irii «i,|,. ,,f,i,

»>iir.

ï=£S^:-"-=r:;.:;™:,r;-
-?t::S :='"=:-:;£:;::
'"k"" .m ,u, i„ ,

'""'" •""' "" """.i»T. «., .;
,"'•"'"" I"-"-

•
<"l ! .!„ par,,.

„„,„„„|,i|, „,,lk,,l „ ,,

' '" "'""" '»" <"''-

"" < rctaii'oiK In ll„. , ,
'"""'.i-' .r.iiiiif,.r,.i. i

'
:

"" "";"' ""'' »i(uu„.,i „„ „„
"", '"'"" "'"'"" "'«-'" lui:

™'' '"'-I /.... ah„v,. „.,. : ; : --'aX™ '.y offinai .raiT '

•

H. "...s„,v„„,iM,. j,,, .M,.K ' .., """ "'" '^"'^'i""'' '"• >
'

'
<• pam- ,:uri„, „ »,„k i„„.k

, ';,
' ; "pp".-..".i,.v «a, ..„..,, ,,,

„„,;:

'!t::zz::::;r'pc~^
~~"

''"•.V y„,„t „ ,„„„,,,.'
,1, " '''^ "'""» o lli,. H„ar,l „f Tra,l,. wl,.

"

;t ;::r"'
"""•'"' »- '"".i «r «r u^rt"?'"'

'"""'"'>• •"»"^^

Partj r,.,nain.n)( cver f„r th,. ,|,,j.



U¥iî

.Kilts I \ HKHblfiN.

,1.... 1 r.i.."ù.* "" 1-;' »'„;;:;X u'.l'.,r' m,. »r 1
-1 i'V

uii^.' "" 'i^: '"
"",;;";;;;;,;r-K"i.u.iiv..r a,.,...i.

, ^

„„„.„( ..„.,„,. n»..uu>or,.l...n, '-""';.!
.,,1,,,,,. „, ,1„. ..r,.n..y

;!:::o:.'::;rr:t:r.....Hn..M.
...co„.pa. :-^.

n:r::ni:™"i--^^^^^

: ..u .. „,„.... .. •>;-;- ;:':;:;„i:';„.. ».... n -. «iv,.,, ,„. ...

„.n.l.T..l l.y .!.. ».""• ""™";,"
.„rf„,.. a.„l «.ul..r»r..v..ul.

.J^ „„. o,.. a..,..i... '''-:;::': :™ : '":rr - -'"-' r'-""::

ot .1.. "».ry ru.-k» ..... "f
>'';,'™,''„,„t ,.,,,„, v..n.H .....1 .'"' ""''"'"'''

„».,.iul 1...... triii" f.'f ""'•"""
,
"

,,,„ „,,. \„m Lak.-» .rip.

:whuo,ha.n.,...s,»™»y...'^;-'' ;,;:;i,^

„f ,„e v..ri.n.^ ....t""» "f '.>'""'.„,,. ,.,„,„..,t.l..' {.»l....-^pr...K' .•''"

,„„„. u. H,a,,.... »l..r.' u v.^. -- .-
; ; , ,„„ ,., ,,„„r,,..,. ..»..".

Arri.wlH'...l .....1. «1... ""
, „„.,„,,,ti„n ... K.I1I.1....P»-

,),, ,1,.' 21.1. .t..- ....'."'"-^ »"" ''"
^ ,

.rl,.,„.p"..>
riv..r fr..". K.....1.."P-

'

---vr;;:.::»:::™!;: ™V"- •- « '- "-
""'' '

to Suviiiiii. M'V.'M. ."I'

T,T.i.iry luv«« un.l - .l.-".""'-
, , ,„ ,,,. „ 4.8(KI-f.«.t ..,...... ..(

A, Tra,u„n:l.-.l..'
n„.n,I..Ts » " '

"
,, ,„„„„,„„, ,yp...-. .L.'V

1,,„,..- Mi...-."' v..!.-.'...'- "'* :^ ;;' T. l.l..'r...k...f
.!..>"•'' '«'•''''l''
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'1 lii-y inmii.

mil ,.,„„|i,„,,| ,,,, , ,,|,|„,,,„, „
• »<"'l.v uU, „r II,,. I,

"""'I' '"iiKlNin.ml,. icili„„.,.,,„

i.,..r,„„K um i„r »„„„i„ ;:?,;;" ""• •'«•- '«"i ti„. „„.„,i,.,, i,.,, , , ,,

;:r:;r:--:- "•"•--:;;;:;::,::::; ----^^
"' ^«- '

"•"•"""•>•
k !... ...:::!: ï:^::'?;'::

"'< »> Zlllll. Cl „ •..

' "

'*' '"'"•IIUVIT. Illl.lnr, >,. ,
'" '"'I'"1HIT.

•;""' "• - :;'. r , :
" "'-« "- .i-y. r ',

r:
'""'' ""i ,i.r„„^i, ,i„.i„«.,., ,. ; ,

i\':"""""' 'I- "•.niK.r, ,„,.„j„;
'

'

'
' l'SM, „! X:",7';:'

'. '['"
<- n,„i,i:. '""

*"" ''

A (•..l,„„m,„,
„.l,i,.|, „,„ ,,.„,'','""" ""'I»".v l..„„| „, „„,„f

f,™,
""""''""'

'•"»"".!". ii..„.i',:
""" '""" '"i"i"»" II,,.

~"f'
"'''

^
'">"'

'"-.:;:::':x,:;;.'i:i.-

,"" l(„h,„„ ,v„«,.„j„,,,,,| ,
.

'.>"',r.,l,l,., „ ,„„u„i/i,.,.,„ vi,.,v

"-;=
~"*-«'=::r::,,;r;,

•'"""••fl»t„n„r, „f ,1

«»""' •..«i,i,.,«,»i, „, T„ii,.i, .;;„t;;;';',"«

"'" -i""' i- .". ,™,i„,,M„„ „, ,,,„-" '"•
^ ----r:^^^^^^^^

"" ""Ml,,,,,,,,, ,H„ „.,„ „„,„ ,

' - '!„. „„.<„,, ,. „„. „„^_
,'»^

n

"'""" •' for. wiiii,.,,,, w,.i,.:',;!,r
, x,;: ;;""""'"' ""'"- -y ™; «

»K,ifIl„. ïiul. The
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.s,M.,.ial train «WcO, wa« m, «»'"' «'',;, "U uf l.ake Su,«Ti«r, to North

,l,.M.v,.ninKottl,..:(ra,«|;«M,n,..M
'- ' "^^

, |,J. „ ,,,,,• tri,, wa- ...a.l-

„a« .-arri,,! .«t in th.. ,l.-m« .y. ,"";j",I,„„„,,,„,

l'on-upim- wa.-. nwl. . at u.kiu "i

g„UI niini'» wiTc visitée!. uiorninK «a» devot.a

,,„t;:::tù:S;:^::;t'i,;:;\~..v.a,.rt.*

„„.„, „„s h,.ia in ''"''"'"«;;';:',
",,,,,,.asi,.nto..xpr....lu.ir

ap,m-oa-

,„„„yofth.M„.n,:,orst„ukaavant* of u
^ ^ ^,^„ ,^,|,

,i„„ „f tl„. arran.,.n"-nt. .naa.. "^^'
'J ,„.,, ^„,„ „,„ „„.,.i„l ana s-nt on

At N..rtl, Hay on. ..f tlf -'7;;" ,'
, J,.,,,,,,,,,,,,

„ «isl, to seo tlu. ni.k,.!-

,.op|Kr afposits at tluit l'I"'"'-
. ,.^,„,i„„ arriv,-a in Toronto n.

On Saturaay. S,.pt,Mnl«.r Otl.. "" ''^" \
'.,,,„, „„, Mnrray .ni.>- «IxT,.

,„,„„riyn.ornin«,
'"f

"•

l";;;;;;;:^-^
o^tminion N„.k,.i ConM-any^

,l„.v »-.« ..nt.-rtam..a l.v » " "*
j. ,, <.,iff, u.ul No. :i nnne of

,„ ;,,., aftcrnoon tla,- v.s.t,,! tla; - ' '<
. ;\, ^,„„„„, f„r ainn,.. T

•>" '-""'"
'""^:,n,rSin:^-U n-nin. o. tl. 7,i,.

U. K. LeU.>ï.l,.fl Su.lt>viry that .



Tl.i

Excursion C6
sn),Mu^-c(„,v./r--,.„H,,,.,vK.

AIIJI-.ST l,-ri,i- 2411,.

;^-'.-:~:zr,-::i:r-'rT"- --. ,,

"""« '-«I
: w. "'h ,,^,;"t:;;''™'""^-^

"---

''7'- "v.Kui;;;;;.:^\, ;---.''-^;:m..m,..J;;;
'• "• l'.VAxs.

|.:„K|,,„|. ,.
''

:
" II. l-.«.M,«.s, cs.A.:

^"''''": A. .I,„,,,,„, „,;.^ '! ->^. .N"nv:,v: P. ,;,„„„
•''l'.-"i.- Sir Tm„s. II,„hv,. 1-

,'" '""•"!": T. lIiK,

'• l\His,M. (liTin.uiv H I
"'^^""T. l'iiniMl.,- r

;;-. '•'^A.: A/;r,;^;;:7«';^'™-.:i.Kv,,vi;;;;,,;^

[ »• s,,,,,,,,,,,,,,
,(„^_.,^.

,,'"'"• •">IVT-C,„,K„.
Kr,,„

.-K„Knii.,u,, |i,„„,,. ,, .,:
.• " """". S„i,(l, A/M,,,: J 1

^^

lr,„„.,,
'• •' I- ""..ln,.>x, r.S.A.; I>u,. IVk.s»

-.,^;;ri:;;;;:;r;;::t^::;:::;Tî--' ^-

|.,l-. M "''pliipiL i„ Kiiiuur „f I , .

"iiiuiiiui .M,iii,iK

lOOj "•i.Mll.LK,,.



Excuisions C 8 and C 9.

C 8 l'ACIFlC COAST: Vanccveu to .Maiasusa,

Ska<;wav, Dawson and ketihn.

AiiiVsT 2S1H-O1 l'iuKii 4rii.

C .) SKEENA UIVER VALLEY :
Ph.nc^ «i"'"

10 MOKIUCETOWN.

AviiVST 28th—Septembeh Ist.

HoBEBTs.,N, D. D. Caibnes. aii.l L.

L. K. DE Bl.GGEN(IM8,

.. D. D. Caibses, Caimcla;

J.CiiAHBiisNiER. Canada;

Ltnilrr: H. C. M<t'oSNELL.

Ihiiilcs: H. \V. hiiiHK. \V. F,

Mahtin (fur Alaska).

Semlary of C H: W. A. Johnson.

Secrelury i,f C 9: G. «. AlTKEX.

Affmbfr...- Sir Ar.iVSTlNE Bakeb In-laml,

IWgium; H. M. Cauei-e. S<-otlaml; Mr-

1„ r.M<Eï, France ;
Mn..>.(AREî.FmmT....--^_^^

A. P. COEEMAN, Cana.ia; J. "-«- ^'",1^;,^ M^^^-

H. M. ..v™nJo„ns,^, ^aru. KJ^ ,

^ ^ .^,__

î':fr'"uA:^ I^Ie^B:^.,'^.*. ». >.v^av. En«.an>,^H_ -^
i., ..A., rr^

. -m., iv-v. H.TiHiEN. Gcrniany; W.H.KiiE,
PEïEBlMHOFF.lram-c; Mil-» ANNA ltAim.E. .

^„„,.,-T.

ii.taiu n; E. Stoelev. Germany; R. S. G. Mokes. l .^.A. K
1^

-r !v« r-iA \ (i. B. WiLBBAHAM, Knglaml; K K. X *><

Thwaites. l.NA., A. i>

\v,i,s,)N,( anaila:

HoRN,V.S.A.; B.WEiaAND.Gmnany, A- ^>,-
' ' "

. ,
'.

;,, .

T F W WoLFF. (îcrmaiiy; J. M. \\<>kdik. r^ii^m.

1026
poU'
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h™,rs, Pr,,,,,. Ii„„„„

,,„i,

'•»n«,.,w,tlMt,l,™viljg|„,,iat,.,l<„r f"'- '^"«"'' «' The (Wt
w.n;linK fi.,r,ls ,.,mi„g l,„ U , ,

'"
7

"'"' ""' "•""™--
P, »t, •p. i^d

.-I. ;.->.,. a,„i fr,,,.,*;,,,. „t. r x;"'"""'"
'"«"« i-'"...'-^*';

sicm ,l„r,„„ ,|„. ^,
Tvni, , I

'"""''"«' ""l'i"'!» "f .ii,,.,„

""" """mirvs :,t l,.„st tli.'v

Kxcni.si(,.v eu

nr'r^'™-™ '"- ^

.1/(7h/«t.v Sir V 1-, .

.

*'"-' •! < HAUBCIXXIKR \ r> ! -'^'I^- i.. I AUEZ,

P- ZoiDK. ^"'>*-' " « KmAx,,. T„. K. lv,>,.,.r
"'iir» Cil i„ti.rc«i,.,l II

.'"'••" ™"«" "'"1 " »• M ,/,,;,' "'"'"•'"''I ''"'I' .1,,. ruKp,,î

Tmii ,|av.s. A„)çu»t :in •ii„. Il

"',"" '"^' 'l".v «» availal,!,.. Tl,i« 1 ""'' "'"""• ""Iv " I.".1,o„

11,.' train ivas hjii,.,i ,„ ,„„ ,
,,

'

™™l,™wm.a«tirlo,,gl,,f,,„ ,)','' T"? '""""' "' ** "•".. I,u, ,|,e

Buikioy riv,.r ,l,r,„.„, „ „,i,.^ ^,„,J
' A ..rr„,,„«.„ ,,„„„, ,,„ ,,,.

Buring th.. rKur,, tri,, fr,„„ v,„' ' '

"''''"' ""''"•" ti, tl„. vi,it.

'" "''aiTOus ag,., i, «.pii ,,^,,,,^,,,1 .^_
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, , .,l,..l.v.ls ..
p. lnssim,.r„us.=m,lrull,.,tums„ff<.ssil

plants

" '""' '" •

u M , H tl k l.,„ul .f ......rs,.. Kr,.yisl, tuiîs .nul v,.l,;a,u.-

wi.iv mailv. At Milf I.huiimii^
.„„i,.«;tii. dvkrs. «as csainnu-il

'-T ?' "' :;;:n,:':;rz:i: ."i-i." -' '•->.- '--": "^•

ri,r ,.rah.ary .-.«ks „( tins lorumll a. ''""''''"
. .|„„. ,,,, ,,^,„s,.,l

„„, sl.aUs. iu,rrl.an,l..,l wi.l. o.rasHmal -'l'"'" *
; ;,, , \,i;„ ,,4' ,„„1

„ii;,„.s iliaa: IIh- rai wav Irark «cst^arii i"

,,„ns w.'iv Mia.li- at Ixv. lainits K. .N.iiium imin.
Kitsalas .afa.i.''

.

,, ,,, ,i„. Kil-alas fiii-Mmtum wiT IkTtcil at lui a",

v„l.aii..- r.,.ks .1 ""';'•':
,,„„, ,„ll,,.,i„„s »Tr.. iiia.l.- "t tla- imniial

„,„, i„ ,„s.„, ,l,v,ai«^i tl

^
;^: ^ ,,„,,^,,„,, i„ „„„„ „,„, „„. ,„..ina,i-

l„,„,„|itl,i.'ic.an.»la,nt..s ll«> asu ,.m
^^ ^^^^^ ^^^.^^|^, ^,,

,.. ,„„, „„„.r .lvk,.s ':''""«
'''''\;,,'",i ,,Ust..f, lait ll..ar,ti.,.vv.,,.n,

ï;!;;;.;::."-' '--r"":-^Tt:;:;;:"io';::;,.,ia... .»

Priii... U..P-. ;vas
":»;;;'^' ,;•;,: ,".ursi„nis,s .„in« n-th wn.

.,,,,,,„;„,,,,r,-t,irii.i fioM. (.n,il> l.a a '

^^^^^^^^^^^ ^^^ v.„,,„„v,.r

0,.ù;;:;xs™r.l. 'i.k,.„..i. «. K. K..,.k,..s„x. m. s. «l. M-kks.

Th.. in,..nia.s ,„ f S 1..-.1-.1 -. -^^"^^
7;;:;::;;;::;:;;,' 'M'a;:r:!(

s,„.,„ ,!„ .lay ,» IMIU,. Uu,ar, .,s tla-
«";;^'; '," ,'„';, ,,„,,„„„.. tla-

„,. ,.i,y >->'--"'-':,,
"'l;::'^,,,,,, ,.,,,1, ,.M,.ll,lnn.s „rivil,...s ... tk,.

":::rM'-:wir::;;:;:;L^£^
......ially ,m,.ar...l f.,r

';^'''V;"
,,':'

la- '.-.l^V-n-.tl..". aial

-n„. n.'W raihvay .m.- alï..r.l.'.l ..l.l...rl.liiltl.. .

v.B.tati.'".

tr.,n, ,la. train a l vi... «-."'"-î;;';;
, : ^ 1 .'^ „, ,„.„^,„„.r„,s

„„, s,n,lyiii« .!.. :" ^''';"; r X, irf 'la. ina.ltii« an.l ,...w..r

1.'-'^. i' - "'

rr «:; 2: VC Va km... Pr..vak.,l ... .la.

"Panys .11... n..- la...'! -- "'l^^;^'' ,„,„;, „,„, i„s,rn,.ûv.. visit ... .k.s

„„.„rsi.a,is,sl,y.k.....an.ain. '^7./ ';;,,,,,, ,,(,,,n,,„,n laiiiK sp,.ii. in

-'"T'''Ti;;,:<i::i;::::
;:^--"'--^ ,.,,r.i.-.-H„p,..

;:';:r,:o:'n:;;;î,.rs«k..ka.ia....onipani,..iK.,.„rsi.,n...

V
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"m„„ s,,,„,„|„.r
,. ,„„„ ,.„«'' "• ^''-k^""np. ï |„vli«|„

wa» u„us„,,|iv ,1,,,, ;„„| ,,„
„„!,"'- I"""'"l^ni.v ,.„j„yal,l.., Tl.. ,|„v

""-"''''» " - ..„, ',M '':;,::;'";' ' '"'•^>- »'••"=•-. -..« „„:,
ivu» ,«,,.„ ,„ r„|| a,|v„„t„t,..

' '"'"'"« "'•'"«' n-",,.
'I iii' -..

' Jilti., Sciiicrrii,,.,- )

"• K'-ral ,„„„„„„. K„,„, ,, l'^J
"• > '-; .y -n-i,!,.,,, M,,,.,,,

'v»".iMi„K ii„. ,.„,i,.,.„,,„„„| „-, k,',! ,„
" ""'' '""^''"'' "Il '-iii'-- r.'.,'

"" -l-ifi.-.: .liori,,. ,|,k,. vvi I : ri' ^l'""'-
'" ''" "'''"— •'

.

A,i,v„f. ,.,.„„r,„,„;
'7' '"'". "'•"''"""'-

.v.

'""Y"''
""»'- «i.i. -i. „,".;. :""""';/"".-"'""^"'' "Il <'•"!•

t,.., h,i.. ,„ ,„v,„,. 1,,. <„.,;, 7^ ^ '" "" "'"/'"«- l,.ri ,„a, ,„„,

;''f-"»„ „,i,-,i,:::,"'.;;;;"
""^^ '"'" <^i-..,-,,:,, ,„:„;:

f"llow,iiK„,.,r„i„,-.,.
,1 n,

l'.i~:iK.. w„s s,l,.|v m;„|,. ,..,,.,..

7 '"r-''"^r:JZ7;:y!z::zrrr'''""
''•'"-

:-"-rï:;:;;;i:r:,; '-':^:'::.x.;:r;::i'^;:;^

;--'-':",!";;::;:::::;;;;,;-::- „„rv.„.

""'-
.™:r:::r,::;r:::;' "

f'"^

""" ""'1 "- '-i.i,.,- ,i,i.. ,„„„ ,i,,,
,',;" """ i"--'-ii..>-' si"wiv „, „,„

""" '"''" -'i'M,si,V i„j„,,,| ,|,„ ,,,„, ,.
^; "I '''"ly. '!" Sl,i|, |,;„|

. '*s >•
^fl-...vS--::^,- \^



IIHO KXCl KSIUN» Al'KfcH I.* «KMMIN.

\uri,.«,.t,-l Kl".i.T «..» vi.i.,.,l„„ 11,,. ..H>r,un« ..f tlu- 1..1, un.l al ..non

u la,, I UK «.» ,.m.l Ha..„k,. isl.,,,,1 i,, l)i-,„'ha„t,n,.„t l„,v lo ..xa,,,,,.,' a

S !, ,,, al,„v,. I,i«h«a„.r ,„ark. TL,. ul.s,.,.,-,. „t „r,li„ar>- v,.«,.a„„.

Z!!\l pr ...V of „.>l.r„k..„ ...a »h..|h -till .•li,.Ki.« I" H"' roc^ks alt„r,l,.,l

'''''"'^r:^;:',;;::v:;k-.:'!:;Cv.. » -i,.,. .,.,,.. -n. ....u

m Klia« ra„K. fnm. Si. Klia, i„ thv «,«1. -"annu l„nl, al";"' tl„. «„l Mala

: >i„ ,',..plan, al ils l,as,., lo s„„w-,.la,l l.„«a,., «l,.a„,i„B wl„le ,„ l,„. .h. a„,...

; , «l ti,,;
"

, iv. m'".I«- "f t.„. ,.x.ur»io,. fa„,iliar wilh 11,. H„„ala.

"1 V;
,'

,„1 „ll,;.r «r,.al „„,u„lai„ rau«,.s ,.xpr,..s,,l ll,e „p.n„„. H.al n,

..r,-uk,.,l „,n„„lai„s a.,.l li„K.- i,-,' «lr,>ai„ »''""li"B '" ""• ""' ""' l'"''""">

„„-.,„-pa»>'i'il aavwlHH' i„ liu' wotM.

wi,,^ ,„ il,.. ,l,.lav ,.,,,«.,1 l.y 11"- Kr,.i„uli„R ,.f 11,, s,,., r. 11,,. Ii„,

,^ , , was „,a,i,. .i„w,. 11,.. .-..- '<> '-- -""' ."", •'"; "",^,;,';.:

., U,l„.r «la,.H.r, al 11,., laa.l ..f .•.la..l.T l,ay w.t.. ,.xan„„.., -"---
n.,.,.„t r..tr..al, a,„l a.lva,,..-. .,., a law s.'al.. w..re l.m,l...l .,1

1
l.v Mr^

MU ,," Th.. (lra,„l Pa.-ifi.. «la."- .-< "' ^"- «I"';'"' ^^'^';,"'
'
."'

r.,r™ .-. up li..i.l i„l..| a..r.,ss U,,- I„l,.r„ali.mal Ho,>,„lary ,„.., (
a„a,l,a,

. "!:, Ja. s„l,s,..„„.„lly f..un.l l.y Mr. M-U-nN .;,
l'-'.. a.a,„ a,lva„ 1

T , ! />,,«.« .U„v„; sail..,l f.>r Skapvay „u th.. 711, a", r,.a..l„..l Iha.

,„,r, , a,,,. ..v,.„h,K. Mr. M.vKT.N. Mr. Thwa.tks a„.l Dr. H.,MK.K ,..-

:,:!; h. ; ila..i,.r l.ay inu.. «la.-.al

^"^'-^^"'"'}^';^:^:t:Z
mrtv :i7 lu nuialHT. l,.tl 11,.' sl..ani..r .„, th.. .".>rni"l! "f th.. «h an.l l....k

C .u V il.. Has. a„.l Yuk.,„ traht t.- Whitehors... ,„ roui. U, Daw.,,,.

a, .,1 L..wis lak.. t., ,-... a„ „1.1 lak.. I,a»in partially .lram...l .h.n„K th •
..„.,-

r„: .,n th. railwav. »r. T„.,Mr»..N. M.P.. i.i-.l th.. ..x..,.rs,.„, a.

. .. ,àvi.,« ....",.. .U.'fr...„ Daws.„> f.,r the parp.,s,. „f ..•U:un„, th.. ,„..,„-

;,..r;ô'th.. I..rrit..ry, an.l a-Ato.l h, .Irawing up a „r.,gra„„„.. an.l ,n otl,..r

""'ai Wl,it..h„rs,. th.. party t.-k th.. rivj.r s,..an,..r SMIrL wla.O. wa.

â «.,.1 -.as.. a„.l th.. J.,„r.,..y .l.)-v.t th.. I...«i» t., th.. \uk.,n an.l .1. u„ th.-

Yuk t , Daws,,,, «a n.a.l.. with.a.t ,„ishap .,r .l..h,y. XA..r, st.,,, wa,

',a,la Tantalu. t., ..xaniin.. ...... cal s..an,s in th.. .h>ra-(T.-ta.....„|s. now

1™
,; „,„u..l ll,..r... F.,ssil plants wer.. als., ..olU......,l a, th.. san,.. p,„..t.

Th.. SMM r..a..h...l I)aws.,n al 3.:iO p.n,. .,n th, lO.h. Th.. m..,nU. s o

,h.. ex™r,i.,.> w..r.. .net al th.. wharf l,y Mr. B...^.K. ( .„nnnssu,,K.r of Y uk ,

Tërrit.,ry an.l nlh..rs an.l w..l..on„..l t., th.- ..ity. As „m.. was 1„,„i.h
1
» hat

«!"...,( th.. atl..rn..on wa. ntilie...l i" visiting o,... .,f the BT-'Ut .lre.lg..s



t.MlH»ril.\» ,8 AM, ,).

liai
l'I'IoilRillir t,, tl.., n,„.i ,,

«-. yi .1.1.';;;.
,^;;:;::;r;;r''''-

'-""-»« ..,. k ,„

Hims...
'"'> ^'' ' ""i"ns.„,„..r Bm,k at ( Icn™,.,,,.,*

'Kl. n, „„„.,„ an.l h„rs,. v,.i,i,.|.wl „
,,'^" '-"'ly »'"" »"- ".a ,„ ,1„.

"»'"T». Mr. T„„.M,s „f „„. V k , ; ri,-' '""""'"'' '""' ''""" l'.v 'l.i.

«'"..»i„„K ,.i,„it,,l. „,„| ,1, „ ,' ',"l"""'-'
""' ^''- "">" "f ""vl..

»'"l I)r<,v.,l B,„„| ^ ,
"""' "'"' "~ '"-'"r.v. a,.,„m,,ani,.,| ,1,,. parl.v

n.. "'p H;;i.;t:c;?Lï:'i^;i :;:;
•;

"- -
' "--^

'l'vi.l... a,„l ,1„«,, |)„„,i,„„„ ,, ::^
''','• ''"l'" H,,. Ilunk,.r-ll,,,„i,,i,,,,

"t.>p« w..r,. ,„„,,„ i„ „.„ f„r,. „„: .'rr r "'''"
• •" "" "•".> •"'

'.VP..- „f K„l,l „|„„i,„,,, ir,ll '''"''"•'''"'"»'"""'
•'"vurious

"l'"'« H„„k,.r ,. k. ,.;" iw"
, a';",

'" '"'•"-""" ">'l "!.- Poin,,

"' rn,„„, and tli,. ,„,.,„l».rs l,„M,,.,l ,h,.r,

"'""'' "" ' ' """""'' """ '''"''"'1

'""I "" "PP"rlu„i,v „f i„„i „.,.,"" """"""'" "''< "" "".'"l-T.»

<'"..-i nr ,.,„„r„ll,.,i l,v lar» ,.a ,

,

""' "" """ "'' ""' f""' '1"""' ""

-.:::;::;::: r;';:n:;r!;;;;-r-:;rr:
"•-

^

I'.- présent vall,.y l„„„„„, „, „„, „„,,,",."'','""""" "' I"»"- l"Tti..n.

"" -'-•! -la. i,iKi,-i,.v,., u-hi,,. ,tu':;r,'7'T'''''^
'"''''""'»

rnfks n x( l, j^ ,„ ... '
"""

' KnucK nf Hunkcr atuj linn-n.y.," '^ U'SS lU'('(>s«llliI(i ff >.. l'i .
'""' l'"IUll|/||

«"" "-,n. „„ a i„n<,. ..„;,: ^ r . ^;;::,."
"' •'".^'•"'^'' • ^>.

< ""iPM..v. mmmll..,! I,v .\Ir. -V \ t" ' ™.vili.. .Mi„i„K
«'vrn.i ,„,i„ts in ,1„. ,.r,.|,ara,„n w, rk ,,

'""'"•"
'^, "' P"-''"' •'(.'"K...! al

fr„2,.„ gravcl- Tl,. ';.,
"""O « Tk (,f r,.na,vir,K II.,, niu.k cvrlMuL' ll„.

H.ki^.^,,,,l
, h,. !,:;::, r;::;^

>•--' ^''--ii* i-i p..r.K- i,y,;::i™:

;:";^:;::!r-^ ^•''-"-•'^^"'^-r;::::r,;r,-
"l.il,. .,t Craiivill,. ,i„. ,„„,„|„,r, ,,, ,,„. ,

'l"""i- ...iMi l.r.akfaM l,v lia. (Ir-,,, Il M '
""'.""'"" "''" '"".l.....

iiK.v...,,.,. a,al „||„,r „(ti,i,,|, „f „ -
' " ""'". ^''- Hhai.kvbi „„, .Mr.

'itii-laininK a,al fi„,li„K a,v„„„„.„h,
"

"r"'";,
""' "'""''' ""* ""'* i"

fur a.»is,a„,.,. i„ ,™,„,"r,a,i;;;;'.
"""" '"' "'" ""• «"..'N ,H„I al,.„

..I at
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iiiiKir il) u ^ti-uily ruin

urrii'il imt. Awvculirm
|lr nliirn jciurniy lu l'"»' " 11"' '-''' "''

iiiul liii' priinnuiniu' tnr Ihi' iliiy roiilil noi Ih' fully

ll„. l),Mnc- ri.lBi'. liii' ruin rliuniti'il I" « ""'l ""' «li'ii'l'il vhw "f II"'

Yuli,.ii iinu-piain. ul,tuilml>li' ir.mi tli-- «nmliiit .ma cl.Mr .lay. >w uli»rur.'.l.

(Irau.l F..rli> lit tli.' jiliu-liuu "f l'I'lunulu iiiul ll"nan/.ii iTirli». wii» r.'Uilii-il

l,v tli.. nuitiir» m 1 p.ni. iili.l l.y t..- ii..r»,-.lra«n vvliii'lr» iiliiiiU t».. Imiiri.

lùliT. An isn'llrnl lluiiOi ut tlii» l»Hnt llinilly priivi.li'.l l.y tlii' l.'rrit.iriul

(InviTiiiiii-nt «us «n^utly iipprcriuli-il ultiT tlu' liuiB ilriv

tlu' nicniluTS WITI- tlllirll tn sir u •'i-li-un 11|>" "Il Kini!

Yulvi.n (liilil Ciiiupunv. tlu' rrsiill uf s..vi-nil wi'i'ks liyilruiilii-linw

liyilruulii- |.lunl wurliina un tlir Wliil.- Cliunn.-I uruvrl wns ui».. in

unil tlu' vuriiuis priir

In tlii- uftiTiiiMin

liinuin liill iiy Itu'

\n

IMTUtîim

rs in tlii' rvriivvry iif tlu «olil wiri- i^xiiluinvil liy Mr.

1 M.iiliMiftiu' vi'hii'Irs

iIkts, ut'tiT ilililii-r ut

wiiifli wus tlilll'll

CufKKK. nf tlu' Vllknll (llilil ( iimpuliy.

Tlir ri'liirn ilrivi' wus ililuyi'il liy llu' iiiuvy ri

iliil nnt ri'urti Duwson niilil limn uIIit ilurli. Ti
.

iiinl»

tlu- lii'Kiiiu." iniiiii'iliutiOv liiiiir.U'il llu'stvunui .ffiilrliw

tu li.,ivi' fur Wliili.lu.rsi- ut 11 p.ni. Tlu. lonK ii. rnn jiMirni'y friun l)u»«..n

ti, Wliiti'liurs,' 1,1-i-iipii'il ni-urly Kvi- iluys. Tlu. iiirnil..Ts «vrv. li.mvviT,

(Sri'itly intiT,'sti-.l in tlu- lii'il-r,ii-k iiiul uluiiul Kiiilimy un.l in tlu' pliy»u,Bru|.liy

nf tlu' Viikun uiul I.i'»is vulli'vs, un.l tlu- ti-<liuni i.f llu- pr..triirti-.l Irip %™»

ri-lii-v.-.l l.y uiiimutiil aisi-ussii.ns i.n tlu-si- »nl.ji-i-ts, Sto|)s wi-r.- iniiili- ut

Si-lkirk t..',-xuiniMi- tlu- husul slu-.-t i-xp,.«i-.l ut tliut |».int u.ul l"-l..w Umk

,11,.,-t siK.i-inu-n> i.f wliiti- vi.li-unii- asll. Tliis «in.l-l.l..wn. ri-i-i-nt

tiun» lill ul.uil! llu- 1,1-wis ulul i-xritcs
't siM'(-iliu-n>

'i.nspii-ni.us in nunu-n.ils

y ..f ull iruvi-lli-rs. Tlu- i-xui-t iH.int fri.ni wliii-li tlu- inuti-nul

iis n..t'yi-t kn..«ii; it «us pri.l.ul.ly -< «lu-ri- in tlu- yi.-inity i.f

i.f tlu I7tli

I.cwi;

rapiiln to >

(k.|M.Hit is

tlu- i-iirii.s

vviis ilf-riv.

M..iiiit Xutuzliut in tlu- St. Klius raiiKi-.

Tlu- i-MursiiMi ri-ui-lu-il Wliit.-lu.rw- i.n tlu- i-vi-nini!

i-iuiiiitii t.. ulli.w tlu- nu-nilii-rs t.. visjl Wliiti-lu.i-s,- rupii

f-u.uui< in tlu- uiiiiuls ..f tlu- «i.lil rush ..t 'm Ir.uii tlu- nunu-n.n

tlu-y ...-.ii.si..n..l. rii.- niiiht «us s|H-nt ..n llu- l.i.ut uiul in tlu- murnini: un

i-ariv sturt «us niu.l.- f..r tlu- l'iu-l.li. iiiiiu-. llu- lUily iiiiiu- n..

tlu-'vii-inity. Tlu- i.ri-l.uily of tliis Miiiu- is un irri-sulur lu-lnutil

iuK aliunt ;i l»-r ri-nt. i.l n.piu'r unil is a typi.

turnuil nc-ur lli

uurly

rivi

-iili-nts

«i.rkini; in

uuss. i-iirry-

ii-al. runturt-iiu-tuniorpliii- il.'l».sit,

lui-1 i.f linu-st.uu- uiul i|ilurtz-.liorili-. liiti-r.stinis '"l-

-.iiulury ..n- iniiu-ruls ul i.f i-..lituit-ini-l:inii.rpliic

-il. Mr. CuKKXi.i iiM. tlu- B.-iurul iiiuiiimi-r. slu.wi-il tlu-

ii-kinlîs unil liuil rifri-sliinints si-rvi-.l ti. tlu-iii Lilori-

I nuiii-

l.-i-tions nf priniury iiiul .

niiiu-rtils «i-n- i.l.tuin.-i

nu-lnlii-rs iivir tlu-

li-uvinn.

On tlu- «uy l.uik frniii tlu- l'u.-l.I

lii-st Cliuni-i- i.r.-l.ii.ly, u luiui- niii)iiu-ti

iif (...piu-r. l-'n.ni tlu- lii-st Cliaiii-.- tlu-

li,
- ,f tlu- Hliil,- l'uss ruihvin uiul pr..i- l.-.l ilin-illy t.. SkaBway wltlumt

f .rtii.-r spi-iial sti.ps. .\i-i-uinnu.,lutiiin fi.r tlu- nu-nil.i-rs liail lu-i-n s.-i-iiri-.l

i.n tlu- C.l'.H S.S. Priims^ S„iihm. whi.-l. sail.-.l llu -uni.- i-vi-nini! fi.r \ un-

i-i.nv.-r an.l ri-a.lu'il tliat lu.rt on Sipt.-inU-r 22.

u sluirt sl..p «us ii.u.U- ul tlu-

iiiss i-iiiryinu u sniull iH-ri-i-ntuu.-

cxciirsiiui truin r.'tnriu-.l I'. tlu- iniiin

i^'it
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Turtli' iiHmntnin. wliilr u «lunil w»» «liown II"' liihil»licl<' iind llii' bi'<iIiikiiii1

«tructun- in tlii' vallvy liy Mr- I)iiwi.ini". Ai iukui ihf luirly 1(« Frank,

jiiillinx tlic- iiiniii liiii' wrliini h1 Mi'diciiif Uni llmt cvcniiin.

Itii- ixcur^inii rciKlird Suilbury at K ain. SptiiiilKT I. niid wtri' ini't

tk«c liy Dr. T. I.. Walkkh. wIup IuhI l'inui' up froiii 'rurimlii tii art a» Kiliili\

H* wa« iwMM l.y Mr. K. T. ((iKhri,!. of llir Caiiuiliaii Cupixr Conipuiiy.

Dr. CiilKMAN alul.Mr. l'dlxlN». In tlic ninminfi u IraviTno ai-rim» tlii' iIIk-

Ukt vm maiic in nuilur» anil llif main fi'Uturi'» iif it» |<ii)liiKy piiinli'd ciul.

Aftfrwaril» tlif nu'nila'r» wirr »ti"»ri tlinnmh llif lariif «nuOn-r o( tho Can-

a<lian Coiipir Company liy Mr. ("kkill. I.unili al llif Knuinccr»' ('lui.,

kimily pniviilid l>y llic Cana-lian ( iipp. r ( "mpany, ((illiracil. In Ihr atlrr-

iitxm tlic I n'iRhlim. Murray Hill ami ntliir niini'i' witp .xamiruMl ami tlii'

n'Iatioiwliip "( th.' nmionalii' niiki-l-Uarinn itm to tlic m.rilc ami rmk»

intrudcil hv il was cxplaimd.

In tlic iviiiiim »r. fm.f,MA\. Dr. Walkkh. Mr. DuwuNii. Mr. CAîir.i.L.

Dr. Van Hiibn. Dr. I!ik», Mr. W.ihiiie, Mr. Wilbkaiiam and Dr. Martii r<

n'tuniiHl 1(1 ïuriinto; Dr. Hiimkk ImuI rilurncd thc prcciiliiiK cvcniiilt.

Tlic rcrnuiliiiiK miliilicrs (it llii' party. Mr. Mi CiiNVEl,!,. Mr. Littman-

J.iHSBiis. Dr. Fkkmuh. Mr«. FKK.Mcm. Mi»» Hmiicies. Mr. Imh te. Mr.

MoHEL, Dr. SdiEsiK, Dr. Wehianii iiml Mr. Ziiv me. »|M'nt tlic nialit at

Smlliur\- ami in tlic morninn li'lt fur Niirtli Kay en mute tu tlic l'orcnpini-

Cilialt camp». Mr. \. C. HiHun«» iif tlic Ontariii Hun'aii iif Mine» im.t

tlic cxcur»iiin at Xonli Bay. ami lie witli Mr. Akthik C.lb, wliii joincil at

Ni'W Lifkcard, actcd a» iiftiiial cuidi ».

At North Bay tlic party tiiiik tlic rcnular train fnr Tiiiiniin» and arrivcil

llicrc latc .m tlic ("vcninfj (if Dctiibcr !. Xcxt ilay thi' Hiillinucr mine and tlic

surface imtcriip» iif tlic Kold-U-arinn vciii» «erc ixamincd in thc forcmion ami

in tlic aftcmcM.n thc ixciirsicmists dmvc iivcr t(i S<.utli Piircupine and were

»lio»ii ovcr thc w.irkiiiK» <if tlic Dmnc MiniliK Conipany.

(In the ;)rd tlii- party rctnrmil tu (alliait uml liad timc in tlic afti'ni.iiin

to examine Inirriedlv tlie intcrcstinK siirfaïc )(eiil,.|iy iif tiie camp imdcr the

Ruidance of Mr. Bikhow». On the 4tli. tlic la»t «orkinn day of thc hmK

exi'umitm. tlii' mcmlnr» liad an opixirtuiiity in thc torcniHin of wcing thc ninic

working» and niill of thc ((inianaa Mininn Company. Thcy wcrc kindly

allowiHl t<i coUecl spi'cini.-n» of the hinh-Rrad.. «Iver on» cliaracicristic of tlii>

(•anip and wcrc- cnlcrtaincd to lunch l.y tli impany. In the aftcriimin

», tinie wa» »l)ent in thc Xipi.»»inK liiKli-ltrade iiiill and a vi»il wa» niaili' to

ctacular »ilvcr outcrop at thc Crown liisii-vi' mine. In thc eveniuK thc

party entraîne

cxcur»ioii. on

I reachcil tl at city. thc terminal imint of tl.i
il for Toronto am
^(liedulc timc the followini: n:orTnn(!.

H. (1. MrCoSNEU..

H. \V. BlliM K.
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