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PREFACE 

Little s.n;lematic innst igat ion of Lhe " ·iclespread .JuraRsic syslem of 
11·es tern Cairnda has been undertaken ]J,. t he Geological Survey fo r m a t\, . 
.\·ears. Hi t herto, the best knom1 sect ionR haw been those of Skidegate 
fnld in t he Queen Charlotte Islands (C+.S. Bulletin :\o. 12), buL mo re 
rec en ll.'· t he cl isco,·e r.\" of fossi li ferous .Jurassic sections in various 11·idel.'· 
cl is posed parts of 11·e::;tern Bri ! ish Columbi a and Yukon Te1Ti tor.\· has d nnrn 
inneasing at lc' ntion to t he strat igraphic signi fi cance of .Ju rass ic format ions 
in t he geological history of 11·esLern Canada, and Lo the cksirahilit,\" of further, 
more detailed, stratigraphic and palmonto logical sLuclics. 

Jn the present bulletin, the author has initiaLecl a se rie:> of contribu
t ions on the .Jurass ic s.\·stem, based in t his in stance on a Rtud.v of am monitcs 
from collections prc,· iously made in t he T_\"augh Lo n La ke and Whitesail 
Lake a reas of British Columbia and from upper RC'cl D eer H,i,·cr in ,\lberta. 
He concluclC'R t hat the T.\·aughlon Lake species sho11· a close relationship to 
R,\·nchronous for ms of l •~ uroiw, and t hat t he.'· permit a fair ly fine subdi,·ision 
of t he L01rer .Jurass ic sNies. T he ammonites co llected in t he Whi tesail 
Lake a rea indicated t he occurrence there of Lo11·cr Bajoc ian (lo11·C'st ~Iidcll c 
.Ju ra"Ric) beds, a ::;tage hit hcrto unknoll'n in Canada. Examination of thC' 
s ingle :immoni tc from 1.lte Fernie shale, R eel RiYer collect ion, rc,·ealccl that 
it had been improper!.\· iclcn ti fi ccl as an L pper .Jurassic i nstracl of a lal C' 
Lo11·er Ju rass ic (Toareian) spee iC'R. 

GEORGE JT . \ ~80X, 

Chief Geologist, Geolooica / 811n•ry of Canada 

O'l"r.111·.-., October l 0, 1950 
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Fiv;ure I. I ndex rn:tp showing location of Tya u~lilon Lake and \\"hitesail L:tke map-arcaR, Briti"li 
Colu 111 bia, and Heel Deer Ri,·cr , .\lherla. 



AMMONITE FAUNA AND STRATIGRAPHY Of< THE LOWER 
LIAS IN TYAUGHTON LAKE MAP-AREA, 

BRITISH COLUMBIA 

IXTROJYCC'TIOX 

Th e fos:-;ils drserilicd in t hi s report 11·rn• ohlai nrd from t he L01rcr 
.Jurassic scr i c.~ of T.\·augh ton Lt kc map-area. Bri t ish C ol um hia. on thr 
ra;;lc rn fi ank of the Coast :'d crnntairn; ( Figu rr I ) . Thi :'i region 1nts irn-rst i
gnJrcl b.Y C. I ~. C'airncs in 1\):37 and h,1· C'. 11. C ri ckma.\' in 1939. Thr 
genr ra l geo loµy is drsnibcd h.\· Cairncs 1, 11·ho stales t hat the Lo11·er .Jl!l'as;-; ie 
rocks a rc partl,1· in faulted contact with the T.\·aughton group , 11·hich is 
mainl .\-, if nol en t irely. of L"ppcr Triassic agr. Jn places, ho1re\·C'l', t he 
Lo1rcr .Jurass ic ( Lias ) strata a ppra r to O\'c rlie t lw Tyaughton group C'On
fo rrn ably. Thr _\' consist mainl.1· of dark a rgi llite. 1rith Jim.\· connl't ions 
locall y , and shale, in part calca reous. Thin hands of lim estone , sandstone, 
and small-pehblr conglomerate arc a lso noted . 

Th e fossil co ll ect ions co mprise es pec ia ll y am moni tes that arc dC'l'i\·ccl 
from nt ri ous st rat igraphic zonrs of the Lo11·e r Li aR . . \. t one locali ty foss il s 
of L' pper Lias age 11·erc abo found. Some fir ld determinations of ammonites 
a rr published in C'airncs ' repo rt , and the fo llo 11·ing genera 11·c re rceorclrcl: 
A mioliles, JI sleroceras. /1,'chioceras, 8chlolhl'imia, a nd J/ clophioceras . . \. 
more t horoug h stud .\· of t hi s Lurna haR indi cated that t hr fo rm s tcntali\'f•l\' 
detcrm ined as A rniolilcs and Hchioceras belong to ot hC'l' grncra, an cl in 
a ddi t ion to t hese the gcnuR Psiloceras is represe nted. .:\Iost of t hese am
mon it e's are ne11· for C'anad:t and , therefore, i ntcrcsting pal::eontologirali\' 
as 11·cll as Rt ratigraphi ealh·, for t he_\' re ro rd t he prc.-.;c ncc of Lo1H·r Lias 
zo nes hi t herto unkn o11·n in Canada. .:\[an.\' of the am monilc spce inwns arc 
\\'e ll preserTcd . 

Figure I sho11·s l he posi li o n of T .nwgh ton La ke m~tp-area in Br itish 
Columbia. Wi t hin t hi s area t he fossil loC'ali tics referred to in tlw text arc 
indi cated 0 11 the sketc h map , Figure 2. The photographs , Pl ates :X.\'[ to 
X \ ' [fT , takc'n in 1937 b.\· ('. K C'a irn es , illus tra te' the genrrnl topographical 
conditions in Lhis arra . 

P.\.L .EO:\TOJ,OOY 

'!'HE .1~1.\ 1 0:--:rTE F .1 l ' \' .1 OF nm Psiloceras B l·: D,; 

Th e fauna described in the first part of t his repo rt C'Onsists mostly of 
Psiloceras , a nrl , appare nt!.\·, rl' presents the oldest zone' recorded by t hr foss il 
eo llcct ionR. 

T he P silocrras fau na has lwrn C"o ll ected at t he follo11·inµ; loea liti es in 
T.nwghton Lake area : 

Loe. H04 (Cat. :\ o. 10093), T ya ughton (']'('P k, ~ mile above f:ipru c·p Lakp ('rppk ; 
co li l'C'll'd in 1939 b,· C . rr. Cric·km,1,·. Thi ' roll ec li on con . .;i..;I, of Psilocl'tcrn . :\ o 
other am mon itc·' ll:<'l'l' found. · 

1 C'airnes, C . E · C: eolng-.\ nnd .\liner::d O cpo:-; ih of T .\·aug:bt on L uk(' .\ l ap-area, B.(' .: (:C'o l. ~un·., C':rnada, 
l'ape r 43- 15, 1943. 

75095- 2 
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Loe. 1349 (Cat. :\ o . 10087), Last Crcl' k, e k'vat io n 6,3li0 fl'l'l; co lleded in 1939 by 
C. J I. Cric·kmaY. ThiH collec tio n con ' i ~ls main ly of P~ilocrra.>, bu t irH" ludt's one 
doubtful specime n of Schlotheimia. 

Loe. 2 106 (Cat. Xo. 10105), fl prnce L nke C r<'l' k , righ t ba nk, 1,000 yardH fro m mou t h ; 
co llp("l<•d b.1· C. IT. C ri c·kmay. ThiH ("Olk c·t io n corn<isb nrn inh- of Psi loc fl"as, o ne 
spccinwn of a Schlolhrimia , :ind some fr ·agnw nls of nn A ril'lile.s . :\ la n.1· 1w lc("y pods 
a nd :t fl' 11· gast r·opods ll' l 'l"C a lso collPrtcd a( this loc:il ily. 

Loe. 1.129 (Cal. Xo. 10098). Thi s ro llccl io n co nsists ma inly of Poiloceras, a nd in eludcs 
o np fr:1 g mc11t of a n .11 rfrliles . 

Dfscriplion of S pfcies 

Psiloccras canadensf sp . n ov. 

P late I , fi gure;.; 1 to G; P la t e Ir , figure 1; Plate I II , ri gure 1 

This fo rm is abunclan L in collcc tionR from t he T_1·aughton Lakr area, 
a nd is rat hrr 11·ell prcse1Tecl. Co mpa risons 11·it h rcln. trcl forms from ot her 
regions a rc, Lhcreforc, poss i blc. 

I n it s grncral sha pr 1. h is species is Ycr _v sim il ar 1.o so me' sprcics of 
W aehnNoccms, especia ll y t hose from t he Alp ine Li as , h u t in bot h young 
a nd adult spec imens it has a much simplrr sut urr linr and on e \"C' r_1· s imil ~t r 
1.o t hat of Psiloccras. As in both Psiloccras a ncl Waehneroceras t he suture 
line is asy mmet ric , a nd Lile' r xtcm a l lobe li C's insid e' no t o n t he \"en te r bu t 
on t he Ride of t he \1·ho r1 . 

T he fo rm is more im·olutc t han in m.ost Rpccies of the genus Psilor fras, 
the umbili cu;; is narro11·rr , a nd each \1·horl emb races nra rly lrnll" of t he 
preceding one. These fc aLurcs, fo und in some RPC'CiC's of PsiloCTms, as in 
I'siloceras rfissi Tilmann from t hr LO\rr r Lias of Pcrn , a rr more co mm on in 
species of ll 'achneroCfras. 

Th C' f.: pr eimcns illustrnt c' cl in Pl ato T, rigm es -1, (\ , and Pl a te 11 I, fi gm r 
1, sho11· the fo ll o11·ing dimensions : 

Pl. l , fi g. 4 1'1. l , fig. G 1•1. 1rr:fig.'t 

l\I 111 . l\l 111 . l\1 111. 

Diame ter . . . . . . . . . . . . . . . . . 46 31 71 
l ' mbili cus. 15 13 27 

C'ros;;-see t ions of t he \\·hod s a rr ill ust ra ted in Pl ate T, figm C's I b , JC', 
and 5c . Thc.v a rc cllipl ical, and high er t han 11·id C'. Th r Ycntcr is ro unded , 
\\·it hou t a n v indicat ion of kcC'l or furro ll". The rou ndrd 11·horl s li twc Lhcir 
g rC'a t cst 1r iclt h on the middl e of the sick s. T hC' umb ili cal 'rnll is s!C'c p a nd 
compa rat i,·e l.1· high and t he umbilicttl Rhouldrr i;; 11·r ll defi ned. .\ t ra rl .\· 
st ages of g ro11·lh , abou t 27 straight prim a r_1r ribs cl i1·ide in tlw ( ran ;-; iti on 
zone brt 11·eC' n fl ankR a nd \ ·ent·C' r into apparcn t k 2 or 3 thin a nd \ "N Y fa in t 
scconda r.1· ribs, 1rhich e11 1Tr fon1·a rd 1r hr re t ho_y cross lh e n ' nt r r. The 
pri 1mtr_1· r ibs a rc gcnerall.\' a li ttle t h ickrr a t the poin t of d i1•ic; ion , ;;o t hat 
in some specimens a sm a ll , indist inct nodule seems to be present. 

At latr r stages of grow t h t he Rcconcla r.v ribs and t hr outermost pa rL of 
t he prima r.v ri b;; tend t o d iRa ppcar , as ill ustratccl in P la te I , figmc -la. 
F ina l1 _1·, on l." t he inn er and g rea te r pa rL of t hC' prim a r.Y r ibs rC' ma in, a nd 
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t lwRc form st ra ight , clea rl y ddinccl single rib .;, still abou t 27 to a whorl , on 
tho flan ks (8cc Pl ate 1I, figure,.; 1 a, 1 b , and Pl ato I l 1, figure I) . At t h is 
stage t he \·enter is smoo th. 

The su ture line, as a lread.\• mentioned, is \·e r.\' s imple. 1 ~ 1 i:-; a lways 
outs ide t lH' mccl itrn lin e of lhc YcnLer, is shorLcr t han LI , 11·hi ch is much 
longer t han L2. T11·0 umbilical lobes arc o bscffab le on t he flank. The 
broade;.;t clrnwnl of l he suture line i,.; the ES; in tho ;.;pcc inwn illustra,t<'d 
in Pla te IT , fi gure le , it occupic;.; nea r! .\· the 11·holc n'ntrnl region. T ho 
in C' isions of none of l he lobes and c;addl es a rc deep. 

In tlw specimen illustntled in Pl ate T, fig ure ·ta, the bod.\· C'h ambcr has 
a length of mo re t ha n three-quar ters of t he last 1rhorl. 

P robab l.1· a ll t hese forms co ll ected in Tyaughton La ke map-area belong 
lo the same speC'ics, and t h is spcci cs sho11·s no remarkab le ntrict.1» . \ s 
mentioned hdorc , the Canad ian form is ;; imil ar in shape to some L.vpes of 
Wae/mrrocrras, but is oasi l.1· di stinguishab le from these by its n• ry different 
suture li ne . 

..-\m ong t he Rpoci os belonging to t he gen us P siloceras a rc some forms 
Rimi lar to the Canadi an species. The specimen of P silocera8 plicalulwn 
Quenstcdt figured and desc ribed by P ompcc kj (1893) 2 shows a simi lar 
scul ptm c an d whorl sect ion, bu t tlw ribs a rc better cl cfinecl on t he vente r 
than in t he Canadian fo rm. The latter a lRo has a narrower um bili cus. 
The suture lin e of P . plicalnlwn, as fig ured by Pompec kj (op. cit ., p. 62, 
fig . 13), is si milar in general characte r, bu t differs mai nl ~· in hav ing a 
1iarrower E S. An other co mparable fo rm is P siloceras reissi T il mann from 
t he Lower Lias of P eru \ a fo rm t hat like t he Canad ia n species is more 
involu te t han P . plicalulwn. The type of the ribs seem. to be si milar to 
that of tho T.Yaughton a rea species, but the s tate of preser vatio n of t hi s 
un if]ue speci me n from P eru does not a ll ow fmth er compa ri so n or identifi
cation. P siloceras erugalit Bean from t he Lo wer Lias member of t ho 
Laberge se ri es of Yukon, de cr ibecl by E. .J . Lees (193.+) 1, is a nea rl y smooth 
P siloceras and ve ry eas il y di stin gui shab le from t he new Canad ian fo rm. 
Apparently, t herefore, t he Tyaughto n Cree k fo rm docs not belong to a ny 
k nown species of P silocera 

Ji rielites sp. inclet . 

Plate llJ , fig ure 2 

On Spruce La ke C reek (Loe. 2 106), fragments of a n Arieliles were 
fo und with P siloceras canadense sp. nov. in the same pieces of roc k. So far 
as can be judged from t heir poorl y preserved state, t hese fragments belong 
to an evolute and widely umb ili cate form . Tho cross-section of t he whorls 
is, apparently, nearly q~iacl rate, wi t h rounded umbi lical a nd ve nt ro-latcral 
should ers. On t he venter is a keel bordered o n each side by a b road, not 
very deep furrow. T he ribs a rc a lm ost straigh t on the fl a nks, bu t bend 
f or war cl on t he vcn tro-lateral should er. X o su t urc Ii ne is obse r vable. 

1 l n this publication the fo llowing abbreviations for thr clement;., of Lhc sut ure line are used: I ~. external lobt· ; 
ES, external ~addle; Jr, deep incision int he external saddle; Ll , fir~t lateral lobe: L2, 8CCond lateral lobe . 

2 Pompeckj, T . F.: Bcitriige ZLI cincr n c,·ision der .-\mmonitcn des sc hwiihi~chcn Jura; Lief erg. I , pp . 62-63. 
Pl. 5, figs . I, la; Stuttgart, 1893. 

3 'film ann, 11. : Die Fauna de8 mittlcr('n und untcrcn Lia.c;.; in Nord und ~ l ittcl · l'cru; Neues Jahrb .. Hin . 13cil. 
lid . 41 , 191i. 

Lees, E . J.· C eolo!!'..'- of th e Lahcrgc .-\rC'a, Yuko1:· Tr.111 ~. H oy. C'an. ln8L , \·ol. XX, 1934 . 
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Th C' fragment here illu strated in Pl ate' III , figme 2, has so me ;tffini t ic. 
with the genus Amioceras llyatt1, the ty pe of whi ch is Arnioceras ceras 
Ag. lI>·att (A. ceraliloides Qucns tC'dt)2 , but because of th e very poor a nd 
incomplete state of preservation no d eta il ed co mpa rison can bC' made. 

Another ve ry poorly prcsc r vC'cl a nd not d etermin a bl e Arielile.s frag
m ent was fo und at locali ty l-!29 (Ca t. Xo . 10098). 

Som e Canadian for ms refcrrC'd to Arnioliles a nd Amiocera.s a nd 
dcrivC'd from t he LowC'r Lias rocks of Parson Bay, British Columbi a 3, from 
t he Lias mC' m ber of the FC'rn ie fo rm atio n\ a nd from t he LabC' rf!:c scri C'. of 
Yukon 5

, where' Amiocera s was rC'po r tC'd in associat ion with P siloceras 
erugalus Bean , arc Loo poorl y prcser vC'cl to compare with t he A rieliles fr om 
the Tyaugh to n La ke a rea. 

Tt is of in terest to note that t hi s (]UC'Stio nahle Arielile.s , in associat ion 
with P siloceras canadense sp . nov., has onl y bC'C'n found at two localit ies in 
t he Tyaughton La ke' area. 

8chlotheimia sp. i ndd . 

Plate I TT , fif!;l!l'e 3 

F rom Sprncc La ke Creek ( Loe. 2 106), a fragm ent a nd nn imp rint of 
part of a not her a m rn on i te have been fou nd in t he sa nw kind of rock as 
t hat from ,,,.·hic h Af'ieliles sp. indet. was obtained . 

The fragment is fro m a co mpara t ive ly involu te fo r m, with a high 
rectangular whorl sectio n. The ve nter is nea rl>· fla t, the flanks so mewhat 
rnun ded , an d t he ribs a rc undivided except in one place where two of t hem 
a re co nn ected just above t he umbili cal edge. The ribs a rc strongest in the 
t ra nsit ion zo 11 e from the ve nt e r to the flanks , but !. he_,. do not r ross the 
venter. 

Xo doubt Lhis impNfectl y prc'served form lwlongs lo .Schlolheimia, buL 
it s poo r s tate of preserYation clocs not a ll ow determination of the species. 
The ge neral shape, ho wever, is si mil ar to that of young specim e n;; of 8chlolh
eimia channassei d'O rbign,Y, b u t the r ibs of the Canadian form a rc a lm ost 
a ll undivided whereas .S. rharmassei has bifurcate ribs. .\n oL he r sim il a r 
for m is 8chlolheimia marmorea Oppel; some yo ung fo rm s of this s pecies 
have been desc ribed a nd fig ured by W iih ner6, a ncl show a si rn ila r g0 neral 
shape a nd undiv ided , or ra rel>· cl iv icl ecl, ribs on th0i r in ner wh orl s. 

The Canadian form is rare in the bed. wiL h Psiloreras ra11ade11se sp. 
nov. Jn addition t o t he fr af!: mcnt he re d esc ri bed from Sprn ce J ,ake Creek 
(Loe. 2106), onl.'· one ot her very quest io nable s peci men was found , on Last 
C ree k ( Loe. 13-1-9 ). 

Other Fo8sils .from th e Psiloccras Beds 

From t he localities on Tya ughton a nd Las!. C reeks (Loe. J-1-0-1 and 
134 9), on ly <t rn mon it es have been co l lectecl , wh ereas ma ny pelccy pocls a nd 

1 H yatt,.\.: Gcnc~ i s of .\rict itidae: Smith . Contr . to Knowled~c , \Yn.._<.,hington Smithsonian fnst., 1 8~9. 

:! Quens tedt, F .·\ .: DieAmmonitendc.:-;~('hwiihi,clicnJura, r: Pl. X I Ir. fig. IO (Ncl. al.), H~83 · 1 ~85 

3 Crif'krna.\·. C. 11 .: The Rtratigr:iphy of Parson Bay , Briti~h C'olumhia; LTni\•. of Cal. Puhl. in Geo!. :-:l'icnce-, 
vol. 18, 1929- 1930. 

4 \\'nrren, P. ~ .:.\Lower Jura .... ~ic Fauna from Fernic, Brit i~d1 Co lumbia; T rans. Ho.\·. Soc., Canada, vol. XX\' , 
'""· I\" , 1931 

:i Lcec:;, E J.: 01>. rit. 
6 \\'ii hncr , F.: Beitrii~e zur l\:enntni:-; cler ticferen Znnen dC':-i untcrcn l. ia:-1 in den nordiistlichen AlpPn. Beitr. 

Pal. Osterrcich-l"n~arn'; 13d . l \ '. J<,%, pp. l i>0- 185, PI. 22, fig,, 1-6. 
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some gastropods arc found on Spruce Lake Creek (Loe. 2106) together with 
the ammonites. This acco mpany ing faun a apparcnt l.v contain no guid e 
fossi ls. 

TI-rn AM~IOXITJ,; FAUXA Ol~ THE SCHLOTII l~IMTA BEDS 

Besides the al ready clcscribccl Schlolheimia sp. ind ct. fo und in associ
alion with P silocera s, there a rc localiti es where representatives of other 
8chlolheim ia (partly belonging to the subgenus Scamnoceras) have been 
co ll ected ( b~· C. II . C ri ckmay in 1930) . These locali ties arc: 

Lo<' . 1350 (Cat. N'o. 10088), on Last Creek at elevation 6,425 fel'l . l ~ xc·l'pl for Schlo
lhPimin (Sca m11ocera .~) C'f. aculico8la Buckman, no other nmmonitrs have br c'n 
collected a t this locality. 

Loe. 13+0 (Ca t. Xo. 10085) , on Last C'rl':'k at elevation 6, 160 fl'l'l. S chlolhcimia( .') sp. 
indct. ::\o ollH'r a mmonites have been collected at t his loC'ality. 

Loe. 13·12 (Ca l. :\o. 1008()) , on Last CrePk at elc' vation G,200 feet. 8 chlotheimia(.') 
~ p. indel. ::\o other ammonites have' been c·oll ,·ded at this loC'alit y. 

Descrivlion of 8p!'ries 

8chlolheimia (8cmnnoceras) er. aculicosla S. S. Buckman 

Pl ate JY, figure 1 

P art of the bod y charn her of a 8chlolheimia was found at a n elevation 
of 6,425 fret on Last C reek ( Loe. 1350), a northern tributary of Tyaughlon 
Creek. 

The cross-sectio n of t he whorl is roHnclcd trapezoidal. The straight 
r ibs arc undivided ; in t he transit ion zone between the flank and the ve nter 
t hey arc sharp!.\· bent forward, a nd they cross t he venter without inter
ruption at an angle of a littl e less t ha n 90 degrees. 

Because of Lhc undi vi ded ribs a nd the general sha pe, the speci men 
belongs to t he su bgen us 8camnoceras (Lange, 1923) t t he genotype of whi ch 
is 8chlolheimia (Scamnocera s) angulala 8chlotb. From this species the 
Tyaughton for m differs in the lac k of in te rruption of the ribs on the venter. 
Otherwi se t he two forms a rc s imila r. Howeve r, Schlolheimi·a aculicosla S.S. 
Buckman, another European species t ha t also belongs to t he subgenus 
8camnocem s a nd that is ve ry similar to 8. angulala, agrees fai rl y well with 
!he Tyaughton form, as 8. aculicosta also is character ized by the lack of 
interruption of t he ribs on the venter . The S. aculico la figured by Bu ck
man ( I !)2.1, , -ol. Y, Pl. 551 )2 sho 1Ys s imilar rib , but the angle of t he ribs on 
th e venter seems to be more t han 90 degrees in Buckman's species, whereas 
t hi s a ngl e is less t ha n 90 degrees in t he Tyaughton form. S. aculicosla 
Buckman may be identical wiLh S. angulosa W . Lange (1923, p. 199), and 
Rome of Hcynes ' S. promelh eus m ay also belong to the same group. The 
different angl es formed by t he ribs on the ve nte r, as mentioned above, arc 
probabl>· onl y to be consi dered a variations. At a ny rate t he statement 
can be made that the T.'·aughton form belongs to t he group of S . (Scam
noceras) acul icosla Buckman, a nd S . (Scamnoceras } angulosa Lange. :\lore 
material , especially showing the su ture line, will enab le t he exact position 
of the T yaugh ton form to be determined. S. angulosa belong in :\ orth-

i LangC' , \\'erncr : Uher die Ps ilono tens tufc des untcrs tcn Lias Norcl - Dcutschland~ ; Jahrb. Prcu~s. Genl. Landc 
•~nstalt , lld . 44 , 1923. 

z Buckma n, ~. S .: T y pe :\mm()nite:-, vo l. \" , 1925 . 
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west !Luropc to the upperm ost part of t he H ettangian, t hat is, the zone of 
S. slenorhyncha. Thi8 zone lies just a bove that where S. angulala Schloth. 
is com mon. 

Schlolhe1 mia( ! ) sp. incld. 

Plate IY, figures 2 to -! 

.\ t elevations of 6, L60 a nd 6,220 feet on Last Creek, so mr fragments 
of a mrn onit rs were found in which the ribs arc of a very si milar t>'Pe to 
t hose of S. ( Scamnoceras) cf. acnlicosla. They arc straigh t and uncli vicl ecl, 
bu t a rc less promin r nt , and arr nearly rxti ngui shcd on thr vcntrr, which 
is alm ost smoot h. In so mr specimens it is barely possib le to sre tlw ribs 
cros;:;i ng the VC' nte r, Oil whi ch t hey form a n a ngle of abo11t \)Q ciegrC'C'S. It 
rn:i:1· br t hat these forms represent a smoother va rid.1· of 8. (Sramnoceras) 
cf. ar11/irostu, previously desc ri bed, bu t because of t he in co mplctr state of 
preservation ( 11 0 sutmc line is v i. iblc) no definit e clctcrmination can be 
made. 

Tf l E A:I DI OXITE FAui'\A OF 1' 1[(.; Arieliles BEDS 

n eprescn tati ves of various genrra all ied to A rieliles were found b>· 
C ri ckrn a>· in I D39 at various localities in the T yaughton La ke a rea. Some 
of these localities seem to be those 11·here P siloreras and Schlolheimia, 
respectively, have been collected, but t he specimen s of A rietiles co me from 
other hori zon.. Thev have now here been found in assoc iation wi t h the 
P :silocaas and 8chloti1eimia described a bove. The localiti es wi th :lrieliles 
a rc: 

r.oc. 13Cl7 (Ca.t . :\o. 10080), i mil l' ('ilSt or C:n tP Cn•('k a nd a litllt· more t h:lll l mile 
south or t:lp ruCl' Lakl>. 1 ·rr111iccras scylla ltl·1·ncs. 

l,o(·. 1334 (Cat. l\o. 1008-t), on Last Crcl'k nt an e lc1·:lt ion of 5,000 feet. 1·!'nnicera.s 
lalis11Lcatwn Qucnslcdt. 

Loe. 1352 (Cat. Xo. 10089), on L:tst Creek at an elevat ion of G,U80 feet. Coroniceras 
bi.wlcatum Bruguicrl' . 

Loe . 1435 (Cat. :\o. 10009), 2~ mil es cast and about !. milP north of norl11wpst corrwr 
of T yaughton Lake map-area. Coroniceras ef. bisulcatwn 13ruguicrr. 

1.oc. l 352 (C'at. X o. l0089), on Last Creek :1t an clcv:1t ion of (i,(i80 f cct. . l gassicerw; 
cf. .,tipio11ia11u111 d 'Orbigny. 

Lor. 1400 (Cat. :\o. l00fl6), 2 mill's a bol"e i"prucp L::tkl' C'n•c k . . l sleroceras c·f. slellare 
:-lo11·crb1·. 

DesNiption of .Species 
Venn ireras srylla H.e»n0s 

Pl ate \' , figmes l to 7; Pl ate YI , figures l , 2 

A 11111w11ile.s scylla }l (•:-· ncs, :\ lo11 ogrnp lii <• des Ammonites, I , Pl. 4, figs . 13-25 (1870). 

A 111111011iles .,pirati.,simus lleyncs, :\[onograph ic des Ammoni tes, I , Pl. 15, figs. 22-2 .5 (J87!)) . 

. \ 111111011ites 8piralissi1111rn Qul'nstrdt, Amm on itrn dps sc: h11·iibischr n Jura, l (parti111 :ls Pl. 
12, fig. 5; l'I. 13, fi g. (j) (1885) . 

1l rietile8 scylla \\" ii h11 l' r, Bl• il rilgc 7. ur l\pnntnis der t iefcrcn Zonen des un tl' l"l' n Lias in dl'n 
nordfo;t l. .\lpcn, vo l. (i , p. 309 (1888) . 

_,J rietile.s .,cylla F icgc, Biostraligraphic dcr J\ rictc nsch ichtcn, p. 69, Pl. 25, figs. 7, 8; Pl. 3, 
fi gs. 1, 2; Pl. rn, fig . . 5 ( 1929). 

Specimens of sma ll Arietiles fou nd cast of Ga te Creek ( Loe. 1307) and 
south of S pru ce Lake, nt an elevat ion of 5,1 70 feet, a ll be long to the sam e 
species. The la rgest specim en has a d ia meter of about 69 mm. The sta te 
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o f prcsrrnit ion is mostly good in earlier stages of gro \Y th, up to a di a m eter 
of abo u t 23 mm . 

The form is \\·iclcly umbili cn,te, ver>· slightly in volute, a nd t he whorl s 
i11 crcase graduall y. In early s tages of growth the cro. s-sect io n of the 
whorls is wider t ha n hi gh, wi t h s lightl y r ounded fla11ks (See Pl ate V , figure 
-l-b ) . Jn late r sta ges the cross-sect ion is hig her and m ore o r less oval. . \ t 
a di a nwtcr of abo u t 10 mm . a keel can be obse rved, a nd in late r stages of 
g ro wth the keel is clearl y d eveloped . Fmrows arc lacki ng or o n ly very 
weak. 1 n earl>· s tages of g ro wth, t h e num erous ribs a rc straight , or so mc 
mn,· be a li ttle rctrocostate. l n t h e tran sition zo ne bet wce n fl a nks aml 
vc r;t cr the ribs nearly di sappear; t he>· a rc divid ed into some very fine 
brn 11 chcs that cross the vente r, \\'h crc the>· a rc bent for wa rd . In later 
stages of g ro \\'th , the ribs arc sli ghtly a r ched. :\o suture !inc h as bccn 
o bi'lC' r ved. 

Because of the general shape (widely umbilicatc, slowly in creasing 
\\·horl s, s traight ribs without nodules, a nd n o, or on l>· weak, furrows ), thi s 
form belo11gs to V enniceras ] lyatt, t hc ge notype of wh ich is V. spirolissi
mum Qucnstedt. The Canad ian form differs from t his species in havi ng 
no , o r onl.\· ver.\· weak , fu r rows. Venniceras scylla R cy n('s, h owever, a 
spec ics vc r>· close ly related to V. spiralissimum Quensteclt, lacks these 
furrow:::: t he C'a 11 adi a n fo rm ag rees also in o tlwr obsrrvable characters with 
Lh ii-; species, an d is ve ry closc lo, or even identical with, it. 

1'en11 iceras scylla n c.\'11rs occms, accord ing to 1(. Fiegc ( 1929), in a 
zone just bclow that \Yil h r . 8]J iralissimum Queni"itcd t; i Jl t hc T yaugh ton 
Lakc area 110 ot lwr a mm on itcs h ave ])('en found i11 associatio n with it. 

As pointed out by Wii.lrnrr (1888, p . :310), 1'. scyllo H c.vnes has a lso a 
certain rcscmbla nce to Ech ioceras ra ricoslalum, and this may account for 
the assum p tion previously mad e that Ec!u'orero s is represen tecl in the 
'J\ ·a ugh to n La ke a rea. There arc, ho\\·eve r, as also stated by \riihn cr, 
constant diffcrenc0s betwecn 1'. scylla a nd E. raricoslalum, especiall.v iu the 
t.\'l'lC' or the ribs, t hat nrnke it possibl e to di s tingui sh thesc t wo species. 

V enniceras lalisulcolwn Qu cnstcd t 

Pl ate \'IT , figme J ; Pl ate \' ITT , figur e 

A111111onile8 lolis11lcal11., Quen8lcclt , Ammonitcn , p. 85, l'I. 12, figs . 1-G (1885) . 

, \ t e levatio n ;), 900 feet on Last C reek ( Loe. 133"1) I some frag rn en ts or 
a large a mm oni te have bcen fou nd, a ll of whi ch, apparently, belong to the 
sa me s pecimen. 

The form is sligh t!>· involutc , t he \\'ho rls in crease on ly vc r>· s lowly , and 
the ir cross-sect ion is nea r!>· quadrat ic in a ll observable i"itages of growth . 
The s irnpl c, numerous r ibs a rc >' ligh t ly a rched, and they di sappear close lo 
t he lateral kee ls. :\o tubercles a rc present. The vc n tc r is broa d, tri cari
nated with t wo dee p a nd broad furrO\\'S . The la rgc obtusc ce ntral keel is 
prominen t, higher tha n t he la tcrnl keels. 

The su t m e lin e is asymmet ri cal in th is s pecime n. One-ha lf of E is 
ly ing on t he fl a nk (Plat e \ ' I ll ). E is d ee per than L l , and Ll is d eeper 
t ha n L 2. On o ne of t he fl a nks LL has t wo (8ee Plate \'1 11), o n the other 
flank th ree (8ce Pl ate Y I! ), bran ches. On that flan k to 11·hi ch ha lf of E 



is moved over, ES is about of t he same size as LS. On t he ot her fia11k, ES 
is extrcmel.v broad, a nd is di vid ed by a ve ry deep inci sion (S ee Plate VJI, 
fi gure la) that has about t he same size as L2. 

Both t he general shape and t he type of t he ribs place t hi s fo rm in 
11errniceras H yatt. Qu enstcd t's Ammonites latisulcatus, whi ch belongs to 
thi s genu s, is very simi la r as regard s t he sutu re line . Also, Quenstedt 
desc ri bed (cf. hi s A. latisulcatus diplosella, Plate 12, figure 6) such deep 
in cisions of ES as have been ment ioned above. The Last C reek specimen 
(Loe. 133-t) is la rger than a ll t he specimens figured by Que11 stcdt , but in 
the writer's opinion t here is no reason wh.v thi s fo rm ma.\" not be identified 
wi t h Quenstecl t's spec ies. 

11 enniceras latisulcalum Quensted t, which is closely related to 11. 
spiral issimw n Quenstccl t, occurs in we.:; tern E uro pe in t he lower part of t he 
Lower Si nemmi an, a nd belongs to a n horizon t hat is a li ttle old er t ha n t hat 
with Coronicerns . ft is 11 ot iceable t hat the here described Canadian form 
is not. associated with Coroniceras. 

Coronicaas bi1mlcalum Brugui(~ re 

Plate YT, figure :3; Pl a te IX, fig ure L; Pl ate X, fig ure L; Pla te XI, 
fi gure 1 ; Plate X TT , figure l ; Pl ate X IJT , figure l 

: I 111111011itP., bi,11/mla 13ruguii.' rl' (p:trs), Eneyelopcd ., \l 6thod . T ( l792). 
A mmonite., 11111/tiroslala Sowt•rb.1-, \ Jin. Conr·h., vo l.\", p. 76, l'l. 454 ( 182.+). 
rl11unonile8 m11lticoslala Zi<· ten \ "l' rsL, \\"Urttembl•1·gs, p. 3.5, l'I. 2G, fig . 3 ( 18:30) . 

.I 1n111011ite., bi"11lml11s cl '01·bign1-, l'al. Fr:ui<;a isl', T l'rra i11 s j u ras~., C'l-phalopodes, p. 187, 
P l. 43 (1842) . 

. I 111mo11ile8 bi,11/rn/11., Oppel, .Jurn form., p . 77 (1856). 

JI 111111 011ifP" bis11lrat11s Dumortier, ["Luck s palco nlol. sur Ip:< d6p 'its jura~s. du bassin d1t 
Hho11e, p . 20, Pl. 3, fig8. 1-3 (1867) . 

. l mmonile., m11lticoslat11., H('.1·nes, I. e., PL 2·l , fig~. 10-28 (1879) . 

. I rietilP8 bi.rnlcatu., \\ ' right, '.\Ionop;raph O il t lw Li: LS Ammoni tes or the llrit. Island ~, p. 
275, l'I. nr, fig .;. 1-2; l'I. rv, Jigs. I -3 (1886). 

Coro11icem s bis11lrnl11m II.n1Lt, C: e1H'sis of the Arietid ae. p. I (i (1889) . 

.11 rietiles bi"'11 lcat118 I•; . \\" . i:khmid t, DiP AriPkn des unte r<•n l, ias bci I l: trzburg, p. 13, l'I. 1. 
fig . .;. 4-7; l'J. 2, figs. l , 2 ( l9 J.5). 

, 1 rietiles bucklalldi mullico8lal11s F iegl', I. e., p. 78, l'I. I\', fig. 8 (1929). 

Th is species has been co ll ected at a n elevation of 6,680 fee t on Last 
C' reek: (Loe. J 352) and at a point 2~ mi les cast a nd a bou t t mil e north of 
the northwest corn er of T yaughton Lake map-a rea (Loe. 1435) . 

The well-preserved la rge specim en from Last C reek (S ee Plates IX, X, 
XI) has a d ia meter of 263 mm. Th e umbili cus is 136 mm. wid e, and t he 
last whorl is 69 mm. high and 6cl: mm. broad. 

The cross-section of t he whorls is n earl~r q uadrat ic, slight ly higher t ha n 
wide. The vente r shows t he cent ra l keel, which is a li tt le high er t ha n t he 
lateral ones a nd is bordered b.' ' not very deep furrows. Tb e ri bs, which are 
a lmost straight but more or less ret rocostate on the fl a nks, have a t ubercle 
near t he ventral border. From t his t ubercle t he ri bs bend sha rply forward 
and d isappear at t he lateral keels. The number of t he ri bs va ries between 
36 a nd 49 on t he 4t v isible whorls of t he specimen. On t he last whorl t here 
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arc .+9, and on the inner \Yhorl s -l 1, 38, a nd 36 rcspectivel:"- The increase 
in the number of rib. with the number of whorl s is a lso described b.'· ·wrigh t 
(1 86, p. 276). The sut ure line agrees ve ry well \Yith the figures give n by 
ot her authors: E is much longer than Ll , whi ch has t hree branches. L2, 
also with three branches, is as deep as Ll but a li ttle narrower. U is not 
as deep as Ll and L 2, a nd is apparentl y divided in to two branches. 

Thi s specimen agrees ver.\' well with the figures of t hi s species given 
by other au th ors, as, for exam pie, those by Wright ( 1886, Pl. TTl ). 

The smaller specimen from the same local it,\' (Plate XIl ) has a diametC'I' 
of 128 mm. , ancl the umbili cus is 67 mm. wide. There a rc 45 ribs on the 
last whorl am! 41 on t he second last. Thi s specimen, t herefo re, a lso shows 
t he increasing numbC'l' of ribs with the in creasing number of whorl s, anrl 
in other respects ag rees ver.\' well with the equivalent stage of growth of 
t he large specimen described a bove. 

The fragment ii 1 us tratecl in Plate XI LI , figure I , from the same locality 
shows generall y similar cond it ions to those at the equ ivalent stage of growth 
of the la rge specimen described above; consequently, there is l i tt lc clou bt 
that thi s fragmen t a lso belongs to the same species. 

The whorl fragment from nea r the northwest corner of the map-area 
(Loe . l..J.3 .3), illust rated on Plate \ ' I , figure 3, is poorly preserved, a nd it is 
not certain that it belongs to C. bisulcalum, particularly as t he t ubercles of 
t hi s specimen arc more prominent than is usual in t hi s species. 

C'oroniferas bisulcatum Brug. is close!.\' rel ated to C. buc/.;landi Sowerb.\·, 
a nd Fiege (1929) has, therefore, described C. bisulralwn Brug. as a vari ct .' · 
of C. burklandi under the na me A rieti les burklandi multicoslalus So\Yerb.\" 

Coroniceras bisulcalwn belongs in Europe to t he zone of C. buckla ndi, 
in the lower part of the Sincmurian stage. 

A gassiceras cf. scipionianum cl 'Orbign y 

Plate XI\', figure l 

Ammonites sripionicwus d 'Orbign\' , T errairrn jurns8iqucs, CYphalopod es, p. 207, Pl. 5 1, figs. 
7-8 (1843). 

Am111011iles scipio11iw111s Quensteclt , Ju m , p. 69, Pl. 18, fig . 1 (1858). 
Ammonites scipionicwus Dumortier, p. 33, l'I. 8, figs. 1-2; Pl. 8, fig . 1 (1867). 
Ammonites scipionianus Hey n1.•s, Pl. 28, figs. 1-8 (1879). 
A11u11011iles scipio11ianus Qul'nstedt, A mrnonitcn , p. 109, Pl. 14, figs. 1-3 (1885). 
A rieliles .w·ipionianus \\' right , p. 289, l'I. 13, figs. 1-3 ; Pl. 19, figs. 8-10 (18 G) . 
Agassiceras scipionianwn H yatt, p. 197, J'l. 7, figs. 11-1 5; l'I. 10, figs. 11-13 ( 1889). 
Arieliles scipionianus Ficgc, p. 80, Pl. 6, fig . 13; Pl. 16, fig. 23 (1929). 

Two whorl fragm ents of large pccimcns ha ve been fo und on Last 
Creek at a n elevation of 6,680 feet (Loe. 1352). The state of preservation 
is poor, but owi ng to the very characteri stic cross-sect ion of the whorl and 
t he absence of furrows on t he venter the t wo fr agments belong to, or arc 
closely r elated to , Agassiceras scipionianum d'Orbigny. 

In earli er stages of growth, A. scipionianwn has ribs terminating in 
tubercles in the transition zone between t he flanks and the venter . These 
tubercles are missing in the later stages of growth, as is also true of the 
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two fragments of the Tyaughton Lake area. The specimen, illustrated in 
Plate XlY, f-igmc 1, agrees iu this respect rather well with the large frag
ment of A . sciv ionianwn figmcd by Qu cnstccl t (l 88.'i, Pl. H, fig . 1). 

The keel of t he t wo fragm ents of t he Tya ughton Lake a rea is sharp 
a nd prominent, as is uslla l in t hi s species. A suture lin e is not visibl e, but 
t here is little doubt t lrn t the two fragments belong to A. scivionianwn 
d 'Orbign y. 

Asleroceras cf. stellare Sowerby 

Plate XIII, figure 2 

A singl e poorl y preserved specimen from Tya ughton Creek, 2 miles 
a bo ve Spruce Lake Creek (Loe. 1409), belongs to a more involute form. 
The last whorl cm braces about half of t he others, a nd t he cross-sectio n of 
t he wh orls is h igher tha n wide, almost rectangular. T he ribs a rc onl >· \·cry 
slightly arched on abou t two-third s of t he fla nks, but in t he upper t hird 
t hey bend for ward sharply. X o t u bcrclcs a rc present, an cl t here a re about 
30 ribs 011 t he last whorl. Th e ce ntral keel is comparatively high , broad , 
a nd rou ndcd; t he bordcri ng fu rrnws appear at a later stage of p;rowth t ha n 
t he keel ; t hey a rc about as broad as the keel , but not deep, and arc not 
very prominent. ~o suture line is Yisiblc. 

The general shape of t his more involute form, wit h its corn pa rat ivcly 
rapid ly in creasing whorls a nd the t>·pc of t he ribs, seems to iclcnti f.v it with 
A steroceras H yatt. So far as a comparison is possible, Asteroceras slellare 
Sowerby seems closely related. Another related form is A sleroceras oblusum 
Sowerb>·, but t his form has a more quadratic whorl cross-sectio n. In 
Germ a ny, Asteroceras stella re belongs, according to I\:. Ficgc (1929), to t he 
u ppcrmost part of t he Lias Alpha ( = u ppcr part of Lower Si n cm uriau ) a nd 
t he lower part of Li as Beta (= lower par t of l~ ppcr Si ncnrn rian ). 

STRATIGR.APIIY 

The a mmonitc collectio ns made in Tyaughton Lake map-area can 
easil y be pl aced in the following subdivision s: (L) beds with P siloceras; 
(2) beds with Schlotheimia; a nd (3) beds wi t h A rietites. The youngest of 
t hese beds, t he A rietites beds, can be divided further into severa l zo nes. 
The stratigraphic position of t hese beds will now be discu ssed . 

BEDS WITH P i:;ILO Cl'mAS 

l\Iost of the a mmonites from the P siloceras beds described in this report 
belong to P siloceras, a genu s else where characteri st ic of the lowermost parts 
of t he Lias (Lower .Jurassic ), the IIcttangian ; the occmrcncc of Schlotheimia 
in association with t he P siloceras co nfirm s this determination of age. As 
Schlotheimia is cspeciall>' characteristic of t he upper part of the IIctta ngi a n, 
it is probable that this T yaughton fauna should be placed t here. 

It has been stated above that the indeterminate fr agments of A rieliles 
fo und in t he same roc k in assoc iation wi th P siloceras canaclense sp. nov. 
a nd S chlotheimia sp. inclet . have some a ffini ties wi t h representatives of 
A rnioceras. An occur rence of Arn ioceras with P siloceras and Schlotheimia 
would be smprisi ng, as in Emopc this genus occurs in the Sinemurian a nd 
not in the Upper H ettang ia n. Better materi al of t his ciuestionabl c Arieti tes 
must, consequently, be collected before such a possi ble peculia r association 
can be explained. In this conn ect ion it is important to note t hat t he 
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associatio n of Arietiles with Psiloceras a nd Schlotheimia in the same rock 
was only noted at t wo of the four P siloceras-bcaring localities, a nd t he 
possibi lity t hat t he P siloceras a nd Schlotheimia at t he c t wo localities were 
mixed with a younger fauna may not be exclud ed. At present, at a ny rate, 
t he Tyaughton P siloceras fauna can ha rd ly be placed in an~· other s tage 
t han the Upper Jicttangia n. 

·whether or not t he Lower H cttangian is represented in Canada cannot 
be decided with cer tainty at present, as t he precise age of the fauna of the 
lower part of t he Laberge se ri es in Yukon, containing cf. Psiloceras erugalus 
Bcan 1

, is unknown . In a ny case, t hi s P siloceras fa una is also of H cttangian 
age, and it and the P siloceras fauna of t he T yaughto n Lake area are t he 
oldest Li as faunas hi t her to fo und in Canada. 

It is of interest to note t hat P siloceras bccls occur in X cvada. l\!Iullcr 
and Ferguso n2 have' mentio ned several species of P siloceras a nd 8chlotheimia, 
in addition to othC'r form s, from the lower part of the Sunrise fo rmat ion of 
l\evad rt. D etai led description s of t hi s fau na have not yet beC'n given, but 
t here is no doubt t hat t his part of t he Sunri se for mation is of ll ettangia n 
age, but 1rhet hcr Lower or L"pper ITettangi an cann ot be ck cided until the 
Psiloceras f orrns fll"C' clctcrrn i nC'd. The ref ore, a cktai lcd corn parison with 
thC' T.rnughton Lake fauna, is not poss ible at t hi s time . 

llEDS WlTJL i:iCHLOTl ll ~IMIA 

In a.ddition to t he 8chlolheimia sp. indct. found in association with 
P siloceras canadense in t he P siloreras beds, at least some forms in the 
Tyaugh ton La ke' a rC'a belong to the su bgC'n us Scamnoceras. Tlwse forms 
ind icate the prC'sc ncc of uppe rmost bC'd s of H ettangian age, ancl a rc probabl.1· 
a littl e younger thrtn the P siloceras [)('els here described. The fact t hat at 
all localitiC's t hC'1· were coll ected a lone and not in association with ot lwr 
fo rms, SC'C' ms to i;idi cate t hat this horizon fo rms a n independe nt stage within 
the Lower Lias of the T~·aughton Lake a rea, as is a lso the case in Europe . 
The 'Rc hl ot hei m ian stage' ' of Europe has been su bcli vic!C'cl in to several zones 
(cf., for inst:rnce, \ VC'rner La nge, L!)23, op. cit) . Such a subdivis ion is not 
~· ct possible in Tya ughton La ke area, as t he avai lable material is insuffi cient. 
The prC'sC' nce of 8chlotheimia beds is unkn own in other places in Canada. 
1n Xcvacla , thi s stage see ms to be represe nted, as ::\[uller a nd Ferguson 
have, as previou sly noted, identified 8chlolheimia from t he lower part of 
t he Sunri se fo rm at ion . 

BEDS Wl'l'J-I ARIETITES 

T he occu rrence of zo nes of t he upper part of t he Lower Lias in Canada 
has been known before. Thus, Cri ckm ay'i places hi s Amioliles rau na from 
P a rson Ba~·, JTarblcclo wn l la nd , in Queen Charlotte Sound (P acifi c Coast ), 
in t he " Agassicc ratan", " l\if icroderoccratan" , a nd " "\.stc roccratan" (Lower 
Sinemu rian), a nd P. S. \ Varrcn 1 believes t hat hi s interesting Amioliles 
fauna from the lower part of the F crni c formation at Fcrnic is of about t he 
same age as Crickm ay's fauna. Un fortunate ly, t he state of preservation 
of these two fa unas is not good, a nd it has not been poss ible to place t hem 

I Lee!\. E . J. : Geology or the Laberge Area, Yukon; Trans. Roy . Ca n. Inst. ="o. 43, vol. XX , 1934. 
2 .\luller, ~icrnon \\"m ., and Ferguson, l-l cnr.\· (; .: ~l csozoic Stratigraph~· of the ll awthorne nnd Tonopah Quad 

rangle-; . Nevada; Bull. Ceo!. Soc. Amer. , vol. 50, 1939 . 
3 Crickma;•, C. I L : op. cit., p. 59 . 
4 Warren, P . :-1 .: op . cit., p. I 1 t. 
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wi t h certa in Ly. The a mm on ites, however, t hat have bee n co llected by 
C ric km a.Y in T yaughto n La ke ma p-a rea allow a comparatively fin e strati
graphi c subdiv ision . They a ll belong to t he Lo wer Si nem urian (See T able , 
p. U ). Th e various representa ti ves of Arieliles fo und in t hi s a rea show a 
srqu r ncc of a mm onitc zones simil a r to t hat of E urope. Accordin g to t he 
st ra ti graphi c success ion of t he Arieliles in C: erm a ny, invest igated b.v F iege 1, 

a nd presu ming a simi la r succession of t he variou.· mem bers of t h is gro up in 
ot her regio ns, t he Arieliles of t he Tyaughto n Lake a rea a rc to be arra nged 
a'i fol lows: V errniceras scylla n cyncs, to the zo ne of Tl enniceras scylla; 
V enniceras lalisulcalwn Qucnstccl t, to t he next yo un ger zo nr of V enniceras 
spiralissirnwn; Coroniceras bisulcalurn B ruguicre, to t he next ~·otingcr zone 
of Coroniceras bucklandi; Agassiceras cf. sc ipionianum d'O rbigny, to thr zone 
of A. scipionianurn; a nd A sleroceras cf. slellare So wcrb.\-, to t he next yo unger 
zo ne of A sleroceras slellare. A compari son wi t h F icge's scheme of t he 
seq ue nce of Arieliles zo nes in C:erma n.v shows t hat appa re nt! _\- nearly a ll 
t he Germ an zones of t he Jl rielile beds arc rr prl'scntcd in T~·aughton Lake 
m n, p-arca. ln t his co nn ection it is also remarka bl e t hat t he va rious Arieliles 
species of t hat area were fo und alone, a nd not in associat ion wit h species 
of a not lw r zone, t he onl.\- exception bri ng A. cf. scipioniamim, which, 
ap parently, was found at t he same hori zon as Coroniceras bisulcalwn. 

At least pa r t of t hi s Lower Sinem uri a n stage is also rc presc n tcd in the 
Sun ri se fo rm ation of ~ cvacl a, whi ch has a lso suppl iccl , a mong ot her fo rm s, 
A. bi:mlcalus Brugui crc. 

COXCIXSTOKS 

The invest igation of t he Lower Lias a mm o ni tes o[ T yaughton Lake 
map-a rea has shown t he prese nce of a n n,p paren t l.\· cont inu ous seq uence 
embraci ng l ' ppcr H ctta ngian (P siloceras beds a nd S chlolheimia beds) and 
Lower Sin crnurian (Arietiles beds). Wi thin t he latter, n ear! ~- a ll thr E uro
pea n a mrn onitc zones see m to be represented . A compa ri so n of t he strati
graphi c scheme of E urope2 with other Canad ian localit ies, and wit h t he 
~u n rise fo rmation of X cvada, is sum ma ri zed in t he fo ll o1Yi ng stratigraphic 
table. Thi s shows t hat a ppa rently a very simil a r developmen t of t he Lower 
Lia. occurs in X evada . The upperm ost beds of the Nevada sequence, 
however, na mely t hose with fragm en ts o[ " Deroceras" , a rc not indi cated in 
t he Tyaughton Ln,kc a rea. In t his connect ion it is interest ing t hat ::\fuller 
a nd Fe rguso n~ state t hat t his up permost Sunrise fau na may prove to be 
sli gh t ly older. 

Xo younger zo nes of t he Lower Lias nor a ny of :;\Iidcll r Lias have been 
fo u nd in t he T.\"a ughto n Lake area, n,nd t he writer is inclined to assu me 
t hat t hese stages a rc not represe n ted . Beds of Cppcr Li as agP, however, 
occur in t his a rea, as proved by the discovery of guid e foss il s. 

Special a t tent ion must be g iven t he fact t hat t he a mmon ites of t he 
Lower Lias or T yaughton La ke ma p-a rea. how a ve ry close relat ionship to 
E uro pean fo rm s. T his fac t can be given full er attent ion when fur t her 
collections permit a di scuss ion of its pa lwozoogcogra phical s igni fica nce on 
a broader basis. 

1 Ficgc, K .: Die Biost rati grnphie der .-\rietcnschichtcn Nordwcst·deuli:;chlands uncl \Hirtt cmbcrgs; Palce
onlographica. vol. LXXT , 1929 . 

2 As a base for co mparison, the writer has adopted the scheme of F icµ;c ( 1929) . This diITcrs in part from t!to~C' 
advanced b:-,· ot.her authors, an d i ~ perhaps not correct in a ll d etail~. but ~hows thC" suC'Cl'S:<; ion of th e prineipa l groups 
and species of Arietil.es . 

a .\l ull cr and Fcrgu:-;on: op. cit. 
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REVIS I ON 0 F 'PEL TOCERAS' OCCIDENT ALE WHITE A YES 
FROM THE FERNIE GROUP OF UPPER RED 

DEER RIVER, ALBERTA 

l:'\TRODL.:"CTIO:'\ 

ln 1907, .J . F . Whitravest described a small Canadian a rnmonite as 
Pelloceras occidenlale. The am monite was found 1 year before on upper 
Hed D eer H.iver, in Hoc k.'' l\ [ountain Park, Alberta (See Figure 1) . \\'hi te
aves was of the opi ni on t hat it belonged to the group of Pelloceras alhlela, 
which i · a characteri stic species of l-ppcr C'allovian (earl,\' l'pper .Ju rassic) 
Lim e. P . occidenlale \\·ould, t herefore, indi cate a higher strat igraphi c 
horizon within t he F erni e group than the hither to kn own Callovia n faun as, 
such as t he Corbula 11rnnda fau na2• This was a lso assu mecl b\· \Va rren:i. 
The di scover.'' of a Pelloceras would be especially interesting because t his 
ge nus has not been found else where in Xorth Am eri ca. 

A further st ud_,, of this interesting form has shown that its first deter
minatio n as a Peltoceras is a mistake. Actua lly, it belongs to Porpoceras, 
which is a co mm on genus in the upper pa rt. of t he Lias (Lower Jurassic) . 
In the fo ll owing account a ne \Y desc ri ption oft his form will be gi \'en. 

DESC'HlPTIOX OF SP ECIES 

Porpoceras cf. subannalwn Young a nd Bi rel 

Plate VJ, figures 4a, ..Jb 

l 'cllocrra., occide11lale \\'hi lpaves; Dt'srTipt ion of a Canadian 8pPcips of Peltocera'; Otla\\':1. 
F il' Id \'at., vo l. 21, pp. 80-82 (1907). 

As noted by \YhiteaYes, t he maximum diameter of this ,,·idcl.' ' ttmbil i
cate fo rm is :30 mm., ,,·hcreas that of t he umbilicus is 21 mm., eq ual to 
two-thi rds of Lhe entire dia me te r. 

T he profil e of the whorl s is higher than in the fig ure given by \Yhit
caves. The venter i. near!.'· fi at, on ly sli gh t!.'· convex. Tlw whorls a rc 
widest at the angular junction of the ve nter a nd Lhe somewhat co nvex 
flanks. On the last whorl , usua ll,\0 two or t he straigh t ribs a rc connected 
or nea rl y connected with one a nother in a circular a ncl flatte ned tubrrcle 
at the ,iunction bet wrrn fi a nks a nd venter. From these tuberc les two or 
three ribs pass t he ventral region, t he foremost r ibs usually bei ng weak!.'' 
incmvatecl forward. On the inner whorl s, t he ri bs seem no t to be con
nected with o nr anot her in t ubercles. A sut ure line is no t visib le on this 
specim en. 

\Vhiteaves' figure gives a n incorrect pi ctm e of t he character of t he r ibs 
of this form , a nd hi s state ment that "the out line of its trans verse section , 

1 \\' hiteavcs. J. F. : D escripti on of a Canadian s1>ccie::. of Peltoccras ; Ottawa Field ~at. , vol. 21 , 1907. 
2 ). l cLearn, F . II . : Stratigraphic l''al:eontology (in : M esozoic Palreontology 0£ Blairmorc H.cgion, .\ lbcrta); 

Not . ) [ uR ., Canada, llull. 58, p. 86 ( l929). 
3 Warren, P . S.: Presen t Stn,tus of the Fernie 8halc, .-\ lberta ; .-\mer . Jour . Sci ., \·o l. XX\' ! I , p . 68 (1934). 
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a nd its sm facc orna mentation, are essentially similar , in a general wa~-, to 
those of the correspo nd ing stage of growth of P . alhlela as figured by d 'Or
bigny, under t he name A rnmoniles alhlela, on Plates 163 a nd 164 of the 
'Atlas' to t he firs t volume of t he 'Terrains .Ju rassiques'" docs not agree 
wi th the fac ts. P eltoceras alhlela has a completely different ty pe of ri bs. 

Without any doubt t his Canad ia n form belongs to the genus P orpoceras 
Bu ckma n1, whi ch in cludes "the st rongly orna mented, massive, fibul atc 
Dactyloids" . Among t he kn own species of t his grcup, Porpoceras sub
annalurn Young and Bird is a clo. el~r related fo rm , and it is possibl e t hat 
t he Canadian speci men belongs to this a ppa rently somewhat variable 
species. Fo r instance, a simil ar rib type seems to be present in Qu cnsted t's 
A rnrnoniles subannalus\ whereas :.\Ionesticr's Coeloceras ( P orpoceras ) sub
anna/urn'1 . hows a so mewhat different development, as t he ribs arc not 
co nnected with one a nother in a t ubercl e. They a re connected, however, 
in ::vionest icr 's Coelorera ( P orpoceras) sp. inclct., which is very simila r to 
t he Canadian fo rm , only larger. 

In the wri ter 's opi ni on, t he Canadia n fo rm is not a ne w species but 
may belong to P. subarmatum Young a nd Bird or some other related form. 
Th is question can probably be decid ed when more Canadian specimens 
have been coll ected . 

STRATIGRAPHIC AN D ZOOGEOGRAPHICAL RElVIARKS 

The tatcmcnt t hat t he Whi teavcs specim en from R eel D eer River 
docs not belong to P elloceras but to P orpoceras shows that the questionabl e 
part of t he Fcrnie group at t his locality is not representative of L" ppcr 
Callovian, Oxford ian, or a st ill later Cppcr Jurassic stage, as has been 
assumed hi thcrto, but is of G pper Li as, that is, upper Lower Jurassic age. 
Simil ar for ms occur in Europe in the zone of lf ildoceras b<f rons (Toa rcia n
Lias Epsilon). 

The existence of l:-ppcr Jurassic hori zo ns youn ger t han t he Call ovian 
Corbula munda fa un a in t he Canadian Fernic group was hi ther to based on 
t wo fo rm s, Cardioceras canadense \Vhi teavcs from the Fcrnic district and 
the fo rm d iscus. eel here. \ Vi t h t he revision of t his latter fo rm t he existence 
of younger Upper Ju rass ic hori zo ns in t he Fernic group is based onl y on the 
occurrence of Cardioceras canadense. 

\Vhereas the presence of the p;enus P elloceras in Canada would have 
been surprising, t he occmrencc of Porpoceras is quite t be expected , as 
deposits of upper Li assic age have a wide distribution in western Canada. 
They are hi t her to known from Yukon (Laberge series)4, from t he J asper 
area, Alberta (Ferni c gro up)5, from the Moo c Mountai n area, Alberta 
(Fernie group)6, from the Fernie di str ict, Briti sh Columbia (Fcrnic 
group )7, from the Whi tesail La ke area, British Columbia (Hazelton 

l Buckman , H. S.: Yorkshire t,\·pc Ammonites, vol. I , 1911. 
:! Qucnstedt, F . A .: Die Ammoni tcn des Rrhwi.ib ischen Jura, Pl. I [f , figs. 3, 9, 11 (1 885) . 
3 .\foncsticr, J .: Ammonitc.o;; rares ou peu connucs ct Ammonites nou vellcs du T oarcien moycn de la r6gion Sud · 

Est de l'Aveyron: Mem . Soc . (:col. de France, Nouv . Ser ., Mc m . N o. 15, Paris , Pl. Lil , fi g. 1 (1931 ). 
'Cock fi eld , II' . E .. a nd Bell , A . JI. : White horse Dis tri ct, Yukon: C eol. Sur v., Canada, ,\fem . 150, 1926. 
5 Colle t , L . W.: Sur la prt"scncc du Lias infC.ricur ct du Bajocien clans Jes couches de Fiddl e C ree k; Comptc rcndu 

des seances de la soci6t6 de ·Physique et d' H istoire naturellc de G cnCve, vo l. 48, N o. I, pp. 14- 1 (1931) . 
6 Beach, JI. H .: )l oose ) fountain a nd ) fo rle)· )l ap-areas, Alberta; Geo!. Sun ·., Canada, ) Jcm . 236 , 1943 . 
7 Warren, P. S.: Present Status of the Frrni e Sh ale, A lberta; Amer . Jour. Sci ., vol. XX VJ I , 1934. 
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group) 1, from t he Tyaughton Lake a l'ea2, British Columbia, a nd from J\[aude 
Island \ Queen C harl otte Islands, British Columbia. In t his con nect ion it 
is remarkable that at some of these places the presence of the locall y com
mon 'Daclylioceras' has been mentioned. These still uninvest igatecl form s 
belong at least to a group ve ry nearly related to Porpoceras, and it may be 
t hat the genus itself is r epresented. 

The Canad ian Lias ammonites seem in many cases to lw very nearly 
related or identical with European forms. Thi s i;11prcss io11, which ·is basecl 
on a preliminar.v investigation of t he hitherto unclescribed material in the 
coll ections of the Geological Survey of Ca nada, is also con firm ed b~, the 
here described Porpoceras cf. subannalnm. 

1 Frebo ld , Han~: Lower most .\f iddle Jurass ic in British Columbia ( thi ~ bulletin). 
2 I lcrc a single hitherto und cscr ibc<l li or poceros is found ( thi .~ bull etin ). 
:i )lcLcarn, F . ll .: Some C'nnudian Jura~:-'ic Faunw: Hoy. Soc: ., Canada . Trans ., i;;cr. 4, \·ol. 21 . 19Zi . 

75095-4 
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LOWERMOST MIDDLE JURASSIC FAUNA IN WHITES AIL 
LAKE MAP-AREA , BRITISH COLCMBIA 

IXTIWDlTTIO~ 

An investigation of some fo ·sils from the " 'hitesail Lake rnap-al'ea, 
British Col um bia (See Figure 1) , collected by S. Duffel! of t he C:cological 
Smvey of Canada in 1947, reveal ed some a mmonites representative of t he 
lowermost part of the :'l'liclcll c Jurassic, which hi t herto has been unknown 
in Canada. _,-\ ssociatccl with these a mmonites arc a few pelec~·pods, gastro
pods, and brachiopocls. 

The col lections were mad e in t he H azelton group at t hree localit ies on 
the northwest ridge of Troitf'a P eak: (1) Loe. T 112 F, at north end of 
ridge; (2) Loe. T 114 F, 1 mi le south of Loe. T 112 F ; and (3) Loe. T] 15 F, 
t mile south of Loe. T lH F . 

. \ s one of the two ammonitc species, T meloceras regleyi Du mortier, 
and some of the other fossils were found at a ll three localities t he re seems 
no doubt that the collections were made from the same i;:tia tigrap hic zone. 

DESCH I PTlOX OF SPEC1E~ 

Tmetoceras reglcyi (Thiollicre) Dum orticr 

Plate XY, figures l to-± 

A111111011ile8 l'((Jlryi (Th ioll i(•re) Dumorli(•r, D~p . Jur. I\', p. !HJ, Pl. 31, fig~. , 9 (187.+) . 

Tm eloceras ~cisswn Huek ma n (11011 Benec·kc·), l nf. Ool., pp. 273-275, l'I. 48, figs. 1- 10 ( 1892) . 

All the specimens from the \Vhite.·ail Lake area a rc poorly preserved, 
mostly as imprints from \\·hi cb rubber casts a rc made. These show clearly 
t he ty pe of ribs and thei r interrnption on t he venter. The c:: nturc lin e is 
not visible. X o spcci men shO \\'S the presence of t he constrict ions so charac
teristic of Tm cloceras scisswn Bcneckc 1, which is, appare ntl y, a closel.\· 
related speri e;::; . Buckma n (l 92)2 identified this species with T. reglcyi 
Dumortier in spite of t he fact t hat t hese constrict io ns arc lackin g in his 
En~lish specime ns. H e was of the opin ion that t he constrictions were only 
present i n large r specimens, and that t he English (and a lso t lw French) 
forms were too small for t hem to have been developed. But bot h Du
morticr (1874, p. 1HJ) 3 a nd H a ug (cf. Buckman, 1892, p. 2H) arc co nvin ced 
that it is necessary to treat T . scissum Benecke and T. regleyi Dumortier 
as separate ~pccics, a nd t he fact t hat Beneckc's fig ure of the t.vpc T. scissum 
shO\\'S the presence of t hese const ri ctio ns a lso in a stage of growth reached 
by the English, French, a nd Canadian forms justifies, in the writer 's 
opi nion , retain ing T . regleyi Durn ortier as a separate species. 

1 Benecke, I ~. \\' .: C"her Tria.::. und Jura in dC'n Slidalp2.n. C:eogn. Pal Beitr:itic>. ,·ol. I, 1~66 . 
:? Buckman . ~ - S.: .-\ .\ l onoJZ;raph of the .\ mmonites of the " I nferior Oolite Seri<:>:-; ": Palacontogr . SoC'. , 1892. 
a Dumortier , J~~tude!-i PalPontologiques ~u r d e<.; DPpC.ns Jur:L.;;'-iiqucs du Ba ...... in <lu RhonC', 1 \' . Pani c Lias 

:-::upfrieur. I q14. 
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T meloceras regleyi Dumorticr is rat her variable, especiall y as regards 
t he sha pe of the wh orl sectio n. This has already been shown by the des
cription and figures given by Bucknrnn of hi s English forms, and is illus
trated also in the Canadian form. H erc, the comparat ive!\· wcll-prcscrvecl 
i:;pcc im cn from Troitsa P eak ridge (Loe. T 114: F ) pictured in Plate XV, 
figure 2, has a nearl y circular whorl sec ti on as is the case of Buckman's 
specimen (Pl. 48, figs. 1-3). The Canadian spcrimen clearl y shows t he 
straight a nd u11cliviclcd, very prominent ribs. On the ventral side, they arc 
slightly forwarded, where a blunt, obscmc t ubercle is present. Jn the 
middle part of t he ventral area the ribs a rc interrnptcd by a furrow . 

Another speci men fo und on Troitsa P eak ridge (Loe. T 1 L.5 F) has a 
differe11t whorl sect ion (See Pl ate XY, figure lb). lt is high er than wide, 
an cl more near!~· rese mbles t he elliptical whorl sect ion of Buckman 's speci
men (Pl. 48, figs. 8-0) and Durn01tier's type of A. regleyi. 

Plate XY, figure 4b ancl +c shows the venter wi t h t he interrupted ribs 
of a small specim en from Troitsa l)cak ridge (Loe. T 11 5 F ). This speci
men is interesting because of its occmren cc in association \\'ith 'P olymor
philes' cf. senesrens Buckman (See below) in the same piece of rock . 

'P olymorphiles' cf. sencsccns Buckman 

Plate XV, figure 5 

Polymorphiles 8e11esce11s Buckman, Inf. Ool., p. 268, PL 48, figs. 13-15 (1802). 

On Troitsa P eak ridge (Loe. T 115 F ) another ammonite was found 
assoc ia tcd with a small Tmcloceras regleyi Durnor ticr in the same piece of 
rock. :\fost of this am monitc is preserved as a n imprint, from which a rnbbcr 
cast has been made. Only t he last part of the last whorl is preserved as cast. 

The t>·pc of the ribs in this specimen is ve ry si milar to that of Tmelo
ceras regley i described above, but is differe nt in t hat the ribs arc not inter
rupted on t he venter. Also, t he general shape of this a mm on ite rese mbles 
that of some varieties of T . regleyi. The whorl sect ion is ellip tical as in 
T. regleyi pictured in Plate XV, figure lb. :-\. si mil a r fo rm has bee n des
cribed b>· S. S. Buckman (1892) as Polymorphites se1u'scens from t he .J urcnsc
zo nc (Dumorti cria beds) of Haresfi cl cl , England. This species also shows 
the ribs crossing t he venter without interruption, but there a rc less ribs 
t ha n in the Canad ian form. Another, somewh at similar fo rm , A mmoniles 
goslariensis C. Schlocnbach, from the Upper Lias of Docrn te11 (Ha nover, 
Germany) is pictured a nd cl cscri bed by Den ck man n (1887) 1, but the ribs 
of this species arc more arched a nd the inner whorls seem to be com pletely 
smooth, whi ch is not true of the Ca nadian fotm. · 

Both Bud.man 's a nd Deuckmann's forms are un iq ue specimctrn . 

Hcgarcling the Canadian form, the writer is inclined to assume t he 
possibility that it is a T metoreras regleyi that fa il ed to reach t he stage of 
interruption of t he r ibs on the venter, but until more material is collected 
it will not be possible to decide whet her this assumption is correct or not. 
rntil such a revis ion is possible, this fo rm ma>· be determin ed as 'P olymor
phites' cf. senl'scens Buckman. 

l Denckm:rnn , A.: -Cber die gcognost ischen \"erh iiltnisse dcr Ump;egrnd ,·on Diirntcn niircllieh C:o~lar mit 
hC'~onclcrer Bcrlicksi chtig;ung der Fauna des oheren Lia"' ; .·\ bh. geol. Spczialkarte Prem•scn, vol. Vrlf , 1S8i. 
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Other Fossils 

In addi tio n to the ammo nites desc ribed here, so me pelcc.Ypods, gast ro
pod s, a nd brnchi opocl s ( Rhynclwnella ) occur in the \Vhi tcsail La ke co ll ec
tio ns, but none se0ms to be or pa rti cular s tnttigra phi c value. .\ mong t he 
pe lecypods <t re: Pleurornya cf. carlotlensis \Vhi tea ves, Pl!'uromya sp ., a nd 
Parall!'lodon ( Grammatodon ) sp. nov. . \ cl escri pt ion of t he:=<e form s must 
a wa it further coll ec tion s. 

STJL \TI G RAPIII C RE:\LARKS 

Tm eloceras regleyi Dumortier has been hitherto unkn own in Cann,cla . 
In England it has bee n described by B uckma n as T. scisswn, a nd has been 
fo un d in t he lower pa rt or the zone of Ifarpoceras opalinwn= lower Bajocia n ' 
(lowerm ost :\1Iiddl e .Ju rass ic), whereas Du morti er has repor ted t hi s fo rm 
from t he Toarcian (uppermost Lower .Ju rass ic or Lias) of t he Rhon e basi n. 
As Du morti er 's Toa rcian a lso em braces t he zone of ff . opalinwn it is 
probable t hat T . regleyi belongs to t he same zone in both t hese regions. 
Th e nearlv related T rneloceras scis.mrn Benecke was round in t he zo ne with 
Tl . m urchisonae at Carda La ke, Italy. Thi s is a little you nger zo ne t ha n 
t hat wi t h If . opalinurn. 

The presence of t his Bajocian horizon in Ca nadn, has hith erto not bee n 
k nown . Jt s st ratigraphic posit ion is lower t han t hat of t he well-kn own 
and widespread Lower Ya kou n fauna ( Stevhanoceras and Chondroceras) of 
Bri tish Colum bin, a nd its equi valents in the F erni e group of Alberta, which , 
acco rding to :\IcLca rn , is Bajocia n. Tt is a lso lower than the So nn inian 
fa una \ wh ich is locall y found in t he Fernie group of Alberta (Lake M inn e
wanka), wh ereas it is higher t lm n the faunas with Jiarpoceras, Fanninoceras, 
a nd D actylioceras (fou nd at variou s places in Bri tish Colu mbia and Al be rt a ), 
which , as stated by :\'IcLearn (1932 1

, 19495), belong to t he Toarcian 6• 

_\ s both t hese Bajocian a nd Toa rcia n fa unas are known from variou s 
regions in weste rn , a nd in pa r t northern, Canada, it is as ton ishing t hat t he 
hori zon wi th Trneloceras has not bee n found before. P erha ps t hi s lower 
part or the Middle .Jurass ic is only deposited locally within the .Ju rassic 
region of Canada, a nd perhaps the a mmoni tc-bearing beds of t he Whitcsa il 
Lake area a rc replaced by a nother fac ics in ot her parts of western Ca llad a. 

1 ;\ s; l hcre nrC' po~8 ib il iti e:-: for misunden:nanding of th e term " Bajoc·inn" th e writer wishes to po in t out that 
he is using it in tli c sense of the original defin it ion given hy d 'Orbign,\· (cf . also S. \ \ '. ~ l u l ler , 1941 ), according to 
which tho 13ajocian an d . therefore. also th e Mi dd le Ju rass ic, hcg;ins at the bottom with the zone of L eioceras opafi
num, wherC'a"' it~ upper boundar.v lies abo\·c th e zone of P arki11s011ia parki11so11i. T his definition is among other~ 
also used b)· R . \\". l mla_,. (1948)'. 

Other author . .., arc using another su bdiv is ion, groupin ~ the lower 8 ajocian and the uppC'rrn ost T oareian as a 
separate sta$!C under the nam e " A llienian", the UJ>J>Cr part of which is placed in th e .\ f idd le Jurassic, whereas it:
lower part form :;; the top of th e Lias . 

2 Imlay, H . \\'. :Characteristi c l\farine Jura."is ic Fossi l ~ from the W~tcrn Interior of the United :--:tatef': l" .S. 
Gco l. Sun· ., Prof. Pap . 214- 13 , 1948. 

3 ~lcLearn , F . I I. : Some Canadian Jurassic Faunas; Trans. Hoy. Soc., C'anu da, 3rd ser ., YO I. xxr. ~ec. l\', 
1927. 

4 ) fcL ca rn, I" . H.: Con tributions to t he Strat i ~raphy and Palmontolog.'· of l-ikidegate [nlet, Queen Charlott e 
I.lands, H.C. : T r;U1'. lloy. Soc .. Canada, 3rd scr ., vol. XXV [, sec. l V, 1932 . 

5 M c L earn , F . H .: Jurass ic Form ations of Maude fslan d and Al liford Bay, Ski dcgate "In let , Queen Charlotte 
Is lands, British Colum bia: C:co l. ~urv .. Canada, Bul l. N o. 12, 1949. 

6 T o thiR horizon may also belong Pleydellia sp. indct., mentioned h.'· Collet ( 193 1 >' a-5 occurr ing in the Fcrnic 
group at Fiddle C' reek and determined by him a<; Bajocien infCri cu r= Upper T oarcian according to th e d (' finiti on 
U!;:;cd here (cf . foot note I aboYe). T o th e upper T oarcian ahm belongs P or poceras cf. su!wrmatum Y oung and Bird 
from up 1>er Hed D eer Hiver (C'f . li ans Frcho ld , 1 950)~ . formerly descri bed as Peltocera.~ occidentale \\'h itea,·e:-. 

i C'ollc t , Leon \\ .. : 8u r la prt."sence du Lias s upCricur et du Bajocicn dans Jes couchc:; de Fe rni c de Fiddl e Creek ; 
C'o mpte rendu des St."anccs de la Soc. de Ph ,\·sique et d 'H is t. Natur. de (:cnCve. ,·ol. 4q. 193 1. 

8 Frehold , Jl ans: H cvision of .. Peltoceras" occidefl ta le \\' hi tean~s from the Fc rn ic Croup of l "pp :?r H ed D eer 
Riv<'r . Alberta (this bulletin). 
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On l\Ia ud e I sla nd , Qu een Charlot te 1sla ncls, Briti sh Columbia, l\Ic
Learn (19-1:9) notes t hat fin e agglom erate a nd a rgilli t e, 600 to 800 feet 
t hi ck, wi th rare belemnoid s, li e betwee n the a mm onite-bcaring beds or t he 
Toarcia n a nd Bajocian. Stra t igraphi call y, thi s agglomerate a nd a rgilli te 
section occ tirs \\·here, a mo:1g ot hers, the hori zon with T melo('eras would also 
be expected . 
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P L.\ TF. I 

(. \ ll figures natural "ize) 

Types in eolledions of the C:eologiral Sun·ey of Canada 

Figure I. Psiloccras ranadrnsr· sp. THl\". la and l h, inner whorl;;; 11., lei, and le, oulN whorl of the 
same spc<'irncn: le and l ei show the asymmetr.\· of the suture li ne. Fro1n Tyauµ;hton 
Creek,; 1nile :d>o,·e 8pruc·e L:tke Creek. T .vaughton Lake 111ap-:uea, Br it ish Colu111bia. 
°Cpper liellanl':i:tn. P,i/ocrTa., beds. Paral_,·pe , G.~.C. :\o. I 120(L\ . (Page 3.) 

Fiµ:urc 2. Psilocfra . .,. canrtdf·n.•w sp. no\·. 2a, .\·oung spe<·imcn with straiµ;h t primary ribs; 2h shows 
the sec·ond:LT·y ribs on t he ,·enter. F rn1n ril':hl bank 8pru1·e Lake Creek. l ,000 ,·an!" 
fro111 the 111outh, T,·aughton Lake map-area. British Columbia. L'pper U ettangian, 
l'siloc1T11• bc1lti. Parntype , C:.~.C . l\o. I 120GB. (Page 3.) 

Fiµ;ur(' 2. Psiloc,Tas ca1wdtnsc sp. nov. :)~t. htC'ra l Yicw; :3h, YCntral region . From same locality 
and 8tratig:raphi<:' po:-;ition as the spcc·i mcn il lustrated in F iµ;urc 2. Para.type, G.:--;.c. 
::\o. I 1206C. ( Page :L) 

Fiµ;urc .J. Ps ilotfTas canrul<nsr' !-ip. no,·. -ta and -:lb show the ribs lwµ:inning to cli~:1ppear on th(' outer 
p:trt of thC' whorl::; and 011 tlw ,·enter. F rorn samC' ]o('ality and stratigraphir position n" 
theepcC'illlenilluslr:ttcd in Figun' I. lloloiype, C .8.C. ::\o. 1120G. (Pal':c:3.) 

Fiµ:urC' ;), J.ls. ilor<'r<IS. canrultll-"t sp. nov. ;)a and .')h, in this stag(' of ,growth the primar.\· ribs on thC' 
flank :tncl the Yer,· faint ser·ondar,· ribs on the ,·enter arc still well ciC\'C ioped; :ie shcrn·,; 
c•ro::;::;-sc<·tion of th e sanw ~JW<'im0n . From S~lmC' Jocalit.\· and :-;tratiµ:rnphir po~ition :lH 
the epcc·i111en i!J u,tr:tkd in FigurP I . Paratypc'. (:.S.C. ~o. 1120GD. ( P:tge :i.) 

Fiµ::un· IL F'.-.; ilortras. ra1ud<n.w' sp. no\·. ·Younger spC'('imen with well-developed primary rib~. 
Frn111 l'ic,·:ttion (i,:lliO feel on L·<Ht Creek, Ty:tul':hlon L:tke map-area , 1\ritiRh C'olu1nbia. 
l'ppl'r Hcil:\l\gian, P.xi/01·1T11s beds. Parnlype, C:.~.C. ::\o. I 120UK (Page :l. ) 
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PL.\TE lI 

(All figures natural size ) 

Type in eollel'lions of the C:eologi<':d :Survey of Canada 

Figure I. P silol'tT!l 8 rnnadrnsc sp. no,· . la and l b show the disappcaranre of t,he ribs on the oulcr 
part of the flank s; le shows the broad E i::l, whic-h oc('upics ncarl.v the whole , ·entra l 
reg ion. From an ele,·at ion of 6.360 feel on Last C reek, T .vaughton Lake map-area, 
Britis h Colum bia. C:pper ll ettangian , P .;iloc(/'US beds. P aratype, G.8 .C. N o. I 1206F. 
(Page 3. ) 



25 

le 



26 

PL.\TE lll 

(. \II fi gures natu ral s ize) 

T y pes in eolledions of lhe Geologi ('a l Ru1Tey of Canada 

Figu re 1. P . .:;i[ocrras ra1wclrn.-.;c sp . nov·. (ruhhcrcast). Ln. r~c Rpce im 0n. Fro1n Tyaughtnn C'rt'ck, 
; m ile :t!Jo,·e Rpru r·e L :d<e Creek , T.v:wghlon L:cke map-are:t, Hrilish Colu111bia . Upper 
llett:tngian , f '.ilocaas beds. Par.tt.\· pe, G.R.C'. l\o. ll206G. ( Page :J.) 

Fjg;urc 2 . . l riditcs sp. indct. 2a :-; ilo\,.S th e poorly preserved frag: rn cnt in assof' ia.tion ,,·ith P .-;i/ocrra,q 
ranacltn.-:c ::;p , no\·.; 2b sho "·~ thC' YC'ntral rC'g: ion of the sam e spcr·irnen. Fron1 r ight hank 
Rpru1·p Lake Cree k , J .000 yard s from mouth. T~·:wgh ton La ke map-area, llrit iHh Co lum 
bia. [pper ll ettang ian. P .<i/or1•1·as beds. (P agt' .\. ) 

Figure 3. 8ch/olhtimia sp. indel. :la s l"'"·s the ('harnC' ter of the ri bs, :J b the ,·entrnl reg ion of the 
srr n1 C' spc<·imcn. F ro n1 sn.mc local it.'· :ind stratig: rap hie position as .Fi~urc 2. ( Page .5 .) 
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PLATE IY 

(All figures natural size) 

Types in collections of the Geological SurYey of Canada 

Figure!. .Sch/otheimia (Scamnoccras) cf. aculicoNla S. S . Buckman . la , bteral view; lb , , -enter; 
Jc, c ross-section. From clc,·ation of 6,425 feet on Lasl Creek. T,·aught on Lake map
a rea , British Columbia. Upper H cttangian, .Schlolhrimici bed s . ( Page G. ) 

Figure 2 . .Schlolhrimia(.') sp. indct. 2a, lateral ,-iew; 2b, lhc almost smooth ,-enlci-; 2c, croEs
section. From elevation of 6,160 feel on Last Creek. T,·aughton Lake map-area, 
British Columbia. Upper I lcl langian, .Schlolhci mi<i beds(?) . (Page 7. ) 

Figures 3, 4. Schlolhcim ia(.') sp. ind et . 3a :tnd 4a, lateral , -iews; 3b and 4b , tlw almost s mooth 
Yentral region. From e levation of 6,220 feel on Last Creek , Tyaughton L'.Lke map
area , British Columbia. Upper ll cttangian , !:!ch/olhci m ilL beds('! ) . (Page 7. ) 



29 
P L .\TE IV 

lb la le 

2b 2c 

4b 3b 

4a 



30 

PLATE y 

(All figures natural size) 

Types in co llect ions of the Geological Survey of Ca1mda 

Figures 1 to 4. i ·crmiccras scylla Re;-·ncs . I, 2, 3, 4:1 , lateral views; 4b and 4C' •how the " ·eak keel. 
One-half mile cast of Gate Creek and jus t I mil e south of Spruc·e Lake, T yaughlon 
Lake nwp-area. Lower Sinemurian , .:l ri<lil<.s bed s. (Page 7. ) 

Figu1 C' 5, G. 1 ·amiccr.1.s scylla H eyncs. 5a, Ga, lateral ,·iews of fragments; .;b and 61> show the 
keel; no furrows prcscnl. ~fame loc·alily as figures 1 lo 4. L ower ~incrnurian, 
.rlrillitc., bed s. (Page 7. ) 

Fiµ;urc 7. r crmiccras Scylla R cyn('s. 7a , frag:menl of a. larger specimen; 7b shows part of a f"ros~
SeC' tion of 7a; no furrows on the Yenter. ;)ame Jo('alily :is rigurcs 1 to .f. Low0r 
Sincrnurian, A rilliles bed s. (Page 7. ) 
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PuTE YI 

(, \ II fi gures natural s ize) 

T y pes in col lections of the Geo logical 8urvcy of Canada 

Figures J , 2. V crm iceras scyl/a H e_,· n/>s. J. rubbcrcast of a larger spec imen, lateral ,-ie ""; 2, frag
ment of a larger specimen. One-ha lf mi le cas t of Gate Creek a nd just O\'C r L mile 
soulh of 8prucc Lake, Tyaug h to n Lake map-a rea. Lo\\"cr 8incmurian , ,1rielilc-< beds. 
(Page 7. ) 

Figure 3. Coroniccras cf. bis11lcal11111 Brug ., la teral vie"· of a frng 1ncn t fro m 2: miles eas t and about 
i mile north of norlh\\"cst eo rncr of Tya ug hton L a ke rnap-arcct. L O\\"e1· tiincmurian , 
A rieliles bed s. (P age 9. ) 

Figure 4. P orpoccras d. sul;armalum Young and Hird. T _,·pc of P!'// ocera.< occid1 nlale \\"hi t!'a,·es. 
4a , hternl vie""; 4 1i, , ·cntrn l , · icll". Red Deer Ri,·e r (:\ lbcrt:t ), in l~ocky ~ l o unta i n 
Park. lipper Lias . (P age 15. ) 
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Pun; \ ' lI 

(c \ 11 figures 11:1(ural size) 

Type in colledions or the Geologic::tl Ru1Tey or Canada 

Fip;ure J. 1·umiccTa-< lali.<11/calum Quen tedt. Same speeimen as in Plate \'III. la, lateral view, 
with the brO<ld E~ divided by a deep inC'ision ; 1 b, \·cntra.I view; la. shows the asyrn-
111 etr:< of the suture line. Last C1·eek, elevation .5.900 feet, T.vaup; h ton Lake map-area. 
Lowl"r Rincrnurian, . \ rictilf,.... l>C'< ls. ( Page 8.) 
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PL.\TE \"Ill 

(All figures natural size) 

Type in co iled ions of lhe C:eologir'll St11·,·cy of Canada 

Figure l. l 'amicer11s lat isu /ca /um Qucnstedt. Th e same specinirn as figured in Plate VII. Figures 
la a nd I h show the as_,· n11n etr~' of the suture line, with E 1.v ing partly on the flank ; no 
incision of ES on t h is flank . (Page 8.) 
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PL.\TE l X 

(One-half natural size) 

Type in co llections of the Geolog ic-al Surn'.r of Canada 

Fi~urc I . C'oronic< r<p; /Ji8u[catum Brup;uil•rc. Lateral Yiew of a la.rge spc<"i 1n en (t he same spcc irn en 
as in Plates :X . X J ). Last Creek trihul,,ry, elevation 6,680 fee t , Tyaughton Lake n1:1p
area. Lower Sine rnurian , A ri£1ilc• beds. (Page 9.) 
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PLATE x 
(Naturn l size) 

T:--pc in C"o ll ections or the Geologi<·al Sun-ey or Canada 

Figure J _ Coronicaas bis11/c11/11111 llruguii-re. Th e sa me spe<·i 1n en as in Plate I X , figure I , but 
ll'ithout t he last ll'horl. Latera l ,-ie"- ll'ith par ts or the suture line. (Page !L) 
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P1srn XI 

(All figures natu ral size) 

Type in co llections of the Geologica l Su1Tey of Canada 

Figu1·e 1. Coroniccras bisulcatum Brugui(•rc. The same spec imen as in Plate IX , figur0 I . and 
Plate X, fi gure l (without the last whorl); la, ventral region: lb , cross-section. (Page 0. ) 
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PL\TE .'\II 

(?\atural size) 

Type in l'Oi le«tione of the C:eologiC'al :-;urn~y of Canada 

Fi~ll!"C 1. Coromn ra ..... bi:su/calum Brugu i('re. L ateral v iew of a sn1aller :--pecinu•n. Last CreC'k 
tributary, elevat ion 6,680 feet, T yaughton Lake rnap-area. Lower S ine 111u rian, Aril'lit es 
heels. ( Page 9. ) 
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PL.\TE X III 

(.\ II figures natural siz<>) 

T ypes in eolled ions of ll1<' Geo log ical Sun·<'.r of Canad:t 

Figure 1. Coronietra-' l1is11/ca/11m Brugu i/>re . L ·tleral v iew of a fragment. L·1st Creek tributary, 
clen1t ion 6,680 feet, T yaug li ton L cike map-area. Lower ::linemuri:tn, Ariclilc8 beds. 
( Page9.) 

Figure 2 . . hluoc<ras d 8/el/11r1 ::lowcrhy. 2a, htleral view; 2b, ventral region . Two mileo :tho,·c 
Spruce Lake Creek, Tyaughton Lakf' lllap-area. ::lincmurian. (Page 11. ) 
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P1..\'rn X I\. 

(. \ II figu1 ·cs natural s ize) 

T ypes in collettions of t he Geo log ica l Sun·cy of Canada 

Figur<' I. Aoassicera.s <' f. ,(jcipion·awu n d 'Orhign_\' . la. lateral view; l b, ,-entra l region: l r . CTO:O:~
scction. Last Creek tributar.'·· elevation G,680 feet , T yaughton La ke rna1l-area. Lower 
Sinemurian. A rirl il1s heel s . (Page 10. ) 
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Figtu-e I. 

Figure 2. 
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(- \II fi gures, exC'epl .Jb, natural size) 

T_,·pes in collections of th e Geologic-al Run·ey of Canada 

'l'mcluccras nu/1·yi Dumorticr. Figure la, rubberPast of the inner whorls; lb, ('J'OSS
SeC' Lion of the last whod. L ocality T 11.i F , northwest ridge of T roitsa Peak , } mile 
south of Loe. T 114 F , \\'hit esai l Lake area. LO\rnrmosl ~liddl e Jura~siC' (Lower 13ajo
<'ian), (Page 18. ) 

Tnul oceras rcglryi Durno rticr. Figure 2a. irn prin t of the inner whcHI~ and fra~rncnt of 
the Ja,t presen·ed whorl; 2c. rubhel'(·ast of the imprint of t he inner \\'horh; 2b, part of the 
ventral region. Lo<'. T 114 F. northwest ridl-(e of Troitsa Peak, I mil e south of Loe. T 
112 F , \\'hi tC'sail Lake are:c . Lowermost ~ l icldle .Jurassic (LO\\'<'r B01jopian). ( Page 18. ) 

F igur<' 3. 'l 'meloccra., rcu/cyi D umorli<'r. Ruhher<'asl of an imprint. Ramc locality and strati 
grnph i<' posit ion as Fig ur·e 2. (P age 18.) 

Figure .J. 'l' m eloccms rcu/cyi D umort icr. Figures .Ja, -lb , rnbhercast of a Hmall SJl<'C'i men found in 
the same piece of rock as "Po/ymorphites" d. scncsccns Buck rrntn (cf. fig . 5b).. Figure 
-Iii= fi gure 4c (enlarged) lo s ho\\' the in tc rrnplion of t he ribs on the ,-enter . :-i:trn0 locality 
and strntil-( r·aphic- po;;ition as Figure I. (Page 18.) 

Figure.). "Po/ymm·ph ile«" c-f. sent8CO!s Bu <' kman. F igur<' .fa, latera l view. OnJ_,. a part of the 
outer whorl pres('n·ed as c·ast, the inner " ·horb ( See Figure 5b ) as imprint. Figure.)]), 
nrbberrast of th e inner whorls of t he s:c rrt <' speC' im cn (together with t he small 'I'm. reulc1Ji 
Durn orli<'r', cf. Figure 4a ) . Figure 5c. \'Cnler of an inner \\'horl ( rubbe r ·r·t~t). Figure .5d , 
Yenler of the Ja,t whor l, ho th of the s:un e "PeC' irn en. In both .'ie and .id t he ribs are 
c·rossi ng the \'enter without int er ruption. S,une Joc·a[ity and stratigraphic position a" 
Figure I. (Page 19. ) 
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PLATE XVI 

. \ . Yicw looking wC'stNly from nea r the head of Bon Creek across an area of cxposPd )rC'sozoic 
edimenlary fo rmat ions to p;rnnitic peak. of the Coast ~fou ntains in the distance. 

B. \ "iew sout herly lo outhwcsterly from lhe T ay lor Creek-Bon CrC'ek divide across area of mainly 
Ju rassic and Triassic sedimentary roeks to high , rugged, granitic peaks of t he Coast moun
tai n . 
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J'1 .. 1TE . " \']] 

A . Yie w nort herl y frn m Leckie Creek-G un C reek Ji,· id e across an area of nrninl v late Mesozoic 
volcanie a nd sedimentary roe ks lo i::lh e ha ~fou ntain, wh ich ha an elevat ion (if 8,7·1:l feet. 

B. Y iew n or th wester!~· up t he valley of Gun C reek fro m about 2 m i l e~ below t he mouth of Elcl o
raclo Creek. The hills 011 eit her sid e an: underlain mainly I»· .\l esozo it· sedirnent;ir_1· fonna
tionH. 
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PLATE XVIII 

. \ . Yiew northerly from near summit of S heba \lountain across T yaughton C reek \'a lley lo slopes 
und erlain by ,\Jcsozoic sedimentary formations eapped by flat-lying T ertiary lavas. 

B. Yiew northerly across Tyaughton Creek \'alley from pass at head of northwe0 t fork of E ld orado 
Creek. Both near and distant s lopes underlain mainly by early Mesozoic sedimentary 
formations, capped on some of the hil(her peaks by T ertiary l:was. 
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