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h iviIDDL£:. TRESSIC (Anis.inn ) FAUNX Ill)' 
ii 'J,F\'! t\. y ' s I K.\,:rnI CHEF I "'"HD 1.I'ETSA VALLEYS ' 

~'l"ORTE:t;,:1:ST.3;RlT BnI':: ISE COLUivi.i:lIA 

· '-.. . , . •; .. . ··1 .·:r: ' . 

· Ii~Tl\ODUCTION 

Durin~ th'< ·; "f iel d s ci'o.son of 1944 tho Yr:fi'tor ma.do o, do t c,il.:1d study of 
tho Triassic in H~lf'7ny, SikD,mH · Chiof , and 11'\'tstL Valkys in northnD.s t0n 1 
Bri f:ish Columoia. 'I'he ~roato r po.rt of ~ho s nnson vro..s s uont i n coll ,: ctin.g 
a Mid:Jl n '3::ti i•;s316 .f'E\una ·: o:qui'll.dlont ! inYv,.~ .,;- 1 1 to thr A.nisiLi.n f lmnas of :Suro)Jo 
o.nd Asi o. ~ : :· Th'C: stro..t iiirfrohic '. vos itior('O'f'.' this fo..una vrith r .· spect to that 
of t h ·, rUdoJ:.d ':'"rfr1.s s ic ·11T~thO't ·~ tit<: s :f':.:iuna '·'as 1:.~ls o inv .1 s ti .<e;ated . • • .---l. - ---- I • • • 

· .·· s ffici c nt -<.1sfli·sfa.ncc i n th: .fi c~ l d v1as e i von by K.C. McT~.?,li.rt,Yrho . 
ran th,~ tt-~lcmc;t ; · r ·stirv ci;ys; tht~-t :.'f'eJrmod thc: bns is for thn a~cciinµanyiti~ ulans 
and struct·h r e-s octibns (Soci Fi:-gurie l). Acknowl od~smont is m8~de · to the _ 
,ge oloo:ists of ' oU ··o:N6lorut:f-()n· doh1po.nios' for coll ., cti ons of th~s f · ~uno. ioo.do 
in th<.1 Muskwa draina-~o basL1 a!1d oth· r 'OLLrts of th•) district • . ·Pr ofess or P .s. 
Warr en of th::· Univ orsit ·; of Al bi:; rta loo.~·;d n smo.11 coll <: ction. Dr. Jolm B. 
Roo sido of the: Uni t ,~d. -stat •~ Ef-' Goo~·o-.~i-icnl Surv··Y kindly furni~hed plast ~r casts 
of some t yl'Jo S'O()C imons in th "' Uni tnd S ta t ns National i.1useum-t, , ::or< F .l~ . 
Johns ton kindl y identif i od s n.:; cimc,ns of Lone:o bo.rdi t os from Novo.do. in tho 
Wo.shino:t on colL:c ti ons . ., _ :. ; ·"- ::-:---

'Th~~ 'fi.r :s t oai'ti oh", i:'1 1 ) 40, i nCl uded- a· mihll'6~ri:1pn'..id ·~a:i'.~ - ~ (;port~ n 
mime o.gr c.nh <:d ~ Apt(t ndi:X I' 'Joy ::-B, .D •' KindL; I '().' ·:;r in t •1d . Ap rxma'ii)I' . on Wo'i! Middle 
Triuss ic Spe ci s fr.om lforth oas torn .a:r:\.ti·sh· C6lumbio., by F' .H. !vicLcarn, do.t od 
Febrm.r y 1946, and Fl c1t os I ·to Il:I nnd Fi&;\l,rr l. ln Sppt om'Qor 1940, o. 

. " 1Jri n tC'd 1 s u1Jul emont tc Apuondix II, Ad:cH ti onal Nr ,,, lvliddlo ·l}:'rio.s s fo Species 
from lfortho~~t.orn ilritish Col u:nbin ', by F.H. h; ct oci.f·n•, 'iili:.s :i. ssu::d , t o!;othe r 
with Pl c.t e s IV to VII, o.nd. c.1 co w forwnrded t o all vrho had r ,c coi vod tho 
F :~ brue.ry 1946 edition . A.l so , th :> Soptomb or supnl cmont 'T'D.S thor0aftor included 
i n o.~l 6oni 0 s of Po.pe r 45-1 is sued . 

I .. 

In this s e cond edi ti on th': str ~ .ti -(ra ·0hy and fo.u n 1ul lis'ts · o.ro ·r ovis cd ; 
the section on pala(' ontoio;y i s extended; the ·mO. ·)s o.I'.ld diCJA;rams of F~e;ur c I 
a r e r evised; and Plo.tos V~II to XiI a.re added. Th:; !1.ppcndix II and Suppl ement 
to .Apoondix II of th,.; first cdi tion a~·o omi ttod ; o.s pri nt ed po. -.;ors tho3r hnvc 
sorvod thoir purpose to es tablish the s-occks doscrib <~d ir+ thorn ; mor oover 
all tho infor m;:i.t i on they containr;d i s noY' included in tho ·body of th._ s c c ·.md 
od i tion UJJ.d er th:• h<v:i.dinl~ ·IPnlncontol oc:y t. A no# supplom1:11 t (in 1JI'in t) i s 
add.El d to this" soc011d cd ition "\fr i ~h thc: title , 'N011'i'Middl c Triassic .Ammonoids 
from lfortheastern British Columbia•; this VTill os tabli°sh t ho nevr spocios 
des cribc:d in th0 second edition. 

PREV rous WORK 

1 
C . Q . Engo (1941) discovered t h i s fauna ·on ,-,h;J, t is horo called 

----- ------· ~- . -
1. Dr. t. i' q, or mimes ancl do.t s , 1r1 i t h i n par entheses r efer to dat es 

·o:t · ·oublico.t i ons '.. .. ncl £J.uthor s , L'.11d: ~vmc : , r i ::l thr· list of r of c, r ,mces ut the 
end of the· r crnort. 

·------------------------- ~- -·---------------

Hage i1foun t a i n i n Siknn:1 i Chi e f Vo.ll ny' , v1h0J r u h o coll 1; cfod tho folloV' i ng : 
Dannbi t os? s•::> ., Pa r a-oopnno c ,ff C•S? sp ., and Crigonodus? sp. From Mount 
Withrow he r eported Pt:ychitos s :·J . a.nd Do.onella s ·o ~ lDO fo ot bolo\'I beds 
carry i ng ~'Jo. th.or s ti t us • · 
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M.Y. Williams (1944) discovered t his fauna in Tetsa V~ll oy on the 
Alaska Highway, near Milo 378. Trier:e he c.oll f) Ctod s9 •~ cic s of •~notoccras 1 , 

.'Parapo-oanocoras 1 , MonoDhyllitos, . Trie:onodus, anQ. Daonelln. 

In the samo year E .D. Kindle (1S44) found this fauna on Liard River~ 
His 1944 report, and also Apuendix I of this report, should b0 c onsult0d 
for informEJ.t i on on s tro.ti !?;raphy, s t ructur o , and dis tritution, 

STRATIGRAPHY 

Th€l . s~ro.tig;raphy of th0 T:riassicof n orthoastern .British Columbia 
has b~0n , ~ j c6ritly d es cribed (~cLoarn, i946). 

The Midd'J,<1. Triassic (Ani~io.n) Bcyrichi t oa-Gymnotocorus fD.uno. occurs 
in the' UJ?por uart of the Toad formn.tion, the L-0wor. Trias s ic Wasatchi tes 
fauna bdn~ in th.o lowGr po.rt. The Toad. is ov (1rlain ·bJr the 'Flagstones 1 

in thu Halfway n.nd Sika nni Chi ·f Valleys, by tho Lio.rd formo.tion in the 
wo·s t~: rn on.rts .~f Tots a o.nd Liard Vo.Boys, and by dc~rl< shnlos of J urassic 
or oo.rly Cr t- tac 06ti.s a.~o in thC"\ mJ.s t drn part of Liu.rd Volley; in the 
oastnrn pa.rt of ~ctsa Vall o~' , a smo.11 thickness of bods o.t the tou of the 
Trias si c rn,~y b~ a lust ~ omnant of tho Liard formD.tion, rouros ontin~ basal 
1 ia.rd bed.s. 

The To£ia. formation consists .principally of dark , calcaroous sil tstones 
and dark l imcs to.nos • . . 

Ho.lfway Vall ey · 

T:Pc Mi.ddle . Trio.ssi.c fo.up1;i , he r eafter r oforrod to p.s tho - Boyrichi tea-
r Gyrrino'toccras f o.una, ap~oo.r9 t'o bG present, · al though' very poorl;)' prc s ,' rvod , 

' - : iri :Hnlfwo.y . Vr..llcy ~ . Tho succes s lon', in no. t'ur'o.1 ordo:r of. :beds I exuosod on 
' ;v;ount· Wrie;ht on tho north side of the; valloy .about 35 to 40 mil e s wost of 

the Altisko. Highway (S eo · Fi:i;uro IB.) and i'n D. . doop gully on the axis of a 
fl~~~topped ~nticline , is as follows: · · 

'Gr oy beds 1 ; . 

Ap .)roximat e 
thickness 

Fuo t 

Mass ive , fi ne , calca r e ous. s andstone , . limest one ------- 300 -
1Dark sil~sibno s' 

Do.r"..i:: , shb.l y ~ ilt~+oric , limcstorio o.n::l. shQ.le with 
[1l.1J.1o~·s ti t os ------ ·-- -· - -------- -·--- ------------- --- -- 300 

1Fl ne:stones 1 

i11:ns~iv o , "!r0.y .1 , calco.r oous , fine sandstone and 
.l 1m0 st one ,.---:-----,..-:------,-----------------------:---:-.--.., 180 

Flaggy, calcaroous siltsto'1o al).d fine so.ndstqno --~:---- 200 
Toad formnt i on 

Do.rk, sho.ly, calcareous siltstone with 3oyrichitos 
or 'J.ymYlotocero.s ? - - - ------------------·---------- - - -- 200 

'.:he li tholoJ<ic0.l succoss~on i s mueh like tk.t on Ha.ere o.nd ivlcTo.gp;art 
Cr ot.~ks , drninin-,. th-: w.::: st .c' rn s loues of 'HO..~~: Mou:itain i n Sik[,n11i Ch i c':i"' VaJ.l.oy , 
1~1hich will b n dos cribod lat·- r. Tho poor spc cime!'ls of' ~oyrichito s or . ' 
'.}_yn··rntocc ras in t ho dar k , shal y ' co.lcnr oous silts tone s occur in the . same kinr~. 
of s trll.to. and nffoarcntly c. t th2 s01t10 s tr ci.t i rcraphic l cVel as the Bey!ichi tes
Gymnoto.c-: r r-.s f a una in S :lkann i Chbf Valley , and probn:t:ll;)i r oprus t. nt this fauna . 

Siknnni Chi of Vall oy 

' 
Fo.rthf' r north; the Middl o TriLJ.ssic beds are Woll OX"?os od: on the south 

side of S ikanni · chi~ f V'o.J:ll;y n.nd on Ha~e o.'1.d McTD.g.e;'..Lrt Cr c',~ks. 
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Tho soct i o}l. oxucis Dd ori ¥Ls.7c: o.11d ivlcTn?; ~nrt Cr eeks ·· (~2-_Figur e. IA) , i n 
oc:.s t wn.r cHy r iopi"c;.: b.·c.'Ls , i s · from tlL to J t o bo t tom as fo ll o.ws: 

1 Gr ny · b,.,cfa ' 
Thick-bt:dd cd , ;i;r ojr , mi,ss i v ., , f in.:: , cnl car ~· ous 

· snndstono and some limos t o'10 
Gr 6y , thick- bedrlod , mass i ve , fi n <-' , cnl car oous 

Ap '.Jrox ima te 
t h i ckne s s 

Fee t 

sands t one wi th !ifa tJ:io r stit ~:; s at t op----·- --- ---- - ---- 5n· 
Co~ccal od - -- ----- -------------~- - --- -- - - ------- - -- - - -- - - 20 

· ' Dark s il t s tonos 1 

DD.r k ; fr'io.b l o , s :h.£i.i y · s ilt s tone ~r i th Na thor s ti tos ____ _:_ ~O 
Dark ,_. calco.r L·ous sil t stone vr ith No. tl~or s t it o s ? - ------ 45 

·Conceal ed · -=--- - - ·- -- -- - - - - --- ~ -- -,..._....:,... ____ - - -- - .,--.,- :-- -- -:---- - ~ - ---.:..:.:. · 30 
1Flagstonos 1 . 

Thi n- bod:lcd , fL 1gcry 'lrn1 m.:1ss i vo s ilt s -cone -- ·----------- 235 
Toad f or m.9. ti on 

Dark , somc;nhat sh::i.l y , cnl car .r;;oi.is s iltstone , wi th 
s om11 hc>.r dor, mor e mass i vo l 8.yc r s of cal co.r oous 
s i itst on_o _v.iith ,pjzrich itcs- 'i-ymnbto cerns fo.1.ino.- - -- ~ -.,... -150 T 

.The dr,f k , s }1cil y , cr•.lco.r oous sil t s t ones of t ho Toad fo r maq on o.r o expos e d 
on Hne; ,·· and 1c'Tr1<;ear t Cn :Qks • The b : snl p6.r t ou t c roppbe; on ivi cT D.~-"Tart Or c.: 8k 
wns n ot m.:· y.sur c•d. . · Tho l o'.'lf"S t bods 6.r o expos d f ar u p t h <) creek ; . o.nd ·hi si;b.e :r 
and hLo;h<;r beds D.ODO'u· downs t r onm- tov7ar ds th,~ j unction of thi q crool: '!11 i th · 
Hage Cr 8()k . Tlk ov c· r l yins 150 f .·o t of mom:;1.ir l;d bods a r c exnos cd Qn Ho.go 
C r~ok fr om L ocal ity I ri~tr2 u 1 to a l i t • l e beyond Lo c ·~i ty II. Tho s~. d o.rk , 
s ha l y sli t s ton1:~ s on Ha-<;c l}.nd :vi c T- .?;~ n.rt Cr i)· l~s ca rry t h1.·· Bcyrichi_ t os ~ 
QJ::mp.otoc<:> rn~ fn.unn . Tin- , l ov11• s t bf'ds, f'l. r · u p McTa~go.rt Cr: c·ol{ ; co.rry poor 
spoc i moris of '"l'.lc.t m1p1;,1.r to :.i0 '1:v;~'}_Qt. oc 1'' ras . S omewh n.t highl1 r b od s o. · l ittl o 
f a rthe r downs tr ., n:n cn.rry P t:;cl1i t··s wr Lo:hti_ , Ptychi tee s sp ., o.nd Tri,r:::onodus sp . 
Hi ihe r bods , f'l.rth,:-: r a.o~wr1str ·''1rn 1:rh." r o · tL : . cr o,;k runs ·o.l on.r; th\) s tr:ike of · 
l cdg ~~-s of 'th . d'f'':: , co.l e '. .f oous s il t s t o·"-'-' , y i 0ldc,d Par a popanoc oras nor mal c , . · 
f •. ob,_,~u:ri , r__._ !!:1.'"ii1::J.m ; !:_".. su l v"..:l£_t_, L uns:obard it <::.:_~ _co.nndt:msis , Bcy r i chitus · nff. 
~,' n-U.i s Smith , HqJJo.ridit i:s ? f).umi, and 9-ymnoto cur o.s. ? sp. S t ill h i shor ·oeds · 
t~ t Loe: ~Hy I (S Dc F L·o;11r o I A), bo l oi:: 'the junct i on of Har~o 11nd McTy.,;;e;o.rt 
Ct' ,:: k s i n a · l edge; on th,C)'' w.•st bD.nk of tl1C' st r eam , y i bldod s mall spocimons Of 
Gymriotoc oras ? dnd mo. tui· ,,; spoc i m0-;::,q of Daor:ig_llQ:. c f . inous s oni Mor ia::i . YGt 
hi .~her _bc,ds l1:t ~ocn..l_ i ty II on Ha<;c Cr oc'k , a bov o t h l' c onflue nce of thi::) i;i:ro 
c r e\• kt:; ; y i r::ld ed : Lone:: obo.r d i t c s S'J ., Gyrw10toc ;· r '..1.S ~ sp ., and. Daonoll~ sp . 

':'ho ov nr l yinf'; 'Fl n::;s t ones 1 , cons i s t in.si; of 80 f f!ot of dar k , i:nthor 
mf'..ssive , cn.l c2.r oous ~;iltstone o,nd th;~ 155 fc;c t of f l rL.c;s t onos , arc exposed on 

'HLi,i; e Cr ee'.{ u"9s tr oo.m f r om no,J r Locali t y II o,l -1os t t o Loc11l i _t y I H . Thi.! SO b eds 
a r o oarr :.·n _q f fossils or canto.in on1y , rar o ; obs cure , i nde t ,; r mi na +9 remai ns . 

The 45 f c. ·· t of dn.~·k·, fairl y t hick-bedd.od , calca r oous s i l t s t ono is · exposed 
net:.:.r Locality I I.I _on Rago Cr ,'C·k , nnd ox t ond s a l ons t h : cruek a nd al ong t he 
nor th bank : ur :a l oi1::: d i stanco u9 thi:! val l ey , poss i ·Qly lwyond Lo c: __ l it? VI . 
At Loco.li ty I II t :J.lus , n9 x.i,r ently f r om t he hi ~hos t l od t;o of t his ' zone , 
ca r r i.::>d, '\)borly '?rc~so rved s1Jec i rnon s of N_nth or s ti t os ?. Tho 30 f oo t of dark , 
fl' i abl e , shnl y s ilt s t one i s ex posod on and. al on«,~ t he n orth sidQ of Ha ge 
Vo.lley . · N,;ar tlw. t on of th:\.B- li_thol oc;i cal .zone , at Locnl it;y VI (S ee 
]" 'i. 12:ur c IA) , sp"Jc i mons of th".' ~'[p, tho i· s titos ' f nun._, Wdr o coll oc t od. .i.11 t hese; 
beds arc i n c l ud.od i n t h, 1Dark s il t s t onos '. · 

Ledc.;c s ~:lnd, cl i f fs of tho 50 fo c t of g r ey , mass i v o , calca r eous , fine 
sfl,ndstonc of thq 1Groy bods ' appo·.r 0:1 t h-:: hi 1':h,:r .s l ooos on t h 0 nor th side 
of Ha .'!,8 V::~ll o y . 1\.t Locnl ity V, the h i~hus t bods of t hi s z ono _cu rry 
Natho r stites sp . and ot hiir spe c i ~)S of t h ·.J Nathor st i tes f n:una . 

I t i s th~s ostnbl i shod · th~i. t thr:· Nathor sti t .o s fauna: ov orl i c"' S t he 
Beyri chi t os - }ymno to_c nr o.s f.<J.tFlFc of northons t ·' rn Bri tish Col umbia . I t 'i s not 
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establi shed , h oin,r ev ~ r , th t the. one f t..um• immed iatel y overlie s th~ othF.- r , 
f or mor e th~n 265 f ~e t ~f b2 r r0n stru+ ~ i n terv ene . -

From south of Tetsa Valley , L1 othe r tributary va ll eys of the Muskwa 
JUv e r basin (S e e Fi e;ur e ID), s ev eral coll ec tions of t he 13eyr ichi t e s 
Gymno~oc <·~n.s f11una qflYe bPe n obtain~d by o:eol oo:i sts of oil corn xmi es , and 
this f aun::i i s ev idently ur es~· rv c.i. .ov>r a wide area in tht':l northeas t corrn)r 
of British Colu:nb ia. 

A.mo:.1.e; the so0 c i e '.; col l 2ctd i ar~ : Po..r Ct.D onanoc<;ras norma l e , P . med ium, 
Q:xmni ~s !J.a~~. 1l1u1:'.i.gEJ.ri t e s 1 d~Vl'sQ_~ , 1 ii~i~lii_-, IH·' . ~ckens i~_J__ 
L one:o~_r_Q.. i t es c< ~~~QSif?.. , ~e,yrichi t es d.o]. <.· <mi , Q:,ygin9 t oc o~ 0eachi , 
'} , lia r d ense , Fre£h_it c'S kindli , Orth9c oras sp ., ' ~!autilus ' sp., S •Jhaera cf. 
whi tney i de~1 (" , Trie;ono rJus so ,, 1. ... nd ' Rhynchone l l a 1 sp . 

'.'.'he section of the Triass.ic expos ed iri. Tetsa River Va.Eey (See Fi,e;ure ID) 
alon '2: the Ala ska Hi ghway between Mil es 375 and 378 shows sev er al anticlines 
a .nd s yncl~nes (S ee Fi.e;u.re IB) . Trias s ic beds. ar e expos ed on . the anticline s, 
and dark , fr iabl e sha. l es of Jurass i c or Cre taceous a~e oc~ur along the 
s ynclines. · It is t houe;ht t hat the formati on names , Toad and Liar d , des cribed 
by Kind l e for the Liard Rive r s ecti on (~ ee Kind l e , 1944, and Appendix I of 
this repoFt) can be us ed in Te tsa Valley . ".'h· : Toad f or mat i on i s ex:Josed on 

· Ca1ne r on , Smi tl: , n.nd Shaw Hil ls on t he a x c; s or inne r: fianks of the a~ticline s. 
It c ons i s t s ~f dark ~rey , t h i n- bedl id , calcare ous shal os , shalJ si ltstones, 
sil t stones ' and t hin1 l <m ticul [l. r b .ds . of limes ton0 . !\.J ~ut 5no fe ;>t of bods 
wc r •· measur ed on th0 east side. of Shaw Hill , alone; the highway . Pr obabl y onl y 
the uup .. r oc.rt of" th,: for11a ti on is o·~posod in t h is par t of Tot sa V e:~i.ley , and 
t h e l owe r -part of thl! Toad, t o.e:e t ho r with th,~ undc:rlyin§?: Gr a yl i n.o.; fo r mati on , 
is c onccal0d b ;~ l oY' river l ev ·-' l a l ong the h i &:hYra y bu t ween ivlil e s 375 and 378 . 
A m.rt of t h0 Lbrd f or mati on outcro os on· t h.: wc' s t . limb of t h e Williams Vo.l :.ey 
anti cl ine on Will i ams Hill , on a h igh and ·abandoned road above and north of 
t he hie;hwa y , west of Mil o 378 . It c on s ists of mass i ve , thick~beddod , sli ~htly 
cu.lca r oous., fine - to med ium-grained so..nds t on ... s nnd .i;r cy l~me st one . It thins 
rapi dl ;; .to t fr' ea st . It . i s pos s ibi f' th; . t some fine so.ndst one at t h,· to o of 
t he Triassic s octi on on Shaw o.ncl. Smith Hills a nd on the eas t flank of 
Cam~ ro :-i Hill shou l d be r Pferred to tho. 1ia r d f ormat ion. Tiie Triassi c in 
Tets a Val ley i s ov erlai n by dark f r iable shal es with clay-ironstone 
c oncr e ti ons 'of J urassiq or Cr etaceous age . · 

The Beyrichite s-G;y; 01noto ce ra:s f auna occurs i n the Toad forma tion , tha t is, 
i n thP :lar k , s hal y silts t one s and t h i n 1 ime s t ones . '=h ese beds on the axis 
of the Shaw anticline , a t Locality VI on the Al a ska Hi e;h'"ay (S ee Fi .c;ur e I B), 
car ry t he f ollovrin.o.; spe c i es : ~arapopanoceras normal e , ~ obosum , E._: medil~ , 

Lon.gobard i t c s ca.nadens i s , h 1,_n t orn~tus , h L larval i s , Gymnotoc1' r o.s c olumbianum , 
G . varium , G. moderatum , J} . he ll e , and Tr i .c_.;onodus sp . In the vicinj,ty of 
L.oca_li ty VI the foll omtn.o.: v1ere colle cted f r om tal us a nd .. f r om bl ocks of r ock 
di s l od.e;ed duri n.c>: constructi on of thP r oad : Para:oopano ce r.as t ets2, , ~ nor ma l e , 
~ ~edium ,, Ussuri tee a rthabe r i "'.{_a r , camer oni_, Gy:nni tes ha-e:i , · fu+aeymn i t e s ,,h,
alaska , Lon,,.obardi t F> s cam•,dens is , h intornatus , Beyricl}i t es de l e eni , 
Hol lancU t e e? mcc onnelli, 1Ce rati t ee 1 hayes i var . an .o.;ul :,· tus, 1 C .~~ h§l.yPs i va r. 
p i nqui s , Orthocera s su ., Trigonodu s sp ., and Sphaera cf . ''lhitneyi Meek . 

Where t he hie:h''lay pass e s ar ound the s outh ·s lope of Smith Hill at 
Loc&.li '- y V (S ee Fi e;ur e IB), and near the cr e si; of the ant~ cl.i ne , numc' r ous 
-b l ocks of r ock; , uartl y l ocal. t a l us and partly fro.gme nts fr o_m road c ons truc t i on, 
carr ;y t he f oll o1·: i no_: : P~1 rc.rnop1:tno c «' ras t e tsa, E._._ !!_CLrmal ,, , ~ obesur_g , 
Lone obar d ites ~anadens i s , h intornatus , ~_C_e ratites 1 hn.y.:rn i , Bey1·ich ites 
d e lt? cni , ~ a.ff , t onu. is Smi t.h , und Orthoc0ras sJ . The s tni,t.a _a t Locality V 
a r e fine o:r o.i ned as [.et Locality VI, a.r e at about '-ho same h ori zon in the 
Toc:,d f orma ti on , ~ end ar e simila rl y on t h e axis of an ant i cline . 
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The ~isyrj_chi~'.:..s>. -'.l:m.mo_!_Q.Q.~IJ:l:\:i. f auna i s a l so foun d at sevr--r ·tl l ocu.li +ies 
on Cdme r o· ·si J. in th3 d.·." rk:: , ca.l car .. ! us , sl:aly . ~ltstones and. r.1:ce thin lime
stonPs of t he To;:;d f or rriat. i on . Para ,)o ·xrnoce r as t e tsa -was- ·· coil ec;t p,d in 'Jl ace 
at . Locality IV (S ee Fi -'2'.ur e . IB) ;n -th~-~rhe r- balllc~---TEJ.iii"~ ·a.t · tht~ same l ~cali ty 
and b l ocks of roe:< dumpe d. fr om a b ove d.urine; hi«<hvn-1.y const r uc ti ;n y i el ded. : 
Pa.r:~_9P~':Il?_~" :r'fl:.f?_ :'.1:~:3- l e_ , !:_._ l'.l <'d iu~ , p_._ ]?_H.i.dr~':_tur:unl , I.i_J!l~~oo~~·r d i_t_~~ ~~in· o.ep.s is, . 
'.~ e~rr ich_i.t e s cf . osmont i Smi th , 1 Ce r atil_~~- h1:ty esi , Spha era cf . wh i t n.1yi iV!eek , 
and Tr i g onodus so . At about t ht' sarno h ori zon , o.t Lqcality III (S ee Fi gure IB) 1 

Pa raponanoc eras m0di-um, ~ §..el~J'.!l:!:_, and 1_on.g ob .<' ~·d i te~- 1._I_lt o rnnt ~.is wer n c ollect ed 
at a smr.\l 1 culv ' rt -on "th, · north sidn of th'' high1"ay . Tal u s n e;•.rl y i n ph1.ce 
at t h i s lo cc:J lity yi el d ed Pur~opano c orns normal~ , ~ med i U.r£! , f'_:.. praell1Ll. t urum, 
L:.. SLl !L_ni, a nd. Tri.o:onodus sn . At a hi .o:hor l c v .' l on t ho s ame h ill, at Local ity 
I I (See Fi ~ur o IB) , i n l ed,e;os a t about the· snn:in hor izo11 as the beds at 
Loca li ti 0s III <-J.nd IV , th<:.• f oll owin o;_ were c o l.l c: c t ~!d i n pl ace : parapg·oano ceras 
~orm2]. e , P !. Q. b.:~ G g._gi_, .E.:. Q_r_2.!'m:~!:'.!I.J~ , U" ~l_t_(~:!. mus l<'.'JI'.£ , 1 on.o.: o barq._i t9~ _ganadens is , 
l}_y_J'Unotoceras _i no n .sp ., · 1 C· ·I",L t i tG_~ ~"@Yes i, A_cr ochordicor as (Pu.racr ochordice ras) 

, americanum , Or thoce rns s p ., §J2.huo r a c f . ~l1it_ncy1_ ivl t'ek , and Tri .c.;onod~s. s p . 
· Tal us on tho same slo ~(, c.i.nd i n the vicin i t~1 of the' J. cdgo s of Loco.li +,y II 

(S eQ__ Fi ,q;urc IB). carried : ;p_G.rapo po.no ~e>.r o.§_ !lQ.~rr1p.h· , E_:.. .modiuTQ, P ~ _?elwyni, 
E_:.. Dr ae rnn turum, Lo~·~:gb~~rd. i t .:: ~ _g_~nu.dep.si§ , h intor rw.tus , ·'!'r opi gn.s t ri t c s 
( Q_c)ti tr~]_ ) s •:i ., ~C(.n-<.i.titos 1 hnyc"2_si , ~Q~ .h_u;ycs i v a r . nn~ulatu12. , 
~cr o chordiccn;s (Pn. ra.cr ochordic -:~.~-~§..) qi) ., Boyr i aj1i t e s rk l oo ni , Hollandi t c s? 
212ivaki_, '}ymnoto.c orc 1.s h c l 1.o , 9:...:. 1'11·io.:hti , S· phq.~' ra. cf . _whitneyi_ ivi e ck, 
.'t~~Q.":'l.odu.§. sD ., and _!__Rrwnchonclla 1_ sp . 

Beds on the:· .axis of tb r.' l'liJ lio.ms v ... 1ioy .nn t i c l i n'' , n structur e reco.<;ni z ed 
by Willi wns (i.34l.~."Y , a r c mos tl ~1 c oncoal cd ·. it i s tru~: t bnt s ome qarren s11aly 
si l t stones arc ,exoos ed. nt Loca..Li t y I (S •J ~ fi .gur o IB) _, · ·but t he ex oosurc i s 
small nnd th.;J. ,bod s mo.y h n.v e s l um-cod from the i r ori•g ino.l p os iti on . J us t cast 
of L.ocul i t y l ·, h0w..:1~1 c r, tdus bl ; cks c:.r e :nmno r ous on qi thc r s i d e of the h i gh
way . '· Those b1.ocks · m ::~y h'-cvu como fr Jill th<' hi .,.:q c~ r. s l ouos· of C om~ r on Hill, or 
they mo.y hnvEJ b,'cn thrown u ·J durinR: r o-:cd construc t i on . '::'ho·y s u -p il L ·d thu 
f oll ow i nP..: s-oc· c i es : Pa r o.uoDo.noc rns n orma lc. , P . m;·di 1nn ,. P . s e h n ni, Us sur i t e s 
arthr.b-eri v::ir . C',mCr Qn i-: Lone;o~ :-:l'di ~7~0.n:1.densI~1 . ~_pto~·nntu~ : ' Cor nt i t e s 1 

haye·s i , _l_G_:.. I __ b_a ycs i V'lr . e n e:ulo.t ug_ , ~~ m.yosi v r . @_]!_g~i 9~ , ~-l}Yr ichites cf . 
.fo.lc tfo12._rpi s S:nith , ~ -ohnera cf . '.7J~i~n~;_yj._ Moc'~<:: , 'f.r..:_~011 01_1::1-s s '.) ., and 
_l__~1:1:~~9honell~_:_ 'sn . It i s pr obable th t tl1 · bod s on t he axis of thtJ Wil J i, o.ms 
C r c:~~~ nnt iclin.·_-. ,-, but coi:icoal nd th,-r·: , nr n 1 01.v·,·r down i n th.' Toad L .Jr mn ti on 
t han thos-~ o ::cJos :~.d on the.: axis of th~ . a nti clinus on Srni th and Shaw Hill s . 

A t ei.l us bl oc··: in a d r a ina .:;e d.i tch we~;t of . Mi l t; 37 ;:; _, · A.nd probably dumped 
iuri n ,,- i-iizhwE ... y cons truct i on, contained. _ :e~race~ati t e s? sp . 

COR.ctELATI Jlif 

I n t hf' Eu1'ooean .and f\s i atic chronoloO'y tht? Mi ddl e Trias sic is divided 
i nto t wo s ta o:;0s , th "'_ l ow-· r , Anisici.n , a nd. tiw up oe r , Ladi rrian . Thf1 Ani s ian 
has r ecently bee n divided by. _Snath (1 ::;34 ) i nto two stages or s ub s t ages, 
t he Beyrich itan (N,icomeditan ·· ?}and Paracerati .tan (S e. e . Fi .e;ure IC) . 

~ -~-. 

Canada 

I,x:ce1.1 t i n ·nor t heas tern Eri ti sh Co l umbia ve r y J.i t tl e i s kn~111in of the 
Midd. l e Trio.ss·ic i n Ca iJ. 10\.da . A small fai....n c.i. , possibl y coeva l wi tl the 
Be yr i ch i t e s-Gymn o toceras of nor.theas te rn :Ori tish· Co l iimb i a , has r e ce n t l y 
bt~e n I" 'Por t. ed by. i·iarre;- (1945 ). ·fi·om t he UDP<> r o~ Whi t ~hors e memqnr of tht.' 
S pr ay b' i ver f or 'Tlati on i n the· C<'ntral Can, d ian Ro·cki »s . I t contai ns _s p ;, c i e s 
of Li n.o,;ul a , Qaone ll~ , gg·er ne_§_iEl:_ , Trigonod us ?, '.]ymnoto c ,:ras ·, e tc . It i s 
d oub t f ul i f any p:::rt of the i'Ji c ol a gr 1u, ·o of southe rn l3ri tis h Culrnno i n i .s of 
Middle Triassi c a£>.:e , and thc\ r · ".s no d.ofini t c ov i d ,;;nco of th,• p r es2nc l:: of 
;,: i dd l e '.'.:'rias s ic r ock s on l!raham Island. . Fur th ·r , n o ,Aidd l C' Tr i r·.ss ic f oss ils 
h a ve yet be en c ol L,c t ,,d in,th.; Trias s ic Lewt: s "'rouo L-i tho Yuk un (Loos , 1934) . 
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Unit€d ·States 

The Middle. Triassic fauna in . the l o re r · nart of the Star Peak f or rnat i o·o 
i n the Wes t Hu~bold t Ran~r- of revada hns iee~ l i sted fr om vari ous l ocalities 
by Smith (1 91l+) . The col · e ction- f r om Fores t Hill in the Am rican Canyon is 
the one that most r e s embles the ·Canadian ~E?_n:_ichi tes-~notoceras fauna. 1't 
contains many s Jeci~s a bs e;-it in the Canadian- fauna , i n pa..rticular s1)eci es of 
Parace rati t es , Nevadi t es , Anolci h , s , a nd· Protrachyc eras . The r8S< nw l a ncG s m in other ge~~-~~-.- .. Th~s t hr-~ Sp(~~i rn.:ms ;£- th;-ca~ ..td, i-~n S')8 Ci e s .L on~:obardi te s 
canadens is 1.'l1 i th almo n t · smooth i n ne r whorls, r osembie Lon'.e:obardi tes nevadanus 
Hyatt and Smith and may 1Jrov e t o b-e of that S'J?e_ cJ e~; a ,spc c in1en f r om Nevada 
of ·Lon.gobardi tes has inm:r wh0rls much lib,· tho.s GJ -~ :f the Co.nadian s D·-" cies 
~ intornatus; tho C€.,nud.io.n s De cimon .of flSZ!_J;_(J_hj_t~_s _ _. cf . f .. L~_l_c.if...q_rmi~ re scmbl Gs 

-Beyrichi ~~_s_ falgiformi s Smith ; B.' y:r_tcl}_j:....t cr~- · 6.fr' • ., t en ·J.i s clos o],y r es ,;mble s 
Be yr ichi t e s t onuis Smith; S -ohn":i r a cf.c ~hi tn_sy_i : n •calLs Spho.era whitnt;yi Gabb ; 
and Daonclla cf . q!_~oni_ r o s ~;mble s ;gQQnt'llD. in_oi.l.sson:h M,· rian .• As th.:.i fo.una 
from Nevada is of :ParacL: rnti tan Lti;CJ i t makes p ossibl e a tentative PL~ rac t· rati tan 
d a ti n.e: f or th,, Can•:d inn f au.no. • 

In t hf; Hawthornci. b.nQ. Tonooah q_u.o.dr-a.n.e,-l .1 s ; Nevada , the Exc ol s i or and . 
Grantsville f or mati ons h i1.\' e- br•':" n _8:s s i.e;nnd t o· the Mid lU O Triass i c (: 11ulh~ r and 
For.e;uson, 1939). The known f r,un:: .. of th~ Exc(!' lsior fo:r;mati on includes only 
brac_hi01:i ods fand 00 L :. cy·oods t h· t fDr m no· sour c c· of ·c omp <.i.ris.on with the 

· Canadi<::\n faunq. , .. wb i.ch; . i!> L:.r'!.dy m<:de u ,J of ammonoids .- Mull El r l.Lnd For~uson 
pr o"Jose a t e ntativ e d a ting of ~et.rl .Y Mi-ddlc Tri<.•ssi c f or this f ormo.ti on , and 
possibly a l .i tt l e . ·o-,'.rl'ier ·pa.r t of t h0, iiliddle T.:riassic than thG Canadi an 
Beyrichi tes-Gymno t o ~e ras -faun::z . Th0 ·f .:;.um::11 of tho Gro.ritqviJ.le , consisti ng 

. of a fe w arnmonoids and'. pc l (\ cy'9ods ·'.lnd u . brac!JJ_opod , affords n o means of 
c om onrison except th;:, t both o.r ;' Jf l<1id dl (~ Trins s ic time . · 

Fo.una s of Middl e · Tria~si c t:.~0 :_i;r- c r.o.r<: in Co.liforn~n . Tht: f auna of 
the Pa nvJo')::-,no c0r a s ' bed!?i in Iny ;i c ounty- is s m:<.11 , :.:.nd has n o· s ·J<) ci0 s in 
c on-non wi th t he Co.nad.i o.n :;_3_syrichi t .: s_~~otoccr .. . s f nuna . It i s •:ir obabl \' 
s om·.,whr·.t Aarli e r , in . a .-;e . Tlie- f(:l.una of the Pit. . sha ~ e i n Shasta county , 
"• ith ·•evadites, is a l so.a sme.11 f auna , and may be of simi l ' r 8..2;e,, but has 
n o t hine; actu1;~ll y in comnon i.r.r i t h the Canadian· f a una. 

Fossil iferous beds. of Mi d-1le Triass ic a~e a r e rare i n A.hcska. However , 
t he s late s of Br ooi.cs lv1ountain ~ Seward .Peninsula , bear Daonella cf . lom·aeli 
1?issmann and Gym!lo t oceras· sn . (Martin , 1 926, p. 117). The Canadian fauna 
is or oba -:::i l y of similar d c· t e , bu t no cor·par i son can b e ma.de w it~1 s o f ew S ·Jecies . 

Parr:.>,popanoceras t e tsa and r el ,;, tEd s-p ·ci e s r csem.ble ~ ma l mgreni (Lindstrom) 
and ~ verneuili (M oj s is ov ic s ) i n the .Daonella b eds of Sp~ tzbe rgen . Spe ci e s 
1 i ke f}ymnotoct' r as col umb i anum, '}. ,-rr i .e;hti, and 9:__:_ h ell e r e call Spi tzbc r e;en 
'} . nathors ti (i,:ojsiso•· i cs ) and 9:__:_ -. rmha tum (Mojsis ov ics) . The r ,) s embl ance 
of a Vc1 r ie t~r of 9:....:. 1 iardens e t o 9:....:_ 1_~9_!181--1, tum (Linds tr om ) from Spi tzbere;cn 
should a l so be no t Gd • 

.. Kina ris ov ':l (1 937) h:~ s r · c,: nt ly described a Middl e Tr il,ssi c fauna f rom 
the mouth of Ol c-mek Riv t' r and otl1c r loc~tli t icis in c10~·thern Siberia. This 
f aun.:-" con t ::>.ins somo sJc ci s , sii.,;:1 c.;.s h t!Jl.g;aritt:) s .?.;rumul us Ki pJ,risov D. , whi ch 
r es.:=-•mule the' i ·1 -·<· r Y1horls of L .. m.g.Joar d1 t us i n t orn o.tus in t h, , C?..m dian 
3cyri chi t .~ s-Gymnot oc e r .s f ':lun .... 

Da l matia ---- --

l}ymn i t cs hae:i i n th<' Ca n ".iian f anna r C' s -· m ) l os Gymni t t' S s u') clausus vnr . 
as fi .ci: red by Sal oJek (1 911) in c: f aun1-:1. fr ::im O:l Dr8nb~, near S -o izza in 
southern Da l m8.t ia . '!:'hi s Dalmatirn faunc. i s said. to contain Paraca r o.ti t cs 
+rin or1.osus, c:.md s o i 8 of Anisir •,n I net Par! ,C'.' r :c ti trm r.v=·e . 
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Ana,e:ymni tes larna.tc'.df Opoo l occurs in the Musche+kf',lk of the Hima l a yan 
lvioun:tains , .. . t:>.n ... { is or esum,!bl .:; of Pn.racer ,, +.i t nn aR.:e . It r e,:;embles ri.. cf. 
l nma rck i found in the Cnn· dinn Beyrichites - Gymno'- oce r as fauna. 

COl\t .iENTS 

The Anisian fauna of thf· Mid'il e Tri t1.ssic i s v1ell developed in n orth
eastern British Col umbia . Exceut f ·Or th Midcllc TrL .ssic faum·. s of the 
WP-st Hl1mb oldt ran~e in Nevada it i .Ef prob:.:~b ly . now the l a r ··est known fauna 
of this IJ.!; <"' in Worth Am rica, at . l oti.st '. in th,, Unik d Sk.':es , Cnnada ,·md 
.;;.lti.s.tU:.... 

Out st:_.ndi n;; fC: .... : u.ros 'of 7.h c 3eyrichi tcs - 1Jymnotocer:Ls faun;_, in north
ee.s t e rn :British Columoic. :...re : tb-' cons id. cr a .; lo ox9nn s i 6n in size o.nd form 
of the gc;nus P ' .rapo .. )anoC•) r s; t t: p r .. c;c nc <:. 'ii-1 nbundancc of o. s po cies of 
Beyrichi tos with the unusu<. .l f :' :: t ur c of bul l c. t .c• tubercles on t h ..., inne r Ythor l s , 

. t h 0 ~· xt < ';nsivc; r rd i;n.'tio::i ·in th•' s ), ' ci d 'i --;r o1n of ~notoccr1.s col um-oianwn , 
-with r ound('d , v :.'.l:i :.~bl.y infl .tcd --.horls •:r i .L :.i co '.1v ··~ n~ ·-. nt sid, s , s~r onr, 

w-ab i 1 i ea+. ml l.nc <il'r tubc' rcl '. s, n:lj n o 1..c '.' l; e YJ.d :smo oth or near l y smo _ith 
oxyco11c s in th,, Hu-:l~G.ri tidiic . n i tr.. C'".rin", t.J - .Cos t~ tr:; i nnc l;' nhorls. Appar ontly 
miss i n r.>: nr o t he. -. t yo ic(.£ · c · ri n ·' to D..nd n 611=- t ubc, rculat0 s ·Jo cic s . of G7,rrnn otoce r o.s 
and t h 1.' q; r. ;,10rr·, EroJ.rr.~ch;rc <.._IL.s, Anolcit,:_§_, Ncv <:1d_i_1os , truc '[\llli"~rites, 
~utornoc -:i rw:;, :,,nd. Eo.lilucitos , nll c onspictiquE; in b ods of simil a r o,g,: in 
jfovtcdo. . The R.;Cn:' r ,:i. Jud:ic .ti t os ~md ..30:l:-.,t oni t , s_, s o pr omine nt in mn.ny· p l :i.cos 
in b eds of i1iidc.l c TrL'.ssic age , o,rc o.·Js :.·nt . :Zvon the 'J<J~ dol;y distribut..::d 
g,~ nus Poi.rncorntitos is only r c cord·Jd by ono ._ poor , somcrrho.t doubtful 
sr;i(, cim-.·n ; it k s rio t :' •-' t 'u,;on r eported from Sµi tzborgon . 

'::'b i s L d.ma r esembles i -11 somA de-e.:.r~e f1:1.~1M.Ls of similar ae;e in b ot.h 
Wevaaa an1 ST)i tzb0r o:e n.. It ·r es 0 "·n'o l ec; t.hP :Nevv,d.a '_faunn narticularl;r in s p>';'c i es 
of r .. )n o:obardi t e s anCi. i3eyrichi te_§_, but riot 3 . del 0 eni ', and thP Sui tzbe r -,en . 
fauna i , simi l a r su2ciPs ·of E:.:vapc»oanoc·e ras and in tlw ~ec'_,_liar ,e;rou'J o:::' 
rather i nflated , · r Jundea.: ·n<in-carinate , bulla,te,or ~uberculate o:rou J of 

.... 

C'he Cn.na ~. ian f a una is correL1.t ed with the Par~ce:r:ati t~§L · trinodosus; 
U-o'Je r Ani s ian or Paraceri titan faunas of th " world . 

?To rec or d of a n earli e r A.nisian f a una, of :3eyrichitan (:N.ic om0di t e.<.n ?) 
a~e has y ot ·been found :in northeastern :Od+ish Columbia . · .. .. ' 

The beds containin.«; the Beyri_chi t 0s -Gyrnnotoc,~ rc:t.s f '-'-una in n cirtheaste-rn 
r3ri tish Colu.nb ia d f' fini t el;>' u 11de l' l i e those con +ainin.o: · the Nathor s ti t ~s f £·.U.na 
and crP ·s GT)arat od :Yrom ~h~m by barren bod~ . 

PALAJLON'::'Oi.i\JGY 

"'his ue.::IB r r •'cords a prf' liminary study of' the· Beyrichi t.es - Gymnotoce ras 
fauna of norther~s tern :Sr i tish Columbi·1, It is ho Jed th'.ut it will be 1JOssible 
l a t er to tr en. t t he subj e ct mor thor ou"'hl ,~r . rT o attemut · i s made to erect new 
.e;nne r [t , nl thoue:h c;omc new £J:(· nc rn o.mong the ncr1monoids d o seem necessary. 
Frunil y and .o:enPric r e·visioY1 of .Trias sic o..nmonoids' in e;enc ral is bein,g under
take n by Spa th in his 1'Ihc Am monoidoo. of thd '::-rias', the• fi rst par t of wh ich 
has a lr eady be on i s su ed .(S path , 1934 ). 
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The follo"'in.cz: abbreviations are usP C\ in thP foll o1<r in~ -oa,e:ns a nd. in t he 
urinted Su9ryl ement: 

pf, f or pl_a te 
fi8'. for fi -"'ure 
:SL for e xte rnal · l obe 
11 for first lateral lo ,J e 
12 f o1· s' cond · lateral lobe 
~s f or exte rnal saddle 
Sl f or i' irst la t P- ral snd1 le . 
82 fo1· seco ·-, d la te:ral saddle 
aux ·. for auxiliary · l obe or saddle -
meas . for measurements 
G .s .c . for 'ie ol o . ~rc<.: 1 Surv Py coll e cti o1s 
hol . for hol o t ynB 
uar. f or x.~r "' ty-:o <" . 

;·ieasur emen t s of amrnonoi d.s ar e -"'i v2n in the · es tablishea ord e r; diame ter 
. in millimetres; h <> i ,.,.h t of whorl as p cl rcen tc:1.i<;u or' di a mo ter ; thi ck~e ss of whorl 
as p e rcentag 0 of diame t e r; and wid t h of umbilicus as pe rcenta~c of d iame ter. 
Unle s s othe rwise .stu.ted, measureme nts of ainnonoids are of thl\ hol o t ype 
suo cimon 1 and ar e t cJ.k <" n at thn antr·ri or ond , th .t is at vrhat is mostly the 
max imum 'di 1;1m'-" te r. 

The cl a ssification of '::'ri a ssic a ,Tun .noi ds proqos ed by Spath (1 934 ) is 
closel y fo ll owed . 

Co 11pari son of Canadian with for e i "'n s·Je c it':s is . 0asod on i l lustrc;i.t ions 
and d cscriotions. in fo 1· e ie;n 9ublications and .no t 0 :1 the: dir ~· ct c omooris on 
of Canad i an with for e iR:n sp,,, cimens. It is possibl e thE,, t s ome illustrati ons , 
uart i c'J.l :..irly t hos e tha t are re -oroduced fr om dr awin q;s , are not a l "rc.i.ys 
faithful reproducti ons , and so error s ma y enter iD.to intorure to.ti on,s basnd 
on t hem. It is also possi"ol r: tha t c omDarison of Canadian soecimcns wi t h 
actu a l for e i.o:n si;ie cimens would r e sult in th~ roc·o~n i tion of more for oi e;n 
and f ewer nevr sue ci e s in thn Canadian f a unas . It is not known vrhat percontago 
of s ua ciAs would b e so offoctnd , but it is ox ooc t od that · t~ is oGrc cntagc 
wou l d be small. 

Ba r e exampl e s 171 ill be f ound "There n no.me is r e corded as a s '.lo cic s in 
t he t ext , and a s 8. v :-:<.rioty on t ho plate . '::his !TIOans that it was d escribed 
as Lt va riety in the fi r s t edition and r aised to species rank in the sec ond . 
'The text has be"n r evised , but not the plate s . It should be noted tlM t 
:y_i a - a l a s ka, .for examol e , i s n o'" raised t o spe ci Ps r nnk a s Ami,e:ymni t e s vi a,
~) -3,ska , and, tha t praemt ... tururn is s imil u· l y raised in r a nk a s Parapo )anoce ras 

' }r aei~~turum . Lon~obardite s mc ta.q:.o;ar ti it: no1r1 listed as 1Hun,e:c.i.rit es 1 

me tap-,,.ar t i • 

i.,'ifmy sDec i 11ens are incomplete, wi th onl y a pa rt of the liv in.s; chamber 
r ema i n i nA: or only the septa t e part. To speak of the last vrhorl of thes e 
sue cimPns as t he ultima t e ~horl is hardly corre ct . In th2 text the term 
' ultima te mh orl, as pre s e rved ' is us e d for th~ last or outermost ~ho r l of 
inc ompl e t e spocimons. 

Family , iVle£:aphylli tidae _Moj sisov ics 

'}onus , Pa r aoonano ce r a s Haue; 

A fairl y lar<;e c oll e cti o:'.1 of s r,k; cimc:ns of this genus is av n ilable for 
s tudy . The varia t i on is ext ended , b ut no-r too invol v ed t o pe r mi t arrange 
~ent of the sPe cimon s into d ·finit e v uri otie s or close l y r e l a t ed s pe cies . 

The s ue cimons vary in size , de.o:re<J of c ompr es s i on s t age of PT o\-, t h a t 
which ur:io ilica l ex-:xmsi on bo r.::i n. s , r a te of t:Jxpa nsLm of ' umbilicus , ...,de o:r ec· of 
o.ngulat 1on of v ente 1· on ul t i matc 1nh .;rl, t h .· p r ·s ence of a n umbili cr,l Rhoulde r 
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on the ul t imi:. t.o V!horl, :::md to some ox t:nt in su t ur e- lin, . . Sm[J.11 s)<J c i os a r c 
tho r osul + po.r tly. of . dir•arf i no.:_, that i!:l t o r oducti on in thickne ss and hoi-si:ht 
of ~'1hor l, .and. p,.-.rtly to rni (Jailyb:oJcaranc li in thu ontoe;0ny of umb il.icnl 
8x9~:ms i on o.nd other matur e chnractors. 

· ··--··~- - j''. ' • 

In complete S?<' Ci:n_;)ns, · th~'- v : htor Vlid,ons ~;,nd- flo.ttc ns at the very 
·anterior Emd of t hG ultima to whorl' Tho surface of t h e) shell is Lilmost 
smooth , marked at th ' mos.t by f ino s tr io.e • 

'I'h<: inner whorls ar ·' . involu te: , rounded. c,na. of varyin.g stoutn8s s . 

The sutur 8 line i s cor ~titic, multisullo.tc , with rather slander , l obatq 
principo,l sr...dri l es : .. nd small , l ov1 , au:dlL,ry st..L:ldles . Deto.~ls of the suture 
lino [J.r o doscri .0od · u-nd,·r Par u,P.QXJ.noco ~..Q.§_ ~1,1.; , f...! medium, r.,nd 0 selv:yni .. 
As compared ~ith other local species , the suture line of P. selwyni seems 
to be the most distinctiv e . 

~he s-pecies of · flarauooanoce ras in the Toad formc:i:tion have their cl oses t 
affinities ~ it.h s~ec~es of this ~enus i n the Midile Triassic of · s pi tz ber~en. 
Two of these Spi t zbe r1>,;"'n s"?ecies hav e c0str.te ornament, '.71hich is lackin'-" in 
the Canad.ian species . A thi r d , however , faraponan oceras mci,lmgreni (Lindstr om), 
has almost smooth whorls and is .somewhat s imi~ ar to our suecies ; unfortunately 
onl y the inner whorls ar e 1J!l esGrvod , so that the d e tails of umbilical 
enlargement on the ul timat o whorl are unknown . Comule to snccimens of t hG 
8 1J i tzbGrgen s Decies PE£_auoo:,..~oce..r.o.s v orn(JUil i (i\10,j s isovics ), ho11evcr , _a m 
illustrate d. and. doscri'o~d ·oy Mojsi s o': ics, and, if f ai t hfull y r e produced, 
a dmit of · compar is on "' i th the s ·oocies fr om tho Canadian Toad f ormati on. 

'!:he s JO ci C' s Po,rapo ')8.noceras normo.le' ~ Q.bO~ , !:...:. J!Cd.~~, E;,ncl. ~ ~ 
!!l_~turum a1 e all vr.:ry Glos c to E.!. .tetsa; lar~c r coll \-'J cti ... ns mny r0v oal all 
~radations in form bt· ~ t•ore n them ond pr ove thu. t thc·y '.J.r o all merel y va.ric tios 
of ~ho ono S')0. Ci C' s , !::_~ t o tsD,, E.:_ .s 1; lwyni, h o>"lcvcr , ap-.Joars to be moro 
d. istinct D.nd more sot apart from t):lo other snecies. 

1946 . 

Parapo X1.noceras t e tsa lvlcL earn 
Plate :II, fie;ure o ; Pl£,t e IX, fi~ure.l 

Parapopanoc0ras tetsa McL .~arn : r;.eol ~ Surv., Canada, 
Pap8r 46-1, p .8 ( mimeo.r.:~a:ph) ; same 1 Apoendix II, >J . 1 
(in ~r in t) , Pl . II 1 fi o.: . 6 .• 

This is a lar e:i' , c omor esRed sti •-:\ Ci~s , '.'Ii th rapid umbilic u.l expansion 
occurrinO' n+ thn bee;innin"' of the ul tim8.te. v1h 0rl; almost ano;ular venter on 
the ultimate \'1h orl,· exce ·ot c.,t th:~· antorior end v1he:i1·e the venter is broadl y 
ro '.nded; no ir1ell-d.efinod umbilical shoJ.lde.r on th-: ul tinucte vrh~rl; and 
s cime1r1ha" uneven , sli ght ly :fle xuons surface striae . 

'.'.'he inner v•hor ls are fairl y stout, are i nvolutn , and hav e a r ounded 
v ente r . 

~his sne ciPs differs from Para ;ooE.m oce rci. s_ ~rneuili (Mo jq isov ics) in 
the mor e an"'Ular vPnt e1· and J?re:,.ter len::rth of whorl i :w olv Pd in the umbilical 
enlare;ement, th: t i s , in a s loW t' r rate: of umb~licn.l _e 400.nsi on . 

Measure:nents of the holo~yJC : 60 ; 35; 23 .5; 2s .5 . 

'!'_etsa, a e;eoe;r ni;Jhic name_. 

Tyue . Geolo.o:icnl Survey coll e ctions; holotY')G , Cat . No . 6440. 
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Parapop- noc 0r ;1,s normo.le n_;sp . 
Plate VIII;_ fi";gurBs 7; 8; Plate -±x; f:G.;\ll' ,"S 5 ,0 

·t• ' -·· . .: 
This sp~· cif.• s is v ery cl ose to E~rnpooanoc~~!_as tc:~ tsu. of v1hich it may 

be only f.J. v ::tri 2ty . It is m::i r 0 nbu"ld -:.nt them P·. t o tsa. ·· : - ~ ,: .. ·' . ·-.-. --.r--· 
· r:'hi·s lare;e s ')··· d <is is· coim:>re l;s1-;d lik<J J:_~~J_sa, 'hou.e;h somcwh r.t le s s 

than thr- kno ·11 n s ~J<1 cimens of th•.'" ,spuci c s ·. · 1'Tarrovlin<; a.nd o.n.ii:ul o. ti'on of' the 
vcnt 8r on th .• ul.tima t-c whorl i s pronounced in th\) more com.1Jress 8d q ·XJci rnc ns , 
l o s-s so in ·tht) . ·thfckor s '.)B cim,ms . Many s ~x· cim<· ns arv comi;>lv fr , 1.ni th 
bro ' d cm i'.!.1P.; of th ventL~ r at tho anterior end of t h e· ul +im: .. t o whorl . llJo 
,,, ,', l l."-dofin:·)lf umbili~al · should i?. r is ".lro sont on th ' ul timatc whorl . . ~hic;ko r 

· -' iFJ · cirn.-,n·s show som'' ·:o.:r~.~dri,ti o :n town.rds Para:oo ?anoccrus oboimm . 
r · ; . - -· . 

Thr. . species diffors from E..!. tetsE':_ in th· evon slower ro.to of e::qir.ms ion 
of th<" umbilicus; that is, thl"l umbilico.l nx·oans i on involv es moro than one 
whor 1 , 

· 'Th8 ccn:titic, multisol 1-n t c sutrir <; line h t.,s o, hi"!.hv ontr ,_ ·1 saddl e i n 
EL , hi.<rh , r ather si cnd E1 r, l oba tci ES ~~nd Sl, with rounded tops r.md indentations 
rurinin-r. at least halfway up · th.;; side s ; smr:.11 or, but· hif.>;h and fnir.ly slende r 
l.obate S2 , 'r1ith indentations hi.r;h on sides; small, num(1 r ous , l ov1 , r ound-:•d 
nuxil io.ry s;iddl0s, the ·sixfh ooini:; on · t h <: s lo ?c into th(i um~ilicus _. 

, EL h r.is v1ide , indented lobule s; 11 is 1.·1i'.le_.. l. on~ , Lnd d e8 ply in_d onted ; 
L2 is s m-:tll.er, but d couly indont,qd ; i thP. short ,·•·f ,fr.s,t .' o.uxiHa ry l ob e is. d.oouly 
i ndented .'\ t b .:,s n ; an d th~ r <3m'o.i'nin~ l ob8 s ar o snort. and smnll, ".t l oas-'- t wo 
havin.i; tw o or thr ee indantati

1

ons , •·· 
: ~ .:- . ....:. . 

>;" ·Tho"'compross l·d· sp,·c.imuns r e s embl e Paro.popnnQc ,} r as v e rnouil( (i:Ao jsis ovic s ) , 
as fi.qur*" d· b'y Mojs i sov1cS:;. but the vnnt1?. r ·· i~'·m()r c: angular o.nd th. . umbili cal 
oxo::::.ns i o":i_:· i s · ~it Ii m1.i.ch :slovjer r -ato . , . ·;· · ' .. ' · · · · 

,J.• • .. 

... 
•1100.sur omcmts of the par n t y •1c ar e : oO-r; 55 .5; .41 .o; 26 .3; 21 .o. 

Tynes . •J. ,..,o loq;ic ::~ l Surve y colloctions : · holot;rpe , Cat . No . 9574; 
po.r o.t-rpo , Cat . No · · 95 75 · . •. , 

·' .". ..\.·;·-
.. - -- . -·-· 

· Pan.i.uonnnoce rr:is ob e .. s.~ ·n . sp . 
?lat0 VIII, fi~tir~ s 5,6· 

A. f .:-;v1 S1J8 Cimons r es embl e Pnrapo oun oc <.:r o.s normr.'..l G, but have thicke r nnd 
mor e inflated whorls . They are ~arge , but not a ll are as l ar~e as t he 
h o :. o tyue . The ra te of ex~a,n s i on of tn "' wnbilicus is s l o1;1 , inv ol v i n.g a oout 
one and one - half ir1horls , a s L1 .E:..:. n or m,_. l P. , much slower 1:-han in E.:. t etsa and 
very _much slo1J'{er thou i n ~ y_~ rneu~_li. The ul tima_te v1horl has a v ery 
narrowl y r ounde d. v ente r, as .i n :t.:.. tet3a c.·.nd th? mor e comor esG Pd s Je c imens 
of P . n orma l e . The· v e nte r "' i d,e ns at t lrn ante rior e nd of the ultimate 
1Phorl in com'1l e'·e s 'JP cime ns . Th<:' umb ilical s houlde r disauoear s or· is ill
definPd on the ul imate r.rhorl, 

Measurements j~st .behind the anteri or Pnd of t h8 ultimat e whorl ar 0 : 
55; 30 .5 ; 31 .8 ; '43 .5 : . 

Type . Ge olo gical Surv <' Y collec t i ons : hol otype , Cat . No . 9576 · 

Par a.pouanoce r~2_ ;nedi um n .sp. 
Plat e VII I , fi~ures 1 to 3 

This common s p8 ci,-; s is of modP>rate size , mostly com-::ir ossed, '' i +h chi t' fly 
mor e than a whorl of umbilical expans i on . Angula t i on of the v nnter on l ast 
v:horl variabl ' , bu t d e finit e y nar rowed in a ll spe cimens . 'I'hc vontor 
wiit-ns at -'-hf' a nte r ior e nd of tha ul +imato v.rho rl in a ll c omnl ete s JG cimons . 
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·,:_$'o.me :v.ar.iatton :in thickness of whorl is noted • Most specimens are, 
h owever, as c0mores s·ed as t he hol o t yue , 

. T-he stir<face is nearly smoot i1 , having; only fine striations . and ·'.evenly 
spaced varices of i;roiHh , . . , . 

In siZEl and· sta:cre .of ero·"th ~t which umbilical · exµcinsion 'bea;ins; this 
spe cies is intermediate betw een Par!?J2.Q.Panoce ras normc.i.l e·: and. Para.;porJanocera.s 
Dr_§ematurum. It is small <ir than Par :.:ii;i_Qoanocer:_tJ.....§_ tdtsa , and thr' umbilical 
expansion ~r oceeds nt a slowor r ~te . 

. . 
The suture line~ is l.ike· th~~ - ?f . ?, ·n.ormale and ; is illustrat0d on 

Pl r.,to VI II. 

Approximate mnasuram8nts of huloty Je1 43; 38 ; 25 . 5 ; · 30~ 

,'l'Yp es . Ge oloq:ical Survey coll ections: holoty)c , . Cat. No, 9577; 
unr atype , Cat. No. ~578 . 

.· 
Parapopnnoc6ras p_raema turum n· .sp .. 

. Plate III, fi.e;ur c .2; . ;p,_lqte .VIII\ · :fi~e . 4 
~ l J • • • ' • - ' • • ... 

.. 1946-. : E_nraoQ..®noc orns t P ts._~ var. ·prnerna tiiry_f!)l9L carn ~ 
Gool. Surv : 1 Ca nc..da , P::J;9(1 r 46.-1, .p .9 (mi rneo1?;r aJh) ; 
same , Ap i,;i1.mdix II, p .l ( in print), Pl. III, fig. · 2 . 

~ 1 ; . . l ' : 

The·. shells· r c f orrod to t h is sn0ci Ps wc' n ; .d c;. s'c5i~:i,b('°d ·.'as a vari o ty of 1 ·: 
Parapopartocorns tetsa in. th ,., first edition of .1940. ·. . 

This rath,, r rar e sp~ cies is small and comp~o~s?~d.'. in. most s poc i.mens • . 
The umbilical expnns i on begins on tho penultimato whorl. Tho ·vori.ter of the 
ultimate. whorl is m~.rrowly :i;ounqe9. t .) nlmost nngular . No spocim.;w i .s 
sufficientl y cqmpl o t G to show tht: ontiro widenin.17, of ventnr O:t tho anterior 
ond of the ul tim,,_to whor.l. Thi: sutu.P lj.ne is so.newhat simpl e r :than -i..n the 
l.~rg E' r SD•' Ci C' S. 

' ' Th·" specie's differs chi ofly from P; medium and othe r Toad s poctl' s in 
the sma ll e r size ::.end carliDr sk1go of bc ~innin.i; of um'oilic:il expansion . 

M.-:·asi_+rement s of ho l otyoc : 3l; 4o; ·24; 26 • 
.. 1' 

~· Goolo<?;icnl Survoy coll'oc·~ions; holo~y Jn ; 'Cnt . No. 6441 . 
' ~ .!. 

• -· "i I" - (' 

' · ,; J:i~rauoiJanocc ras solwyni n-.sijl. 
· Plato IX, fi~uros 7 t~ ~ 

This spe ci es is of medium size ; is comuressod; has narro1n, almost 
ang~l • I vente r o~ · the last whorl ; has

1

almos~ flattened side~ ; has a well
defined, r ounded umbilical shoulder on . l ast whorl; rui.d · ha~ ·ovonly spacod 
striation s . · The umbilical oxpansiori coI;).tinues for morQ th.:i.n -a v1horl , tha t ·· 
is it be~ins on the penultimate'~horl. . -~ 

This spcGios diffe r s fr om all others in tho Toad formation in having a 
well-def i nod

0

umbilical shoulde r on tho ultimD,te whorl. It is · smaller and 
t ho narrovrinoi: of th : vontor of tho ul timc•. t (:J whqr]. is l e ss ma rked than in 

.•.• - . j .•• • 

f:...:. . ~fts~ £.i.nd f:...:. normal e . 

'!'he suturo lin " is simple r than th0so of P'. n.ormal e nnd. f:...:. medium , the 
septo. arE' 'ilOr O cr owd ed; th<? saddl e s arc l OW <" r, and th(' lo DO S s hort .;; r D.Ild 
wid" r and tha · o.ux ilJ.. a'ry l obe s and· s addl es f owor . 11 hD.s hLr,o.;or inaentations 
at tho bo.se than 12. 

• i· 

. (,. 
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This spoci os diffe rs mor o from the othe r species of P~cr r;po ··2~mocoras in 
the . Toad formati on th~n the other species d o fr om one another. 

Apnroximate measurements of the h olotyoe, made a little behind the 
anterior e11d of ultimate whorl, are: 47 .5; 44; 27 .5; 21 • . 

TyPes. Geolo~ica.l SurvPy collections: holoty •Je , Cat. No. 9579; 
pa1·atype, Cat. No. 9580 . 

.; 

Family, Ptychitidae Mojsisovics 
Genus, Ptychites Mojsisovics 

Ptychi tes _wri,;;hti McLea.rn 
Plate IV, fi~ure 5 

1~6 .. Ptych:l:_tes Wri1;hti Mc1E~atn: ·Qeol. Surv ., Canada, Pa oer 
46-1, u. 9 (mime o,p;ra. )h); seme, Suu 0lement to Ap"9endi x II, 
·p. 3 (in urint), Pl. IV, fi .c; . 5 . . 

The whorls are much thicker than high, the vent e r is rounded, and the 
maximum thickness is at the umbilical shoulder. The surface is ornamented 
with low, irre~1.ilart r i<i curved (rursfradiato) . ribs or folds. The umbilicus 
is dee )t the UJbilical viall is nearly VertiCc .. l, anq, the umbilical shoulder 
is abruptly rounded • . . The suture line is comparatively simple; the small 
second auxiliary l obe is on th•" umbilical shoulder. ; 

. ' 
Compared .,;,i th ,Ptychi tns r3ft;ifcr 01?'9el the Oan<:i:dian speci ns has 

relatively thicker .whorls, larger umbilicus, more recurved and loss regular 
ribs, E\ some,qhf:tt simpler suture lino, and tho maxin:rum w.id th is 'at the 
umbilical shoulder. Ptychi t es la tifrons iVloj s isovics has qevep . thicker whorls, 
mor e broadly r ounded .vont,; r, and smaller umbiliqus. 

Measur oments ' of -the hol"oty~ are:_ 60.Q; 4J'.5; ·66.5; 20.0 
.,., ,--·. ·. 

The. q°9ccfrs ·name is given for Dr; W .I. Wright • ~ 

Tyne . G,")olo .gic <11 Surve;y c ollections: holoty"9o, Cu.t. No. 6442 . 

Fci.mily,. i1A.Jnophyll i tidae Smith emend. Spath 

Ge nus, 1 .:: io,,hyll i ~ Di e ner 
Le iouhyll ! t e s? kiridli il1cko.rn 

Plato II, fi~uro 4 

1946. 1 c iouhyllitos? kindli Mc1earn: ~e ol. Surv., Canada, 
Po.per 46-1, p. 10 (mimeo.grn:ph); s a rr;c, Appendix II, u . 1, 
(in ur in t) , · Pl • II , fie; • 4 ·• : 

The holot~rpc is a vcr ~ " much compress ed , evo lute shell, with narrow, 
r ounded vcnter, r ounded umbili c <;.l shoul de r, and , on th..: .core of tho a nterior 
p2.rt of the um bi lien~- whoi:l 

0

prosnrved I a c onc D.VO umbilical area. EL is wide 
a nd short; ES is onti:i.·; 4 arid somewh' .. t l ob ::i. t o ; 11 is indontod and is l onger 
th8.n El.; Sl is "' ntir ,- ; hi£;he r tho.n ES~ and sli .r.:htly lobo. t <· ;. 12 .is _indont od 
at th ."' b .9.S (' D.i1d short.or than 11; and 82 is \mt ir n nnd a li t t l 0 small e r t han 
Sl; a shallow, s. ·~.rrate d lob e exte nds across the umbilical area. 

Compo.red with Leiophyllites? roiddlemissi (Diener), ·1.? kin<ll i is as 
compn~ ssed, h <.1s a concave umbilical areo., a s omowho. t simpler suture · 1 ino , 
a nd l ess l obato or constricted saddles. 

·Measurements of thL~ h oloty xi are : 43 .5; 34 .5 ; 15 .Q; 41 .5. 

The speci e s namo is ~iv en f0r E.D. Kindl a . 

Tyu8 . Geo lo~icnl Surv ' y coll 8ctions : holotypo, Cat. Na. 6443. 
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Uss ur i t es mus kwa McLearn ' 
-Pl~t-~-iiI -;-rigur.e.s .3 , 4 

:i_: 

. ;.· . ... . 

'. . 

1946 . Ussurites muskv'1aMcLearn: Ge o:I, . Surv., Carn.d a, Pauer 
46-1, -p--:---i·o (mime--;-graph); same; ipptmdix ·rr, p. 1 -
·:(in print), Pl. III, fi~s. 3, 4. 

. .. , 
... .This i s ·a compre ssed·_ , evolute s ·:ieo i es . w_i th hi~h , .rounde'd v enter , 

a lmost flatt ened sides , · and. r oundel umbil i (~'-"l shoulder. It is ornrnnep.t_e d 
wi tb evenly spac:ed, r eeula.r radial s t riei.e i;;ho,t _a~e almos t s tra i e;ht acr.oss 
the venter. .In addition are. narrow, n .. d.i a l folds, more distantly and l ess 
r egularly spaced on outer .t han on inner whorls. 

This snec i e 's ·is ·intermed i ate i n corn·ar e ssion of whorls bc twe E: n Ussurites 
para (Di ene ~) and [f:isuri t eg_ k i n.e: i (Di e ne r).;- EJ:i 1o.f the s utur e .line is sho.rter 
than 'i n either ; and the ventr ,,,1 area is narr-.owe r t han in U, har-a. Compared 
with Us suri tes ? decipiens_ Spath, t he Ca nad ian: spoci t::s . i~-;-ot so c om-pr~s .sed, 
the r a.dial folds arc m orl~ nume r ous q.nd rE'if'.;\llar l y · s oocod , the suture 1 ino· is 

·· mor e c otn})1 o:x:, EL is shorte r, and 11 is dof in~t · l y -. triftd • . '.qo.mp8.r c.Cl.,1"ith 
Ussurites ;~:}_9_o i (Di nner) tho radial fol ds .nr o rnqr o narrow n~d .m or e 1subd.uod. 

..... . 

\. 

•I 

'1easur ements of the ,h o~otyD:} .ar o. : 51:.o·; 4'0 .5; .27 .o; ·'37 ~o. ,'' ~ . !· 

Muskwa, a goofSr apn'i~ name , .... J '· -

I, 

" 
Gooloe;ico. l Survc y 1 coll'e cti ons : holo t~·JG , ,Co.t.·. No .• , ,6444. -. . . . ~ - ~ . 

1946 '•' 

•. v . \, . 
Us suri tos nrthaberi · v ·i.r . camcroni McLc)nrn 
. Plcit l; I, ·fi gu.ro ,3; · p1 7.t;,-~ figur e 1 

Us suritns ·artno.b"ti v··1.I'. cr . .rri;~ ron:i ivlcL t: o.rn: Ge ol. Surv ., 
Cn.nada, Po.oer 46-1, p. 10 (~i,;~~·~ .. ra9h) ; ~nmo ;· Ap Do ndix II, 
-o . 10 (in print ), Pl . I, fi~. 3; Pl • I I, fig. 1 • 

Tho oonultimate whorl i s s t out, i s as ·t h ick as high, a nd has a brorul ly 
·,rounded v enter and somewl,lat flatt ened sid.es. Tho surface is only pres erved 

cih and near the vent ,1r; VTher e it i s ornamented by fine striae. The . crushed 
ultimate whorl of t he h oloty Do hl).s rndial striao and low, irr~gulaI'., radial 
f olds. In tho sutura line ES has a round ed anterior lobe; 11 is ~ido , l ong , 
a nd triloba t e ; and Sl is hie:h and d oepl y notched on its i nne r side. 

The pr:ni.ty :Jo L'l.l s o has s t .;ut . whorl s , El.bout . as thick as high and fl a t tened 
on the s i des. It is ornarpont od ;rvith r adial st.riao and fai n t folds. 

The whorls ar e r el a tive l y t h i cke r than tho se of _Ussuritos o.rthabori 
Wolte r . 

Moasuremonts near end of sep to.t e part of she ll pf holotypo ar c : 37 .o; 
39 .0 ; 39.0; 38. , .. r.1;, ··, •• : 

The name is gi v on for P n. t C/'.l,mer on , tra~:rpc, r a nd R;uido • 

~yue~ Gool oe;ic nl Surv oy coll ec ti ons : l);elotypo , Ca t. N.J. 64.94; 
··xir a type, Cn t. lfo . 6445 . 

Family, GvITu."'li tidao Wane;en 

The f amil y 11yarn i tida.:; · is r epr '""'untcd. in tho Canadi an f o.unR by four 
spocios and va ri r- tics , a ss i.gned to t wo p; (m~ rr1 • Al thoueh on.ly four .<;•' ne r o. 
have as yot be un ercc t <:d i n t h is corn Jl ex f amily n o o. t t omut i s made in this 
pr e limi nar y pap ur t o de s cribe any n<w1 ono.s . . I n order, how·:ver, to demonst r ate 

" ~ 



the place of t he Canadian specie s in the farnil? a pr eliminary study is made 
of ,e;eneric .relations 1ni thin it. This study i s not claimed to be complete and 
cannot. be accepted as an entirAly s a tisfactory b ~1,sis for the erection of 
new genera. More ov er, the s+ud y is not bas 0d on the examinati on of for e ign 
specimens, but on th lite rr:tt ur e ani illus tr G. tions of shells and suture lines. 

The spc,c i 0s inclUcled in th'_; fi:imily Gyrnri i tida:.1 oxhibi t a grtlat and complex 
r<tn£!'.O of v~rL, ti on. There ai·o v._.ri c... tions in form and proporti ons: thus 
"rhorls vary from stout and thick to comuress .:·(i:. -t he umbilicus from "dde to 
noxro"· or o1most c om'Jl i) t nly clos ed; th.' v ontcr fr om rounded to sharp; and 
thE!- um'iJili cnl shouldi.-ir fr >m r ounded t o nn~ular • . Tht:J ornarn .. mt j s . of mnny 
diffcrp nt kinds: m6r o ~rqvith lin" s; folds :mcl. co:,r 2c ribs; fin •1 , . cU.rv t ~ d ribs, 
S tron~O S t no« .. ;r . th ' mi 'idl l~ Of th,c' Sid OS ; s·tiff, 1 it tl n, CUI'V t' d 1 finci ribs ';. and 
onn or t·-·o ro1~1 s of nocios· • Folds or coa.r s 'o· d bs , s tr on£;ns t ,, rioai tht ~ um.oil i cal 
shouldor, 111ostly curv .. :d o.nd .-· vcm r r.1curv.id or rursiradiato ilro rJros cnt in 
s omo spcc i ns, pn.rticularl y thos e. of . th • gnnus J.:.i.po.ni t r~ s; they usunll¥' nlmcnr 
?- tan car 'l.y st r~ .g: c' of .ccroY>th • . S.t 'rong, sli..?.:ht.ly curyi;d ribs or f olds o.puc:nr 

· on tht) livine; chamber at o F Ltc,· mo.turci ski.eo:t of i:::r·owth in .somn . specio.s, 
·· follow:in~ a.n · ext<rndod smooth .st£is;e. Accentu.n.tion of, or change in, · ornament 

on the middl e of tho sid0s occurs in somEi species ·.grou:.>s. · For exnm ?l o : 
nccontuatcd: ribs _on th,<.'. middle of tho sic.ea occur .. in~ joll;yanu2; one or two 
late ral r ,01.111s of nq;dos occur in Q:.:.. n.loxo,ndraQ_ , .• :nd ~ · bollu.rirms'is; and a change 
in the stronia:th of tho orxvimcnt t •.ike s pl · ce no !lr the miti.dlo of the sides in 
~ hagi. Tho sutu~<! lino vnri0s in .comJloxity fr om sho.llow to doc ) o.nd 
ramifi~~d indontm.tioris; i'n 'width ·and ·divisi on of ES; and i~ doi;roo of 
dopondoncc of tho auxiliaries. / 

Thos o many chnract"rs. o;f f orm, 01·nam~mt, and sutur .o lino are combined 
in a vory COIDDltJX WE1Y ,' ,,.Tith .li ttlo Co-ordina ti on or llinkin ~ r' of · ch~L:I' OCtc r 
with chnra.ct<1 r, to form a gr na t number of snc cios. Tho combina tions o::n., 
much too complex to admit of n. s impl c' class ific cttion. The f ollowine; arr ~J,ng,~ 
mcnt of n fem s '()ocicrn in. th(~ form of tl. koy will d.cmonstro.te the v1.iriety of 
combinations in w,h.ich tho oJiJ:i.ra.ctor·s· arc cnst and h611• :· difficult it is to 
resolvo t bis f amily into vir.ill-dofinod spuci os a:rou •'.)S or genor !•, , It will 
also s ervo to show the r elti. tion of th~1 Onnadi~n to othm· sooci 1:: s in various 
pi:ir_t's of trio: ~·o:rld. , . · 

I• Cornqr os::rnd. wh.orls with d e: cnl y cut 't o , . r<:1r ~: ly t mod oratt: ly cut sutu,re linos 
.vll th d c oondc;n,t . auxi l iaries,· · and . wid(:), d.ividod ES .or narrow. updividod ES 

a . Smooth whorl s or at m.:.i,turity strone; ribs or folds of Japonitos_
pa.tt·i~ rn . .' Gy;mni t os. 1l1oj s isovics · 

.A. Rou~dod v ont or 
1. Modqra t c.\l y t o qui t o cvolut o 

i,.:. anknrn (wide, di v id.c d ES) 
G. o:ibborno.lis (m1i·:cov1 , undi,v idod ES) _ 
11.:. incultus (nnrro1rr , undivided ES) · 

2. Involute 
\1:. subclo.usus 

B. Sharp vontqr 
1, Evolutn 

· Q:...i. volujakenSis 
2. Involut e 

. # ~ hollo.ndi (sutur n 1 inc .not ver y complex) 
b, Curvfld. ribs, accentua t ed ·on middle of sides (Buddhait e s Di ener) 

A. Rounded vontor 
1 ,' Modor1.t t o1 y involut e 

\1:. (Buddha.it os?) .i ollyamis 
B. Sha r o vf'n t .;r 

l. Inv ol uto 
\1:. _Lllud clhn,i t es_) !:.a~ 

c. ...,'Tw or t "·o la t er al rov1s ·of s 0in'c s or nodes . iv1os tly do 'pl y cut 
sutur e~ linos 17rith div i dud ES. Au:- . va ri ously dopondcnt 

A. Round1~d voqt f r 
1. Fuirl'y evolute 

~ aloxandro.o 
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d. Rad i a l qostao 
.A. Sharp v cn t.Jr 

1. ·I nv:ol u t o 
G. s ubcl a.~~ Hauer vnr. Sa lopek ( n ~s p .?) 

II· Evol uto , irri th stout t o mudor o. t dl ;1: c or11pr ossod ·,;rhorl s . Suture line of 
compl exity int·)r mod i ato bet1'f(;cn G_;ci_J!_i tc'~ a nd ~~~QU£!1Eit r:; s; und i vid ed ES 
nnd n ·Jn- dopendon t a ux . 

D • • Roc1Jr ved ri bs or fo l ds , s fi·o!k:;cst nonr umbili c.:n l shoulder . 
A. A'1e;ul r.i.r vonte r" J_ll.Qoni k· ~ Moj s i s o-.r ics 

~ plnnipl ic !itus 
~ ch r.mdra 
L sl.YQ:_iva . 
L .;;nnghof eri_ (ve r y si mpl e suture line) 

B. Rounded v on t e r 
~ u .-:i:r n (vo r y s i m'Jk suturo line - cor;inr esscd . 

To II~a B ? but n on-dcpondEJ~ t· aux .) 

II I . Fair l y stout t o comur oss cd whorls . Vor y sii:1pl c sutur ·· line , und i vided 
ES , dopondont aux . 

n . Smooth whor l s 
A. An~ul ar vontc r 

B. 

1 . ;11odr1r o.t ci l y invol u t0 . Anap:y!'!ln i t us Hya t t 
A.!... l <mo.rck i 

# !h..!.. cf ·-1EJ.LD..ar gki 
Inv: ol u t o 

.A .. !. ~nvol utu.s (c or:ipr os sE:Jd ) 
A. . v i'.t- 11laska (c onur c!ssod) - ---- - . 

Rou nded v on t or 
· .. 1. Fairl y c'v ol ut'o 

f::._._· dooauP·''rntus ( cor.1'".lr ossod ) 

Genus , Q:;y].nn i t t.i' s ;,foj s is.ov i c s 
G:vi:m i t C: s hc:..e: i McLoo.r n 
. Pln tc I -:f'Igure 4 · 

1940 . Gymnite s lli1g i ivfcLc,n r n : Gool . Surv ., Canr~da, Pauor 46-1 
p . 13 (mi 111ooi:;rauh ); s nne , i\uuond i x I L, p . :1 ( in or i nt) , 
Pl • I , f i "' . 4 . 

This is a com-pr ess :·d , i nvol u t v s·o,' ci ns 'Fi th shr..Lr-p von te r .:J.nd r ounded 
u:nbil ical shoul dn r. 1 01!1 , strai:~ht , r · .d.ic: .. l ribs ex t ond fr om t h " umbili ca l 
shoulder to tht ' mi ·ldl D of the s i do of t ho whorl. Out s i de thi s th(' r ib s 
a r e fainte r a nd ei t h e r straight or s li ,;;htl y proj ec t e d near t he vente r. A 
f ew fa i nt , rad ial f ur r ows a r e seen on t he surface of t he she ll. The sutur e 
li n e i s com1')l ex a nd of t h .: Gymnit e s_ pat +ern; the ES i s deepl ;>r d i v ided ; t he 
aux il i a ry suri es of l ubes and S'Jd dl es i s 'dependent; bu t not so much so as i n 
some other spc ci c·: s of ~ymnj. t e s . 

Tbis s-pe c i e·s is v e r y clo se t o a v 1.:1 r h ·t y of ~mnit r::i s subcl ausus Hauer 
fi'2'urt' d by Sal o-pe '<: (1 911) fr om Dul mati a ; t '10 sut ure l ine i .s not so t om )lex , 
h o'1'''V ~ r. }'ymn i t os subclausus Ha ue r has a r ounded , n ot shar p , v nn t e r . 1I'ho 
su'r f ace ornarriont i s qu itn d i ff ~' r en t fr om t hC"1t of t h ,o gr-nus Bud·lhaites . 

Moasurcmonts of the h ol otyoo a r 0 : 4o .o ; 53 .5; 17 .~ -- • 

ThG si;icc i os name is .given fo r C .O. Hage · 

'J'..:loo . Gool 0<;ical Surv .-J y coll .-' c t ions : hol oty'9, : , Cat . No . 6447 . 

·'• 
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Gymni t t: s hollandi i'JcLc.·.<:i.rn 
Plo. to VI, fi.r;ur o 1 

1946. Gymni tc s_ hollgndi McL '[\.rn :, G"·ol . Surv., Ca nada, Pnpor 46-1, 
p. 14 (mimooe:raph); same, Sup ·)lomc•nt to Apucmdix II, p . 3 
(in ~ print), . ~l. VI , fie;: 1. 

..1.: . 

Th is is a l ::.rg :· , sharp venter ., d, involute ,a nd c omprc:issod sp0cics . 
Tho surface;; is n.oarly S!l1ooth. 

Comunrod i;.r i th Gymni tos h;:.ti:;.i it h!\S ·a smoother surface , a s im 1)l nr suture 
lin e , nnd an undivid~d, not divided ; ES . 

!· ' 

... oasur omcnts · t :.ilG::n ono..,.ctu<.1r to r wi1orl £;c:o~ ~h;: ante rior ond of tho 
hol otypo aro : 200 .0; 58.0; 19~5; o!o; - · 

. The: ij!)mc is e;iv :~ '! for Dr. S .s . Holland , 

Tyne . Gcolo.gic ;:,. l Survey coll r ctions : ho l otypo , Cat. No. 6448 . 

1946. 

Genus, Anae:ymnit0s Hyatt 
~-nneymni t .' s .v ic.-nl nska. iv· cL c: a.rn n .sp. 

Flo.to VII, fi£;µ:i; c 1 . 

Anae:ymni t e s inv olutus var . vio.-g)n§Jm .McL . ~ nr n: Gt;ol. 
Surv ., Cano.da , Pa1)c r 46-1, p , 14 (mimeorrr o.uh) ; same , 
Cup 'J?l Omcnt to Appendix II, l? · } (in orint) , Pl. VII, 
fi<;. 1. 

Comuarcd ,-,i th AnDe:ymni t e s involutus Gue:onbo. re;c r the spe cimens of t his 
vsi.:cit-ty are simil a rly inv olu te , vory compr essed , hnv c n sharp v e nt io r, nnd a 
si·11plc sutur e lino v1 ith very small ind lm tntions. The saddles of t he suture 
1 ine aro ''1ider, h owever, and tho surface has small, irre e;ular varic cs of 
growth. , 

It is pro-oo s cd tha t vio.-alo.ska .bo us r d us a sp ' cks name , 

Measur ements t '..Lken .at a bout the: mid i l e of the uenul tim '1,t e v1l1orl ar c : 
5 6 .n; 4 3' .n; 21;.5 ; .26 .5 . 

A.l '.1skD., a g 8oe;rauhic name ;_ 
,., . ;. 

T:vg.2_!_ · i}3olo.ie;iccLl Survey col], octi,ons : hol oty"9o , Cut. No . 0446 . 

. I. 

·: _r: ' · Fami~.Y, Hune:ns it idao' Vfo.Li.gon 
f ' ' . 

Th8 Middl e Trinssic shells of th•' fnm,ily · Eun.e;nri tidae inc l ude , on 
the onG h :v1 d , co.rin.:;, t o , bi"-'.hl y ornate she lls, as ·in th€: g enera Judicari t es, 
Eutornocorns ·; Hal il uci t Ps , and Hun-"'11ri t ns ·, o.nd, on .. ~h • ' ._othe r · oxyc onos or 

. near oxyconbs ns in th,~ genus Longqbardi t hs ~nd 'tLS 1 in, Mi:ddl ~ Triassic 
SUt; c.it1s .t h::i.t ho.v o boon r ofr rr ·d , · prob-'.1bly, · incorr l¥ ptly t.o the .Low er Triassic 
e;cnus D0,l mc,ti to s , Of the carin~1 t o- orna t n gr.morn Hunga:d t os h~s the Vft' ake s t 
cost -:i.t o orno.m0nt o.nd pr obnbly is th·· closest of them t o th. oxyoonic genus 
Lone:obarditos.; it '. I!)a:f.· b).:) no t ed ,. i n t h is r c' gu.rd , t hat b oth Spath (1934) and 
J. Perrin Smith (1932) r o coe;niz,; th, ~ close r ol n ti on of Hu..ne:nrites and 
Longobard i t es . 

i'1ei the r . ty-0i cal Hun-'!;ar:i. t os1• n or any of th~1 cnrinatc- strom;ly orna t e 
.gcnern of the f ami l y nr o nn' s:·, nt i n the.· Boyri chi t os-Gymno t oc e r a s faunn. of 
north(' '1s +c rn :r3riti sh Colu."I!bi '.1 . Th<li'\" th,· mo" t common sholl is the' smooth or 

./ 
/ 
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D.lmost smooth ox;vcon.: , com9r0s~od, imrolu tc , ~md '"ith s h·· .r-p vont .:i r, Somo 
of th r'\). )X: "C0'1·. S fo·'.'1' . smo ot h in ·1,·r ·•·hor l s ·;· oth r 'S havo c: .... ri n1..ct0 -orn~. t o , 

0v01u t.-) , fo.irl:·r st ·)ut in'!c r ,-·r·)rl'"'; and sor:in h · vo c1 :.rirnte -ornL-.te , co.di conic, 
thic~ , denr ossod, inn~ r ~horl s ~ Tho ~o oxycon · s with both c~rin~te - ornato 
and '!'i th smooth inmff '''horls shov1 coqs lde r Ltble vari · tion in· -Suture line, 

'Which t o-,.r: ther 1'1ith· the rn:,tur c Of th·• inn.; r YJhorl s , mu·-~'t b l-) Consider •·d in 
:a,ss i .gnin.o,: thr: l1) to sl:)cc h is o.nd .. gcnor c1 . OxyL~o1ws with smooth . iime r whorls and 
vii th a Lon;.i;oba:r_di t _t2..§. po.tter ri of sutu1·e line of c ourse b ,~ lonp.; t o the ~enus 
-~_on:i;obardi t t'S . CJx.ycon, s '" i th cci.rinn te-ornr tc i nne r .' 1·:horls nr e considerod to 
bo developments oara llol with Lon ~~obnr.di tos and HunR:ar i t •::s ; t hose with 
Longobardi tes uatti.:rn of · sut~r o lino [ .. :t.7:-~-i-or th~:-;;r 0s.-~nt, r eta ined in 
Lon_gobardi tns, r~nd it hnnuons t h1 .. ct thF:sci .include the shells with evo lut o" · 
carinatc- or nat.::: innr,; r 'flhor l s. All o t h. ·rs I th{., t . is those not nl ::i.ced irf ' . . 
Lon?.obardi ~l'S, thosu v.ri th nqn-Lon;::obardi t os " t ~rl 'i of suturo linG and with 

·'s mo o th or carino.t(' - otn"'lto innnr whorl s o.ro , for tbc· Present , · i nclud0d 
t entatively in 1Hun£:nri tos t. 

'I'he ear l y C<1rinato-orn11t o s t ·1.go in the· oxyconic spc ci ·.~ s p c' rsiqts l ntor 
i n the onto.c>·<'ny of s om0 specimens t hin i.n others, producing an onto~(motic 
vnri,:1ti on or 1v :··.ri r.i. tLm in onto~~inotic timo t as it has been call ed . 

The suture lines of tho oxycones show o. c onE1idorahle r·nngo ·of variation. 
S ome have a Lone: obu.r d it8s p£1.tte rn. Others have, whnt my b,• co.llod for our 
pro sent ourp;;e , -a ·-;;-~·.:r:;'O·n~obnrd.i k~s suture lin8 . Somo are of 1.1 pat torn 
i ntermediate boh'cen the two. Th,~ int r r modi .:1t o stylr~ occurs in s ome typical 
s·p-'ci ·· s of Hunp·ari t e s • 

The Lon '"Q}_ar d.i t 0s suture line has tyuicall y do o'9 , s l eno.ot s a cldles D.nd 
; l onl". l obes . SL is in m:i..ny s·"9r' cimcns 1ai·si: r thc.n ES; S2' ·mD.y or inay not be as 
l nrg;(' t..s Sl li.nd ~ is s ituated on , or· nec.r , tllf. mi ddle of tho si do · of the whorl; 
tho fir st ail.x ili· .r y saddlo i s fair l y l a r.r.;e i n somo sp;.'l cimons, but mos tly 
s~n.11 ,: r thn.n S2 ; a t l ':r1st thr o auxiliary st:ddlr'·s of fair size lio · betweoh 
S2 and th:i· umbilical i':;houl 1ior .. L2 is. fi.G L .r p;o- :LS , and in s·omc specimens 
l nr~(; r thn.p Ll ; th•' .first auxiliar;y l obe is lan~,; in sor:ie spe cimens; and all 
lobes ar c i nden t ed · ·, t _ the; base . T~1c inn ' r 1•rhorls a t n diaraott:: r of nbout 
10 mm . have a simnl e r sutur,-, linn mith onl y t'''O· o.u)ciliary saddl fls bo tv,rc cn 
82 o.nd the ~ umb ilico.l sboul ..,_er; S2 i s insidt:J the mid.dle of the side of the 
ir.rhorl; the so.dJ.l 0s ~tr.c not SO rlOCJ·J u.nd s l ende r as at l a t e r stage s ·of grovrth; 
ES is lar.e;er than Sl and. Sl lar:re1· t han 82 ; and 11 is larger . t han' L2 .. 
17.i th o:rov'lth , Sl an;i s2 - increase in size s 0 th t Sl equals or exceeds ES ih 
size.: and_ S2 is as ·· lai·ge <~• S - Sl; 12 increas e s in l e n8;th and width to equal 
or ehceed 11 in size; the auxiliary saddles increase in ·number and S2 moves 
out t o a nos ition 6n or near the mi dd l e of the si t~ of the whorl ; the 
saddles become dee ·Je r and more slenrl.er i n outline . 

Smith (1914) . noted chane: '· s in t he sutur A line \<rit.h t he e;ro1<ith of the 
snell, for be" state.s that "even in the early mature starre s there is rio 
differ G- ntiation in to an adventitious and a l r-1.te ral series ". 

Spe cit< s current ly included in Hun.i;arit es show considerable variety of 
· paV·e rn of suture Line .. Some tyoical spe.c i •" s have a suture line inte rmediate 

bet"'er.rn the Lonr;ob 13.rtj. it_e~£_ and 1r1hat will be defined belo 1.v , for t he purnos e of 
.this r enort , a · n on-Longobardi t e s line ; th.:•y ha-' ''" a l arge Sl, even in some 
snec imens as lar r-e or l a re:;e r than "ES ; i 1avci i n· s ome s oec imans a l r:i.rge 82, 
al~ays farthe r inside t h. • centr e of thr side of the whorl than in Longobardites; 
have lower ·a.nd 'l esG sl ender saddles t hq.n thosu of Lon.g-obardites; and -have 
smalle r auxilL:i.ry .:tban urincinal saddles ; L2 is a lmost; or as l o.ri;e as Ll 
a.nd th e lobes ar t? inden t ed a t th ,-, baso . V::.ri o.ti ons occur nway f r om th:i,s. 
oa tt r' rn to what is hero cC1.llod th e~ non-LonR:obardi t os suture 1 in •.' , in v(Q_ich 
the sad.dlc' s :md l obes dee :0as•'l in si'(;C fr om vcnt0r to umb ilical mar.<;in . i:t:l: is 
")attcrn of sutur fl line r es n. mbl '-'S t o S JtnC cxh~nt th 2c t of Discocorntit13s , It, 
hov•<·ver , doos oot h civ0 th ,~ v,n7 lan;o ES of Corat i tos nodosus (Il rue:uie re ) • 

• ~ ! ;· •. 
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Typical c:' ; ) ,~ ci c s of Hung:l~i t0 ~-- ho,vr-> com:pr c ss ,,d, fo.irl y involute -'"'horls , 
rrr i th narro'." vent r. r, s .r ,na: v entral ke e l, shullor• v entra l furrows in some 
s oe cins, a ni;ular or . even squar e- angl e d v ontro-lat e ro.l shoulder, and costa te 
or c.- 9st,c.i, t e-tubcr.culo.t'l) to smoo th s urfac,~s ; the costnc may bt:J ' lonP-; or s hort 
and _,on th i :rrn.r ' ixcrtof thQ si d.o s of tlrn 1;•l·:orl; the.' costat ion i s weaker than 
in oth,, r croirih<::•. t o.-ornr.t c e;c"mr· ra ; f th.) f r,mily , hovrnvor. Tho r;i;rou·:? of ' H , 1. 
caurus has .:;i: ve nt or :· noar ,, Rt to tk.t of Hune:aritos; thr· v ontro-lc.i,t ora.l 
shou lder . is not s o WP],l .d ofin(: d and th<; kl~ cl o.t matu r ity i s W··o.kor and t h in, 
som ';\'7h '"t a s in th,, SP1' cic s of Hunf;.:, ri t os des cribed by Kip:i.r isova from t ho 
mouth of Ol onck Riv or. The r apiq cha n"\O in ,;;ro1;1 th I however' from stout 
carinatf' -cost.s. to i_ri.n11 r whorls · t o comorc.ssod outer whorl is unk.11oir1n in spocios 
curr ently r . f e rr d t o Huni;i:~1ri t ·-.s. 

The' Hune:D.ri t'tdao . of the' Low r Trb,s sic include snooth or nearly smoo th 
oxycon·~ s as in Dalmn ti t os ; ovol ut tl , c<.irirw.t u-cost £,te shGlls as i n ·Pseud
haruoccras ; evolut, , tuburculutc , cost<.,.t e .<.lnd W~! i:i.Kl y ; ca rin:... to shells as in 
Pr ohun .«:o.ri t c s t ubc: rcula tus ( iiol t L; r); o.ntl fn~r'i'y inv olute , weakly costat c , 
compressed she;ll s with fa(:rti ga t e ven t <> r or -. w0ak· keel and ventro-late ral 
shoulde.rs as i )i typic~l Prohungari.tes Spath~ . . . 

. i ddl e Trias s ic ~un~aritids have more elemen +s i n the suture line, on 
the avera.~e ,· than Lowe r 'I'rias s ic shells ·of the same famil y . • 

·Due cauti o«, mus t be · exercise d· and t oo Do ~ i tive ·statements c13-nnot be 
made in se EJ kin.g amon.e: t heseLowe r ·Triassit genera and spPcies the oro.l!enit ors 
of t he Middl e Triass ic s ·9eci e s and .~enera i of this family, ·considering: 
that t he known Lower Tr_iassi .c .. g onera Dnd .s pe ci e s may not r ep;r8sE:mt a complete 
r e cor'd of,-•IJ·owe r Trias·s.ic Iiungarft_ids ; · tha. t " oxycone.1s mq.y ar is e iri any stock.; 

'- t hat carinao or k e e ls,' cos t'ae , tubercl e s,. and. an.e:ular v on "': ro-late ral s h oul ders 
ma y· ·ariEl«, indooo n :.1.ently and-. a'.t '·differ'ont . ti~o·~ in closely rel a t ed s tocks; ' · 
and · t hat any Chf.~ractors ma;y make their fir s t appearanc 0 in :early stne;os of. 
t l,0 onto..<?:erty (co c> no.e;one:sis) • . S-path (1934) not~s tha_t the Hunearitids ar e·· 
'<co ol ed. d orhativos of th0 ifoeko·coratids and Ct.! r a tifids. Sm'.i'th (1 932) has 
suc:;e; c ~ sted thc. t ' t ht' Middl e Triassic g enus Longobardi t (; s · may ho.vo dev e loped ·, 
ou t of TrL·~s .s ic Dr.;. l m!:tt.i tes. · 

Exc ic~ ot ·for· th.) f .ollowing obs orva tions t ho su.bj .ct of' tho derivation of 
t he iid.dl e Triassic · gen. ra will :not be pursuod further. A c ombination of .· 
cha.rc.i,ct or s , nD.illo ly :of. evolut e , com:or oss od shell, late ral costae , v entral 
keel ·, and ven·tral fur r ows , found in thr) Midd t o TriCLssic genus Judicaritos 
(grouo ·of a:Fietiformos, Moj sisovics) occur s a.ls o in -t he Lowe r Triassic ge nus 
Ps oudhar 'ooceras, ·out is acco:noaniod in the Lowe r Trias s ic by c. s omewh!.l. t 
s impl e r s uture lino n1 i th f <)Wor lobe s £1.nd saddl e s. Th0 styl o of ventor and 
ventro-l at or a l s houl c.~er f ound i n the iv1iddl o Triass ic genus HunP.;aritus is 
to . s omc ex t crrt f orecas t in the LQ"';· r Triassic .e;onus Prohungari ~ Spath, 
f or ox.:-unnl o in P. similis Sp0.th ; th<) k(' Cl i s n ot · tho str ong el evn~od keel 
of t y '9ic c'.l Hun.i:i:;;i tos, hovw~ _Jr . r:i:·h ,: ox;ir c onic shell, woll knovm ·. in Middl e 
Trias qic Loneobar d itrs nnd othe r gc:nJ r o. , first appec.i,rs in this family i n 
t h o Lower ~riassic, in thG genus D'1lm2.1_itcJ S• In s e eking the or ie;in of the 
oxyc onos wi t:h carino.tc-costo.to inn ..-) r whorls i n th" Middl e Tr iass ic Bcyri chi t cs
'}ymnotocc..ro.s f c,uno. , t)1u hyuo t hc' sis of ori.<?;i n from an oxycone 'i' i th i ntro
duc +i on of the cnrinato-orpat .:1 vihor l in th1=• uc.i,rly stu~o of .c;rov1th, that is, 
co eno~enbtically , should be cons ide rod among th0 hyp<?tl1os (' S. · 

Tho Middl 6 Triass ic soocios in ~ orth ons t o~n British Colmnb i a ca n bo 
c l asf..ified accord ing . t o the ornament of the i nne r v1:1orls ~ 
~ . Carinntc - qostnte t o smoo t h i nne r ~torl s 

a . Oxyconl:s 
1. Longoba.rditos sutur e lin o 

h ca.nD.dens is 
~ intornatus 

? 1. l o.rvalis 
2 . Intorined:iat c t o n on-Lon,gobard i t e s su tur o line . 

. .1 s .: ~ - n16t i:i.e: F;o.r t±.. - - -
' ~H'. 1. mackon zii 

~. ~ ·'· . 



o . Hm : ·'l.ri t .. rn-:likc V•'.nt :r 
'L ' cn.urus 
' .:: • I bor OD.S 
' E . 1 d'Vl'lson i 

B • V{ ,~ o.kl y cos t". t e iI!nc r ~-rho rl s 

n . Noar oxy conos . 
' H. 1 bufOnis 

C . Smooth i :i.nsr i•1hor l s 
a . o·xyc ones 

•=.i: , 1 nahwisi 
1 H • 1 ovinus 

' . I 
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The y Cb.n also be ,olassifi.,:~ d accordin~ t..) t he form of the oute r Yhorls: 
A · \Tentri:il keel-a.~:f:.v:entro-la t <' ral shoul der (Hungarites venter) 

a. c, i. ri1).at'8- cqstate inner . nhorl s 
' 1 H • I caurus 

1 H.' Q.or eas 
'Ii. 1 9-2'"'son i 

B • Oxyc ,me s 
a . Intermediate t o non-Aon~obard ites suture line 

1. Smooth inner •horl s 
' E . 1 nah'c1is i 
I H..:. ' ov in us 

2 . Carinat e - costate i nne r ~horl s 

1 g: .1 mctag?.:art i 
1IL 1 :nackenzii 

b. Lon~obardit c s sutu re line 
·· ·1. Car~nat~-costate-tuberculate t o smooth i nne r ~horls 

L • s.:.anaden sis 
1-:. in torna tus 

? L . . larvalis 
C • Nea r o~ycone_ 

a . · Faintl y co s+,a te i nne r '''h orls 
'H. t bufonis 

Genus , Loncsobardi t es Mojs is ov i cs 
Lon.go bardi t e s canader:.s i s 11icLearn 

·r. 

Pla te III, fi~ures 1 , 5 , o; Plate X, fi.gur~ 3 

Longobard i t es .canadensis '. McLea rn: .G ·~ ol. Surv., Ca nada, 
Pa e r 46-1, p . i4 (mimeoc;r a ph ); same , Appendix , .P. 1 
(in -pr~·.1-i:' ) , Pi. III, f i gs . 1, 5 , 6 . 

~~· 

·"' Thf' ma.tur P shell is a n r>arly smoot'-, ox;ycom' wi th flatt ened out e r part 
of s i des and i·1el l-de fi ned umbilica l shoul J.e r . 'I'he inne r V'!ho r l s hav e a 
narrow , r ouri:ied v(:nter 1i·ith or "lithout :.Cde l , c:.nd ar e fi nely costate , as i n 
the h ol o t yoc , to nearly smootn . The suture l iqes of the paraty .Je and a 
pl ec;ioty-:Je art· fi~ured ; ~he first s a ddl e , ' i nt erpr e t ed t o be l!;S ; i s mostly 
narrower than t hA s :'l cond , i n t ernr otod to b,, S l • . 1 2 in s ome specim,;ns i s 
1 on.e;er and ''' i d8 r than 11 • 

The costato inne r v1hor l s distinguish this sp··cies from ~gn.gobardi te s 
nevadanus Hyatt and Smith . Spec ime ns ~· i t h nc~t>.rly smoot:'l inner v1hor l s a r ,·, 
v er y closo to h n evadanus and :nay P~"ov c~ to be of thE!. t spc cif s. Inde ed 
further s tudie s ma y shoirr h ca nadensis and h intornatus t o bo vari e ties of 
h nEwo.danus . The v1hor l s nr t Li ckGr, thi' i nne r v;horls mor e> ornate , and the 
auxiliary J. ob fl s ar n f ,"v1nr than in h zsi.gmondyi Boockh . '!'ho venter is 
sharper t ban tha t of Hungari tes sol~mo.n i Toula and t ho suture lin n has more 
of a 1 on.gobar dites patter n . 

Measur ements of holo typo are : 36 .S; 59 .5; 24.5 ; 8 .0 . 
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Tynes . Geoloeical Surv ey coll ections : h oloty1?e , Ca t . No . 64~9; 
oaratyue , Cat . No . 6450 ; ul es i o tyoe , Cat . No . 9581 . 

1on,f!'-obardi t es intornE:. tus Mc1earn 
Plate I , fi.rr,u. r e 1; Plate XI, fi~res .7 t o J, O 

1oneobarc,U t es _intor:na~us .McLf -arn : Geol . Surv ., 
Paoe r 46-1, p . 15 (mimeoe;ra ;h) ; same, Appendix, 
( i n pri 1t) , Pl . I , f i <:; . 1 • 

Canv,da, 
II , p . 1 

The h olotyoe is an entire l y septate s u c i mnn , Pos terior par t of 
ultirriato y1hor l preserved is a bout as thick as hi<;h ; has r ound ' d, ''lido ,. lov:1 
k i::e l borde r ed b;ir narrow , shallo1f7 furro" 's ; and has sides ornam.:mt od 1·· i th v:1eak 
cos tac and fairl y strong tu,b orcl e s . At ante r ior end ·oas s c> s t o al mos t smooth 
ox:ycont> wi t.h com'Jr <' ss c-;d whor l, shar p vontor , . smal l .umbi lic1.1 s, a '1d Vloll
d efined umbilical should.or . i'(i th these ch,angos th<•. suture li ne incre as os 
in numbe r s of saddl us and l ob 2s and a t t ains · a Lonir,obnrdi t os-like pntte;rn . 
The ultimatt' v:1horl of lar,e;or S1?ec i mcns is ·_ an almost smooth oxycono , and at 
this 1 Loneobc..rdi t r: s 1 st oe; c of -"'.rowth it can with diff iqul ty be di stinguished 
from k.!_ co.naci~nsis , u ithc~ r 1r1 it'1 carinnt;; -costnto or smooth inne r Phorls, for 
a t t his sta.o:e tho innor "!horl s arc comol u tely enclosed . In th<J earli e r 
carinato -ornnt e sta-"" ' • howc:vc.x· , i t can b :· distini?.;ui sh,·! d by. the .stage of 
o.:ro"rth to '"hich t his cr.i.r inn.t c> - orne.h.: shell 'J(.rsists , nnd in spe c i mens close 
to t hC' holotyue by t hD ur0sonco of tubercles as well as costae . In pr acti c e 
the v:ri t or h~is "9 l ac .'d. in h int ornatus shells ~n v1hich tho carinutc- ornato 
whor l s pc' rsist beyond a diamc t<.I' of a Jou t 15 mm-· Actua l ly. -!J...:. intornatus 
is li t ~ l e> more than o. vnrLty of k...:. canadensis . 

Tho coro.titic, mul t isollato suturo lin1:i· is lik.3. t hat of Lone;obarditos 
cnnarlel}_s i~ , 'Ihe saddl es ar<' hiq-h f!.nd s l c.m:lc r; 82 is cl ose to the mi ddl e of 
the side of the '''horl ; Sl r.md. 82 ar o l'.l.t l o:.s t <•.s l o.ri;o as ES; 12 . is ns l ci.r ge 
as 11 and in some soo cimons a littlo lur~er . 

Compared ''' i th s1Jec iml' ns of li_unuari_~ <!S _s olimani Toula , "Ii th ornato inne r 
whor l s , 1.~ intor natus has ·kcel r·d-cost a. te - tu'cv-rcul :i.t o i nner vrhorls, not mer c~l y 

coste.te irnv :r .rhor l s , th- vunt •r is n.u·oar ently shr.i.ru,; r anc tho sutur e lino 
is somnmlw. t mor ;1 ·o f ,a 1 on..:;q_b<.!.r Q.i.~5~.§_~lik pat.tnrn , th · 8 2 bo in.::i: f a rther out on 
t he sidn of thr: 1.'r~ orl; Arthc•b1J r 1 s fi ..,.ur o of the su turo lino of H . solim·~. n i 

shovrs. a hif';11 , sl c nd0r ES .and Sl . 

ThL~ i nn:3 r whorls of h intor.natu,s r c. s 1.· mbl c .shells of Huneari t e s A'.'rumulus 
Ki uarisova . At the same stae;e of ,,.ro1;·1th , h ov1eve r , the Sib0rian spec i 0s hfl,s 
f ewe r and less slend".l r lol:ies llnd saddl es o.nd the ornoment d i ffers in detail. 

Measur eme nt s of th0 ho l o.type are : 33 .5; 56 .5 ; 26 .5 ; 17 . 5 . 

intQE_, w i ~hin ; ornc .. tus , embe llished . 

'!;rues , '.}e ol o o: ic al Survey coll ec ti ons : ho l ot,•rpe , C::.i. t. No . 6406 ; 
u l es i o tyoe , Co t. No . 9582 . 

Lona;obardi tcs l o. rv£·.lis· n .sp . 
Pl ate IX, fi~ures 3 , 4 

~h" holotyot1 is a s 'nD.11 sut' cim,) n , .urob'.: bl y n o t of mature · g r oY•t h , and 
may . n ;.urc s ,·o t the .inn er wh orls of :.n o:cvcon::- li"ko 1 o"1v~ob11rd it es intorni .. tus , 
the i nm1r whorls of 1"f:. i cJ:-, it r E.' S•J:nbl < ;:l . 

Ab out one quadr nnt of li v in -; ckLmbt r i s pr os ' rve d, th 1..o r emaind e r of the 
ultimate "'horl, i...s. pr ~ s . rv ~!d ,, bo. ing. sop t o. t 8 . It is evol u t e , with ·thick '"ho rl, 
rounded umb iliccil shoulder, r oundel sides and di s tinct kee l , 1!1hich is border ed 
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by smr;,ll ·furro ·--s . · On the s i des of the whorl are l arge , irregular tubercles, 
spines , a nd bull ae ; a faint s tri~ate ornament is obse rved. · · · 

Tlf~ suture lin e is cerr..l.+itic , 1.'ri"·h 'cl eep ,· ·s l e rid.er saddles ; · ~ES' is .wid.;~r , 
but notdee-ner , tk,.n Sl ; 11 i s i nden t ed at the · base and longl"r a nd wiJ.er 
than 12 . 

I + is a r easonabl e hypot.lwsis tha. ii this ·sh611 bclonus to. a sue cies 
r c~wmblin.Q'. h int o_rn1ctus ! ·but one in whic;h the . ;v olut e ' carina tc - ornato 
s ta~e pe r sis t ed lon~er in the onto~ony . It has not gr own to tho oxycono 
sta~e ~it4 its L~n~obarditn ~ sutur e line . 

T.vpe • Gf' Ol o1.:,ical Surv ey collect i ons : holotyoo , Cat. No . 9583 . 
'/ .. ·, 1' :. ··, .. 

1946 . 

. :· .,. 

Ge nus , Hungarites Moj s isovi cs 
· 1·1l:U:.ri.e:ar i !;·o-6 ·':' ":ifg_'t_iig<~~~U (ivl cL 8a:rn) 

Plate tI, · fie:uro •~5 ; Plato X, fiP.;ur qs l, 2 

Lon.e:obardi t ns .. :mctiakJ.~ Mck·arn : Geol. Surv ., Ca na da , 
Pape r 46.;.Ji ,· :p . 16 · ( rnim f~· o.i,t c.v)h) ; same, Appo nd ix II. p. 2 
( in -or i n t ) , Pl. I I , f :i'. ~ • 5 . -

). JI 

The hol oty ·JC and ' onl y .known . spbc:i'merr :i:s entirely SC 'Jtatc . 

In the fi r st quadrant of th:; ·Denul tima k whorl, as pr os(:I'V ed , the 
whorl i s much thicker than hie:h , ·about as 7 to 4 , and. t h ; urnbili cus is wide . 
The s i des of the whorl a r c cross ed iy ~ fout r{~s , th 0 b road v nntc r has n 
wo ll-dofinerl kc ol, bor d .--·r .Jd by shal lon furrows and a low rid~c dor sal - to 
each fur ro"' ; f a i nt , dist~. nt ri.bs , dirt' ctr_~d for'"ard at a n an.c;l c· , ux t ':;nd f rom 
th0 ends of th~ ~tr on~ lut~ r nl rihs on thr vcnt r o-lator a l s~ould~r ~~o the 
10"1 rid11;cs bord t·ri!lf',' th:' v on "- rcil f llrj: ow s . r::'hc: ante r io r c~nd of th0 penultima t e 
1'1lforl nas a inor o or 'loE\s° t r ian.o;ular sncti on , c, li ·' tl o hi~ho r -than thick , 11•i th 
fair l y shar -0 V\ln t e ii. I t is smoot l~ and has gently convex, conn r tfont sides 
and narrow umb ili cus ; the· rroximum wi d t h is noD.r thl· umbilical border . 

The ult imc.t1.J _,,rhorl pr os •. ,rv ; d i s ent i re· .y sop t nto , i nvolut,; , shar u
v onter Gd , n li t tl c mor e than t•.'! ico as .hip;h as t h ick 117 i th r oundod ,' umbilical 
shoulder and smooth , .gently conve x s i des . Thl' sh<~) ll t hu s 9asscs f r om ke e l ed 
D.n,:l ri bb od. cndicono t o smo·oth oxyconc , · J -

In thP p nul tima t,•) "'hor l of thr' holotyuc , o.s pr c s rvdd , thL1 suture li no 
is ccn:i.ti tic and simoL · . Th:! sad.ciJ. ,..,s :.1r ci loY! 2\.nd r ol ativ oly broad ; Sl is 
much low(' r (shor kr ) : thon Es: ; s:1: i ;s ·011 tho' \rt·nt r o-lator-nl shoulde r; and -2 
is sme.ll or than '31 and on the urnb ili c:.11 wall . 11 i s much l a r gor than 12 
a nd has ·a , f 0w indontations at tho bo.sci . ' '21h0 s u turo line on t he ·ul timato 
wh orl pr 0sc r vod is vary d i ffe r ent . Six saddl es li e bc t woon EL and the 
umb ilical shoul der ; Sl i s l nrgor t han ES; 1 2 i s o.lmo s t as l a r ge as 11 . 
S2 is much small qr than Sl ·nnd i s inside· thh inid.1'.ll o of tho side of t he whorl, 
thus hnvin.e: a differ ent nos·i ti o"l th,:i.n in t ho suture linr;s of 1ongobo.r d i te s 
j.nto rnatu~; and !!.._.!. .Q.~.nndonsis ~ A.J.so tho s addl es a r c not so d or:o and slender 
as in thcs(; SDlc Cic:s . Thr. "suture' l in..- i s cl oser t o t hat of s ome spe cies of 
t_ungari t ,- s than to Lonrrobn.r di t os . 

It is i)robabl e i;hnt in o. compl c t .:-; s ·:x ,c i 'lcn of this s 1Jech·s .• thltt is 
1.\ri th the living , Qhamb ·.'r int8.ct, th,; inn,' r C[l.ri no.t G- cos tat c Vlhor l s would be 
comul e t e ly invH;.ib l 2 . It c ould , how0vcr , bo distinguished fr om Longobard i t os 
intornatus and L. c:<.na'lonsis by th<- somc••1 h< , t l :: ss coin )r ossod 1':horl and by 
t-hc -~ut~1:-c li n0-.- Th; i-nD~rto.nt d ifforrmco , h·::W" · 'Cff, lios in the i nner VIhorl s , 
v·rh i ch nrc much t hicko r, havo only s bort -l a t e ral r ibs , D.nd havo late r a l low 
k c.,e l s , m~.tr.e;inal to th,, ventr a l furroir;s , in nd. :'i. i tion to t he ventral k e el. 

- Th8 '.FJe> cios name~ i s given for K .c . McTa~n..:.art . 

Type . Go ol o12:ical Surv (:y colloctio::is : holotypn , Cat . No . 6474. 
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1Hun.e:o.rit cs' m~ .. ck0nzii n .sp . 
Pl o,t,1 XII, fi .e;ur n 3 

'.!.'he: holoty Jr·· ;,:nd onL· su · cirnc;:-i i s impt)rf,' ct , but :i s '' uf · ~ici,·m tly Y't:l l 
preserved to establish the speci 0 s. It is entirel y septate i 

The antepenul timate v1horl pres Prved is evolute and depress ed ' be in n: 
much thicker than hi .zh, Elnd it has a lov1 k r el. The ornament is unknovin • 

. 'J.'he i)enultimate v1horl is moderr\t~l~r evolute, about as hi.e;h as thick, 
rounded on the sidos, 'T1ith abruutly r ounded u.·1Jbilical .shoulder; small 
vP.ntrril ke <i l, and disk,,1t , faint ribs. 

Th:~ ul timc.·. t q vrhorl , as ·9reser ved , is compressed, being much hi~her than 
thick ·, involute; ,_.,i t h shar o Vt' nter and smooth, gently conv ex s id.es; an 
oxycone. 

Six saddl •·s a re seen ·bet\" cm 31 and the wnbilical sl:wuldor. ES i s 
somev1h,,1 t lar ~:P. r than Sl anc1. Sl is much lar,e;or than 82, wh ich is inside the 
midc.le of th,· s~-ie of the v1horl; other saddle s are small. 11 is large r than 
12; the bas es of both ar r~ findy indented, as are also thi.:· first nnd s e cond 
auxil io.r y lobos. 

This s1.JC' cL s has l oss st out <'!.11d l <:c:;c; ornate· inner whorls and has o. 
diffor Gnt c:;utm::; line than '!J:µ:n-"'ari tes 1 ·nct .<v>:~arti; Sl is not lurgcr than 
ES, Emd tr.." s11a.c1.L:\s a r c not ·s·o' do:~ ) ·'.> or sl 0ndcr in ou tlinq as in thnt spo ci c~ s. 

I 

'G:oolo rr,ic'ul Sui::1/py CD 10.ctions·: holotypo , Cat. No . 9584. 
: ' . ' ~ . 
' ' I, ~ ' • • 

. 'Hunga ritc s t co.urus n .sp. 
Pia to xr, fi .,,_ur e s 1 1 2 

The hol,oty-0 0 o.nd onJ. y s?<'.C.~ i.mnn is . fairly well ?r~sc;rv nd. 

Th() uosterior ond of the ul tim,,to i·•horl is almost as ·hi eh as t h ick, 
has a v1oll-dofinod k.1el and fairly 'stout ribs on th .' std·os . Th,c anterior 
pa rt of tht' same v1horl i s mor ,J com9ross !d, b ~ ine; much hi c:ch;~ r thnn thick , 
-hnvine: som<' 'lffhut.flo.tt t\n,;d sides, £;r :·ntly r educ c1 d kee l, narrov1 v ont or, 
r oundod v1:mtro-la t e rnl shoul der, rou ndo :J. umbilicnl should.or, and ~r0ntly 
r educoa. ri bhing .• 

This , s n.1 ci •~ s is much small e r t han 1HunP-:ari tos I borcas, the pass in <:; from 
stou t, stroivdy ri ·b,-i d whorl to c ompressed shc.11 coming c. t o.n oarlit:r s t o.ge 

,, of ?r ovr th .• 

AT)roxiinato mo?'su~ pmonts ar o : 20.5; 49.5; 32.5; 25. 

TYD o . } ti olo t.i:ic ·i.l Surv ey coll ctions : holoty-oc , Cat. No. 9585 · 

'Hun~aritos • bor oas n.sp. 
Pl a t o XI, fi i:;uros 3, 4 

Only -pr;.rt of th ;-i holoty-pc' is k " o'•n , includ int::: th;~ first and l ::.i.st 
q_uadnni.ts of th ·, ul tim· t o whorl, n s urosnrv ,.d , and at l nast ;:., quadr o.nt 
of livinl?.'. chambi ·r. 

Th0 first quadr c.nt ho.s a v1horl a.bout as hi -:h ~1, s thick, is mode r ate ly 
invol~to , has r oundoa. s i de s · .i1d vc;nt ;; r, a low, but distinct ventr a l k ~el, 

an :l fairl y s tr on:.e: , rath or c:.,9 0roxin:iutl; , L ·,dio.l rib s on t he sides of t he 
101horl. The> s c ri os do not ext end to tho k( '(' l a nd th,; surf t.~co is rather 
smooth on c i thor si de of th0 k col, 

. ' 

' ·I 
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On the las t quadra nt , the shell i s moderat ely involu'e a nd somewha t 
c orn :i r e s ;; Pd , the "'~1or l 0?- ini\ hj_ -~he r e1u.n thick , s ome 11rhat f la t t ened. on t h e 
si ~ es ~ ' w i~~ na~row ven t e r , l o~ , narrow, ventr a l keel, wi ~h v ent~6-lateral 
shoulders be c omi ne; distinc t near the anteri or end ·and i.; ith well-:defi:ned 
umbi 1 ica l shou~der . The ornament i s n_ecl i n in £: , c ons i s t _i n i.; of. lo"' , narrov! , 
s omewha:t s iemoi dal ri hs , ·b(,fo'omin:e; weake r aria_ finall y disn:ooeariri~ as they 
a DCJroach t hn v ente r "'There onl y .r;roY1th line s are p r es <m t and exte nd almost 
s tra Le:ht acroc; s thn ventcr. 

A.lthoueh the hol otyue sue cimen ma y· not hi:i.ve reached full size , it is 
s mal l e r t}la n 1fu 1 . daws ;mi and l a r ge r than 1E . 1 caurus , and t he com )ress i on 
of v1horl and r nduc t ion i n k e el a nd ribbine; com.e at an earli e r s t af!;e . of 
g r ov1th t tan i n 'fu' daws oni and a t a l a t e r stae;e than in 'li.!_i 2,aurus: 

. . . .. -

Measur emen t s at o~g-innine; of last qu8.drant a r e : 25 .5 ; 49; 4o ; 25 . 

Tyue . · Geol o~i cal Surv ey c oll e cti on s : hol o t yue , Cat . No. 9586. 

IHunearites ' daws on i n.sp. 
Plat. e X, figur es 8 , ~ 9 

Mor e than half a whorl of_ living cha mbe r is pr f?9e r ved . 

The l"a st Quadrant of t he uenu ltima t e· and th f> first quadrant of'. the 
.uitimi. t e·,,,h·c;-rl of . t he,. ho l o t yue , as prese rved ,· ~~ e -fairl y sto\it , somewhat 
h i e;he r t han t hick , v1 ith na ;:r ow f as tiea t e v ente r and strong rib s. on inner 
sid e of whorl; thn :1,i bs flatt en and d i sauuear bef or e r each i ng'' t'he v en't er. 

The :·l a s t qua d.r ant of ·the ultima t t' vrhor l, as pr e s erved,' is fairi·y-.:: . 
involu t e and com-Jr essed, b e in~ much h L.>;her t ha n t h ick. The venter is 
fastigate , and we ll-rounded v entro~l ateral shoulde r s ar e p r esent . The 
umbilical s houlder is r ounded. The ri,bbi n.c; i s de,c lining , consisting of 
l ow fl a t ribs or f ol ds , ·scmiewhat .si-.<.?;l'l}o:i:dal i n: outl ine . 

Th_e sutur e line .. is not fully 'rn o111n; it i s sim•Jl e ·and ce r atitic . ES 
i s l a r e;e'r than Sl and Ll 1.s much lare;e r t han 1 2 . 

The inne r who rl s ar e no t known •. However, it se ems t o be a s ound . 
d·eductiort th~t 1H.i-· cia1'1s oni be l on~s t"o th~ s ·e i-ies . ' H· .. r :ti~reas an'd ' H .1 , caurus , 
the out e r 1Nl1orl b'ein~ so similar. l&L_I . da···s on'i ~e- ems to differ fr 'o;;-the · 
othe r t 1r10 in the la:rg er s .i ze and •Jos tponement of compressed . \''ho r l to a l D. t Ar 
sta.e;e of' e;r ovrt h . · :keel ed'-cos t ate innbr whorls 1nay· b e inf e r r ed a s a rea!;l onabl e 
hypothes is. 

The s pe cit.~s was li s t ed in t he first ed i tion as · Hun,c;ari t e s cf . trifonnis 
. Mojdsovics . The r e s embl ance i n t ho livin.o: chamb er stage t o li.!. tr iformis 
is consid erable • . However, the .e;rowth in ' H .I davJSoni is definite l y from 
st out to mor e com ·Jressi:3d vrb.orl s and not fr om t h in t o stou t er who.rls. It is 
infe rr ~d t !1a t t he , on1amcmt i s' from s t r oni;ly rfo9ed t o weak-r i bb8d , ·and not 
fr om s moo t h t o rathe r \'le ak rib s ns . i n ~ trif ormis • · 

The s pecies 'H...!l caurus , '!i.!' . boreas , and ' H .i da 1'1son i are closer i n 
g ene r a l appearance t o true f!un.gar~t e s t han 1;tny of t l;ie fore~oin.g s pe cies 
provisionally r e f e rr ed t o t ~1 is genus . Th0y have fa i rl y wel l d eveloued 
ve ntro-late r a l shoul de rs on t hEJ liv in<?; chamb ,:, r , and t he ribbin~. of the 
inne r part b:( tl;~ · sides i~ much like that · of some spe ci es of Hilngari tes, 
althou~h unlik e the l on.ger, al thou~h wea k , ribb ing of spe c i e s like 
li.!_ moj sis ovicsi. The ke e l at t he: adult st:.ige 1 h -J1.'1ever , i s no t Jrominen t, 
be ine ve r y small or r 0ul aced by me r el y the angula t i on of a fastiga t e v enter. 

, I 

Hun~arite s inv ol u tus Ki Dari sova has vente r · and v entr o-lateral s hou lder 
much like t ha t of t he l i vinf!: cha.rnb<, r of IH ,I dawsoni and r el a t ed spe cies , 
but is mor e c omur essed a nd inY o lu ~ e and hus c ompres sed, i nne r whorls , 



Estima t ed measur ement s tc.Jrnn n ear the ante ri or end of the ultimate 
whorl : 48 ~ 55 ; 33; 14.5. 

Tyue . ·Ge ol o ·>:ical Surve y coll ecti ons : holot ~rne , Ca t. No . 9587 . 

1 Hun~arite sl bufonis n .sp. 
Plate X, fi~ures 4 €0 6 

This sueci e s includes com)ressed, involut e she lls <ith fairly · sharp 
vent c,r: at ~.nte rior end. ·of ul'tim~.,t e whorl, as pres erv ed, th e . venter widens 
and is mer e l ~r fa?ti~ate wi t h w~ak ventro-lu t nral shoulders . Surface has 
i rr ·:-' gi.1.lar va ri'c e s of <:ro1·:th and si.c;moidal U!1Vi crn faint r'olds. 

r 

Inne r whor l s ~t diamete r of about 4 ~m . i s r ound, evolut e , ~ith faint, 
l att:~ r al costae . 

The sutur e line is simul c and c nr :.titic . ES and Sl q,r e fairly hie;h , 
8 2 i s small e r th:'.n P-ithc! r, and auxiliary saddh1p are very small. 11 is 
wide and is l on c:< r tha.n 12; b o th ar P. indent ed at th0 bas e . 

T..ho holotJr1Je of 1Dalm: ti t e st parvus Smith s omcrnhu. t r e s em0l e s thP inne r 
•r•horls of 'H..!' bufonis , bu : th" curve of the o:r o1: 1th line s is different ; the 
sutur e line. may no t ~e simil_ar and ,it may not .be congeneric '':ith 1H. 1 buf onis. 

Api_)rQ~i~te mea~.ur~ments of holotype : 44 .5; 56 ; 27; .6 .7. 

Types. G•~ ol o~ical Surv ey coll •: ctions: holoty·9n , Cat. Ho. 9588; 
paratype, Cat. No . 958~ ~ 

' ·Hunga r i to's 1 riahwis i n . sp. 
,Plato XII, fi,gi.ir e s . ·4 .• 5 

Only the hol oty 1)G is movrn , of. whici-1 about 9n0-half yrhorl of living 
chnmb <~r is ur os orved. 

The ant epc nul tim::.t o whorl, at a . diamo + .• : r of about 14 .mm . is c ompr essed 
i nvo lu t r-: , with narro'"l Y round'od ve .n.t or . ·f_~nd srno otb surfa~e' . 

! • . : ..... ! t . . 

The ":)enultima t o mhor l is 
smo oth . 

' inv olu"' '" · com'Jr ess,ed , sharp-ventor ,;d, and 

The ul t ima t o whor l, a s pr os..; r v • .;d , is involu t e , compr essed , ·sharu
VLmt er ,:id , nnd almost smo oth; t h <J s urface hus fin .:? sigmoidal lines of .o;rowth. 

Th u sruid=h~ s of th'..; suture, li:p.o ar e . l ow and v1 ide , the: l obes ar r.; short . 
an:i. v" i dCJ , . v ·:: ry fine l y indent ed, ' ·at ' their ba s es. 11 is l a rg•' r than 12; ES i s 
not much l ure;o r than Sl, but Sl i s l argt: r them 82; nbout thr.00 auxilio.ry 
l obe s and saddl e s : i.r .~ pre s ent. 

The ventL' r is shar u~:r ~end thr~ number of , auxili u,ry l o'l;l os a nd saddles is 
e; r 0at e r th<:i.n in Hun~ri t e 's invol utus va r. lo.cw i s Kip:'.ri'so'-':ti.• 

A.ppr(lxim~1 t 0 mens u r (l mcnts a r e : 31; · --; - - ; --: 60 ; 5]..5; _24 .5 ; ,4.5 . 

·~ Geol o ~ical Survey coll 8ctions : holbtypc , Cat . No . 9590 . 

' Hungarit os ' ov inus n.sp . 
Pl ato XII , fie;ur c s 1, 2 

' The holo t y-:ie , entire ly s epk..t<l , i s th1.: only kn ovm spocimon . 

'?he ante periultimato Y1 h o:i'.'l i :; modoratol y c om')r ossed , with somewhat 
fasti.e:at e v on t er and smooth surf.s.c e at l o;;,,st on th<' oute r pa rt of tho whorl, 
n oE,r t h :• v en t Cl r. 
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Th e- n0nul tim .t o ir1hor l , s c 'n i n c r oss-s ~ c ti on , i s comtfr os s ,;d , "'i th 
shn,r p '·'·on t :, r . 

The ultimate whorl , as pre~" rv ed , is comor essed, inv olu t e , and sharp
ven t 8r Pd . Near thf' ;)os t erior end are about t hree distant, low fol ds on t ':1e 
miJdl e of the side of the whorl, 

The sad1.l es ar t; mode r ately de e J ; 1S and Sl are of about t he same si ze ; 
11 i s ve ry wide and l ar~er t han 12 and is fine l y indente.d . 

The saddl e s arc' de cnor and thr: l obf: s lon.c;er t han i n 1Hun.r.:arit e s 1 nahwisi , 
and the i nner \'lhor1 s an-~ t h icke r E',ncl hc:.vo a fasti.i;at ,~ , not r ounded , V\rntcr . 

; - . 
Th<· smooth o·;:yconE' S of th · outor whorl s and t h · smooth , com0r oss <-Jd i nne r 

whorls M 1 ~ni:~ri i.<?£ n~hwisi and ·10 1 ovinus r ~~ call t ho similar whorls of 
~onr:ob_§:rdi tn s _,~ but the sutu r 01 linos ':a rc qui to different . 

, . . , ,. 

·A. '51Jrqxirriat e monsur cmon ts arc : 70; --; --; --: 56; 57; 25 ; 7• 

'.11YPO. Gc olo gica.l Surv ey colL: cti ons : ho lo typ8 , Ce,t. No . 9591. 

Family , B:crochordi c r:i ra tidae At"thab wr em;.md . Spath 
Gynus, Acrochordi c c~a~ Hy~tt 

Subgenus, ~aracrochordi.c ,J ras Spath 
Acro chor d icc r as ( Pc-.r acrochordicoras) amEJrica num i~lcL •' arn · :_ 

Plate V, figure ·1 · 
·,. 

A:crJcho"r d i.Cofa's . ( Paracr o c'nordic r· r~s) .am6 ricanurri ·ivic1oarn : 
'i-;-o],-:-$urv., C£1.no.da , Papur.46-1, p. 1 6 (mimoogr a )h ); 
same , Suppl om.:m t t o Appendix II , p. 3 (in prin t), Pl . V, 
fie . 1. · · 

Thf' ante rior _l?art of th e' ul tim· it.~ ···horl i s s t out , a li t .tl o thicke r t han 
hie:h ~ somewhe,. t f:h.i:°ttonod on s i dos , ·P.;cm tl y a rched' :on v cntcr' 1'·and has g ently 
r ounded uc1b ili cal shoul der. Pos tori or pa1·t of same whorl ·is much thicker than 
hie;h . Surfo.cc of ;this whor:l cov or ud r.1i t h broad, sine;l o ribs tha t · .::ir e of 
maximum width on th ,_. vonter;; ribs ar o n li t tl e orojected on the· s i des , but a r c 
s tra i,,.ht ac r oss the v ontor . I nn <,i rmost V7hol'l s smoo~h· or .with vlidely spac .~d , 
bro.::i.d undul a ti ons on sides, 

The ribs a9rJo~:.r a t Cl. l n t.-:lr stage of e;ro 1th; and ar c finer and more 
nume rous t han in Acr ochordicor as (Paracroqhord ic0ras) · . .an o0. 0§Ul'J} Wol t 1)r . 

j11ieasur·emf' nts of thu ·hol ot;Y. 11n o.ro : 38 .O; 34 .Q; 37-r~O .: 43 .5 . 
I . . . , 

•• 1 -

Tyue . ·1eolo e; ic .':J.l Surv «lY coll ect i o-.i s :· holoty;G , Cn.t . No . 647 5 . ' 

Famil y 1 Beyri:chi t'idae .· 

Genu s , Beyri chite s Wciagon 

.. . ~ ·' ·. 

··.l. 

The C~rt::l.d1dk s pne i oq r e ferred to t hi s genus hnv e weak ornam,;n t li t all 
s t ~~c:i:o.s o,f .. ilowth ori .hav ~ · orn,oment ·of va ri ous dc.<;r 00 s of~ strorig t'h , v1hich 

·d.eclin.oS. orl·~~· a·u--t /·r .. w.ho rl s ~ . .. ·. 
. . .. -· :' !: . 

.. Thoi~\!'lclude : 
. •: . . r i 

A. . · ·wc'.ak· or nome. nt ::i. t a ll sta~es 
Boyrichitos cf . osmont i Smith 
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B. Ornament doclinin.e; or mqciifi od on outer whorls 
n . ribbed or cost~tq i nru :r ryhorls 

Boyr ichites o.ff, t onuis Smith 
]0yrichites cf. f nlcif ormis Smi th 

'h . ribocd <;i.nd bull n. t >' i n n< ir nrhorls 
Beyrichitos dnl e~ ni 

BeYrichi tos d olenni dopo.rt s from th.:- normal· r, c:: nus., for it has urnbil ico.l 
bullae o.n:i a ke .~l, L:.l thoue:h a. wenk one , on t lw i nnn r ;"horls . It lncks tho 
lat ,"' ral e.nd v P. ntr '.1.1 tuborclos of Go.n.e:a.dha.ri t os Di e n.:~ r • 

. Beyrichi t os cf, osrnon.ti Smith 

This is o. larr;o , coin'?ross od, i nvolu t '' sholl, having n.n almost smooth 
surface at lo nst as · fo.r back a s tho middl •J of the ponultirnato whorl , o.n 
almost al').~lnr umbili.cnl s houlder , a narro~., v o nt t~ r, except ut the anteri or 
end 1"horc· the Vent nr is broD.d. and fl t. t ancl has 0. rounded Vt'mtro-lat r: r a l 
shoulder . 

It is some•Ph11t mor e compros s 0d D.nd ht cs l.J. bo tt ~: r dcfin0d, more angular 
um°bilica l shoulder thr.m th , tyuo of .a . osmonti. 

Beyrichi t<:s a.ff . t unuis Smith 

Specimens so d ti si~o.t nd have com ·_)ress ~~d ,·· f, .. irl y imr·olute· ~horl s, with 
narro"', almost fo.sti.e;atc v en.kr , an.c;ul 'lr umbilic ·:-;l shoulder, o:nd fl E)xirad.iate 
lo'rr ribs or costao on th,, inn0r "1horls, uas s ine; to a yet more r educed 
ornmrwnt '"i th f' :1 int, 101' ' fol d!'; , stronP.:os.t · near th0 vontr o.l shoulder. 

B oyrichit~ s cf. f alciformis Smith 

A l ar.ge spe cim ... m. r os omb.l .:s Bcyr ~ chi t os falciformis Smith; on the posterior 
part of thr:· ultima t e i•1horl, i t has l .ol' , ovon , si n;;l e ribs, only curv od· a 
little on the sid.es nnd ~n t':h,~ an t ori or r:io.rt of the so.me whorl; . it is nearly 
smooth , with qnly fo.in t undul · ~i ons. Th.: CanadL1n SJ?fl Cimon i s L~.rg,' r ·and the 
sta~o of eve n i"ib b iniz; · 9ors i sts t o a l o.tc- r stcc.go ' of 0 To1.•;th tho.:n in tht: t ypo 
s pec i men of B. cf . f nlciformis. 

Ji~ri:chi t c s dclci 0ni McL :arn 
Plato I, .. figur e 5; Plato II, fi.gur c 3; .Pla t o .IX, figure 2 

1946 .. Beyrichi tcs_ deloeni MqL,)arn: .G:.::: ol. Sur:v • . Canada, 
Paper 46-1, p . 16 ( mimoo~rn~h) ; same , Apuondix II, p . 2 
(in print), Pl. I, fi.g. 5 , Pl :. II, fi.g . 3.· 

This is a · COffi'Jr os sed, mod•;rat \; l y i n,rolu+t>. sp<"J cios . The i nn or whorl s 
are hi,r;her them th i ck , h . .,ve conve r gent sides , 8. somewhat flatt ened, l owl ;r 
conv ex venter , a distinct but r ounded ventro-la ter al shoul der, an abru·ot ly 
r ounded u~bilical shoulder, and an indistinct keel ; rather st out ribs br anch 
from stout, short, el evated •nr imA.ry• rib s or 1bull a e ' and ar e ~Jroj e cted 
forward on the v en t ro-L.teral : shoulde r .• A.t .maturi ty thA whorl is relative ly 
much hi ~her than thick, i s mor e iwrolute , has a broader, more r ounded venter, 
a l ess distinct ventr o-lateral shoulder, and weaker, 'declining ribbin.g ; only 
low. distant f ol d s r emain on the surface , par ticularly at the very anterior 
end , or the surf~ce be comes smoo t h . The sutur e lino has a h ie:h ES and high 
Sl '" i th small indentations, a r athe r lov1 82 , with small indentati ons, and 
a very low, but broad first a uxiliary saddle. F )Ur lobes :a.re pres ent on the 
side of the whorl betwee n ES and th0 umbiliccr.l s houlder; tl is lon,e; , 12 some-
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"!hD.t shor ter than 11, a l tl!one:h Rbout as 'Nido; tht=' first auxiliary lobe is 
small or than 12 a nd th,· s e cond a uxi li a r y l obe. i s v nry sma ll and about 
on the umbili cal shoulder .. 

This soedes is quite va riabl e . It v1:..ri es in sta.e;e of p.:ro•11 th at which · 
de clin8 in ornamen t occlir s ; in kind of' ornament' aft :. r decline , including 
lo·~·, radial, curved folds or nearly smooth s urface; in r e tentio ·.1 oi;' distinct 
ri ·)b i n r; on .ventro-la tera1 shoulde r s after decline of ornament on sides of 
1~·h orl; in stren,e;th of 1bulla e 1; in com ·)ressi on of whorl; and in de~ree of 
inv o l uti on . · ' 

l\.l thou.<z:h most s )··c imens do not attain a matur ,• sta;z:e of e r owth, a 
matur e f eature of the livine; cho.mb.~ r is a widening and rqunding of the v ente r. 

rr'he inne r "'r.o!'l s at a diamt· t·:r of a bout 15 to 20 mm. arc easily 
recogni zed ; tht y ar., f:.:i.irly com9ro s s t;d ; r ath ·r evolute, at first havine; fine 
s i n-'!, l r.> ribs anrl a littl P J.c..t c r .s t:!'. on": bullao or s h ort r i bs near the umbilical 
s houlder; this is fol l owed by a s tage in whi ch the rib s b r~nch from thes e 
bullac ; wi th the onrly bul lae npDcar v ontro-latur a l auriculoids. 

'. - . Varit; tLls of t J-iis s'.1oc i ·"s 1vi t h f c,. int 1bullao 1 9ass toPards Boyrichi tes 
falciformi s S•nit ', , 111 h ict. lacks th" i bullae 1 · or short primary ri bs , Branching 
of t he ribs·1 s rno r i:; common t h ... n in Sr.;ith 1 s spc·c i ,) s , that is , single r i bs 
ar e l e ss common . - Tlv ribb in ,. of th0 inncir ,-d10rls i s mote pronou;;_cod than 
in most othPr soec i os of B0yrichitns . . ; ,. 

MA~sur e~en t s of ho l otypn a r o : 38 .0; 52 . ~ ; 37 .0; 22~5· 
lvic'asur0mi•n t s of uc=1.rat 111J<-~. nrc~: : .Gl .Q; 55·.o:; 33: .0 ; · 16 .5. 

Tyoes . Goolo,q:ical Surv .:~y coU e ctions : hol otypc , Cn t . No. 6479; 
paratyoe , Cat . No . 6480 . 

l}enu.s , gglJ.and. i t .:>s Diene r 

!Viany snoc imrms in thl' collections a r e mod Hr a t ely ·.-,v ol ut8 , somewhat 
compr es s ed, ~ith som~ t ondnncy to fo rmat i on of a vont r o-lateral should6r, 
narr ow to "'omov•hat broad 1 but mostly narro-·· , v c.nt 'l t '· mostly vrell-dofincd . 
umb ilica i · s touJ. d.or , "'i t h.si',:'JT)o i dc.i,1. ribs of -mryin e; dogr oo of curvature or 
' s tif f ne ss·, ·, · and ·· .. ith .no keel, bulLi.n , or tubo r c .1 ,~s . They exhibit a fair 
degr oc of .diffor .enti ii:ti on , ard cviduntly bo lono; to at l nast sev eral s pe ci0s . 
Many spec imens e,)qear tq be inco,npl ot<) , th'.J. t is , ·th.y h ci.vo no t g:rown _tQ 
full · siz o , For t11 i s reason .onl y three of the largf~ r ahd b,:) tte r pr e s erved 
S"?ec imens a r e des cri.bod . . ~hey a r o t eYi tativo ly re f e rr ·~d .to Hollandites . 
None has r c~ach\; d. thP sta.e:s. of mor e or l <iss evolut..-; , c omor os s ed whorl, with 
s i n.e;le , · l e-, t or .ri.l ribs· or folds , of t h ,; Himo,l ayan s noc it '. S . S Offi(;.) of ~ho 
British Columbian s pc c i ":s sc,;.n to a.p'.J1·os.ch , i n s omo d D<::r oo at l east , Smi th 1 s 
1 .<>:rou1J of Co r a ti tc;s r_g_tulo j_des' , "lhicb Spath include s in Fro chi t os . 

nollandi:t__c_:~ ? TQCC onnolli ivlcL car n 
Plato IV , fit;nro 2 

nQllandi t e s ? mcconnoll i McLearn : Gaol . Sur:v . Carn: .. d a , 
P.s. oe r 1+6-1 , 'su.ppl ~;.ent. t o Apuo ndix II, p . 3 (in print), 
Pl . IV , fi .e; , 2 . 

Much l1i.ie;hc r than 'thi ck 1rrhor l !'; , r ound <":c1 smooth v ent er, almos t angula r 
umbilicul shoulde r . Low , r nth" r "' i dc r ibs , sli.e;htl y c onvex on sid8s , are 
proj e ctnd f op ·a :rd on poorl ;y dcfi:°J<'d vont r ::,l shoulde r s ; 11 f oVI ribs b ifurcate 

·' 
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near mid ,.Uo of sid<;s; at £mt.:; ri or on_d , a f ew bro£•d ribs bifurcot,; hi~h on 
the sides of 1.i>orl; oth.~ r s D.X: t) sin~l c . tk r at i t ic sutur a lino . Smaller c:;,nd 
w 1 th wider umbilicus , . br o£1do r ribs, nnd short ...-, r saddl e s tha n fL. voi ti ( Oppel), 
and no tuborlces n r o p r osrnt. 

Meas~rements near anterior end : 49 ; 44 .5; 28 ; 27 .5 . . 

!~· Geoloe ic<:tl Surv ey collections : ho~ o type , Cat . Wo . 91+81. 

Hollandi t e s? humi ivlcLearn 
Plate. IV, fi gure 1 

1946. Hqllandit e§? fi~McLearn: Geol. Surv ., Canada, Pa oe r 
46-1, .Suppl ement to Ap'Jendix II, p. 3 (i n print) , 
Pl • IV; fie:. 1 • 

Bather stout . whorl s , a li t"" l e _highe r than 'thick , with c onv '3 rgent, g ently 
convex s,ides' r ounded ventro-lateral shoulders' r ounded , smoo th venter, and 
almo st an e:ular llinbilica l 'shoulders . · Rib s sligh1ily conv ex. on sitle s, proj ec t ed 
a li ttl e on v entra l shoulders; s ome $in~l e , some short and inte~ cala~ed, some 
bifu rcatin.ie: from shor t , -e l evated 'primar y ribs '. Ceratitic suturEi line , but 
small notches extend high up on saddl e s; ES much wid er t han Sl or S2. Ha s 
low er and thicker. vrho:i'ls and str onger .and more sin~l e ribs than H.? mcconnelli. . . . ~ . .. - ------

Appr qximat e measur ements: 65;' 38 .5; 34,5; 25. 

Type. Ge ol o?-: ica l Surv ey coll ec ti ons: h_o l oty~o , Cat . Wo . 9482. 

Holl and i t es ? ·s Di v ?ki ivicLoarn 
Plate V, fi ~ur o 2 

1946 . [Q_l l~ndi~? ,spivaki McLearn : Gool. Surv ., Canada , 
Pap er 46-1; Suppl ement to Apnund ix II, p. 3 (in print), 

. Pl . v I fig . 2 • 

. Whorl s 1:1iJJ.:hor than t h i ck , with conv ,' r fS ont , gently convex side s, narr owly 
r ound ed , smoo~h_ vc n t e r' , w.o ll-r ound;;d, wnbili cal s houlder • . Shor.t :. el evated 
1nrimary ribs 1 divide 0Glo1" mi dJl o of sides in t o two ribs that a re stronges t 
whe r e pr.oj . ctqd forward nea::r V t, nt .:~ r • Suture 1 inn 'subnmmoni tic Pith' only small, 
d i stant indentat i ons on saddl e s . Lacks tht~ broad fla tter+ed ventor and ventral 
' knots 1 · of !L_ or gani Smith , and tho umbilicus is .larger:.; not ,l H:e.l y c onger+er ic. 

Tyue . Ge ol o<?: i cal Surv "y coll ·· cti ons : ho l ot~'P '~ , Cat . No . 9hg5 . 

Tho str on o:ly ribbed -, non tuborcula t 8 , carinnte or subcarina t e , fairly 
i nvo l ute· shells ·of ty)ical ·spcci r· s of th " gcn-q, s , l_iko Gymnoto c oras blakei 
(Gaob ). , so well r epr <JS '~ n ted in tho Midd. l e Tr i assic of Nevada, h1w e not yet 
b,,cm lo c atc~d in north,)ast•: rn British Col um.bia . If pr (;s ,:nt tq,)y must bo r a r e . 

A. Str qYJ.-"". lY ri b·o·. d, , tuborculat t~ , carinnt ,·.- , f ai rly involu t , com'9r ess od 
s h:" l ls ·1·i th v c· ntr o-la t c; ral shoulder s · ar •'l included in th• spccic~s · Gymnotgceras 
be·nchi · and · '}. liarde ns c . The tubc rcl os , a lthou-«:h l ntoral, nr o r:o t fnr 
r omoved f r omtht; umbi li cal shoulder and rrlc"lY di sapou'.lr on t'qu l ast whor l ·. 
They h-~ "v ,: c or flti tic t o subnrnmoni tj c su tur ,·J l inc•s . They show some r os ombl <.1n ce 
t o Spi tzb c::rgon shell s l ik" thos,' 0.L Gymnotoc oras ~aguoatum. 
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B. Another ~rouu of species includes more or I ess infiat~d, evolute to 
moderatf)ly evolute , non- c' ri nate shell_s wi th convergent sidQs , :rounded or 
flattened vente r with variable fqrma tion of r ounded ;v e ntro-latt~ ral shoulder , 
with out ventra l tubercles, but with s tr ~n~ umbilical bullae, : Th~y have an 
earlier SkA'e, . UT) to about 15 mm . diam(;t,,r, of r ounded, evolute Whorls Vlith 
sine;le costae, but nq bullae. or tubercles . The_iy a.re a marked feature of this 
fauna in northeastern British Columbi a , and exhibi~ a considerable radiati on 
in form and ornament . Unfortunate ly thl:y arq to o poorly !:lroeorv .'d for a. 
satisfactory s epar:..~tion into spr ci ·'.c S and v arie ti es . Only a. f r,w specimens are 
good enoui:i:h for des.c rintion <.J.nd illustration . 

The sue cL s· with r ound ed \'lhoz)s r e call the S 1Ji tzbergon s poci os Gymnotocora.e 
nathors'ti (Mojsisovics), but lack thr: kr:(11 and v entrnl tuborcl os . Spath 
(1924) has nofod in shells like CL. nnthor s ti a conv er .i;c:n cc tovru.rds the 
S t,:-ohana tids o..nd t he ~-:~ nus Keysqr l in.e:i tos·. Tho shells with fb.t t or ventor 
and ventro-lat oral shouldor show somo res emblance to Frochites, but lack tho 
vt"m tro.l tub8rcl os of that genus . 

As alr eady noted , those shells exhibit considorablo radiati on in form 
and ornam<m+ . Whci.t m1.1.y , for c qnvcn i cnco, bo call od the shel l of 1Koys erlingi tes 
as ue ct 1 is fairly ovolut<~ , has a r ound nd, r obust whorl, no vontro-lateral 
shoulder, and umbilicr..J.l bullnc . Oth8r she l ls arc moro or less evolute, .some 
ar e mor G compr essed , somr: h;...,v e flu.t~cnod ventors and ventro-lntor al shoulder • 

. They vary in width of v onter, size , .shupo , strength, and spacing of bullae , 
and in nu;i·oci r of ri bs tq each bullo. . Rnrol ;;1 , tho umbilical bullo. moves . out 
into somowh,. t of a l akral position . The ri bb ing declines on tho outer whorls 
of at l east one species . 

In oth er spec i 0s a stn~0 of 'Key~orlin~ites aspec t• ~iv0 s placo on the 
livin.g _chamb,; r to a sto.i;o of com 'Jre s s od , clev.:i.tod v1horl wi ~h or vii thout 
defini t o vcntro-lato ro.l a nd um:tilical sh ould .:) r s and with los s of tho umbi lical 
bullae . · The sta<;n of t Kcysorli n.e:i tos as pc' ct ' mD.y be bri ef. 

In both tho !_and~ s1)rc i os g r ouns the; sutur o lino is coratitic to 
subammoni tic . Only throe largo saddl os occur be t 1' 10on EL and the umbilica l 
should or; the n.uxil i a ry 1 ob cs and saddles <Lr o small i ·S2 may be o q_ual to or 
smaller th<i.n ES or Sl and. is s i tuntod on th·c bulla as in Fr o ch i tos; it 
movc:s out on the side of tho whorl v.rhcn the bulla so moves, · In ono s-pocios 
the first .auxilia ry lobe is on th~ umbilical shoulder; in another the 
second auxiliary saddle has tbis position , 

~he Canadian speci e s of ~ymnotoceras can be classified as follows: 
~. Ri bbed , tqberculat e , ca rinate , comor essed shells 

l}ymnqj;oceras_ beachi 
G. lairdense - ------

B . Sta.£;e of 1 ~eysarl~n~it l§!.§.. aspect' 
a. ·Thi!:t s· t a.ge t he matur e shell 

Gymnotoce ras ~olumbianum 
9:..J_ wr i .ghti 
G. hGllo - ----
Q:_:_ i_no 

b . Thi~ sta.£;e followed by comnres sod , non-bullate stage 
Gymnotoc oras · v'arium 
G. moderatum ------

Gymnotocoras beachi McLoarn 
Plate V, fi gur e 5 · . 

1946 . · '}ymnotoc eras b eac'. :h_ McL earn : G t~ ol . . Surv .; Canada , Papnr 
46-1, p. 18 (mimeograph); same , Suppl ement to Ap "98'ndix II, 
p . 4 (in print) , Pl. V, fi~ . 5 . 

Th i s i s a mode r ate l y inv olute s ·Je c i os "i i th whorls much high<~ r than t hick; 
c onvergent , gently conv ex sides ; bro .-:i,d ventor; well-r ounded v entro-latoral 
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shoulders : abrupt l y rounded umbilical shoul der; small tuborclos at ond of 
f aint, s hort tpr imu.ry f r ibs from wh i ch 'uro.nch t•P o t o throe r ib s ; somo sine;l o 
inte r calated ribs, curved f or wa rd on sides , pr ojected on ventr o-lat eral 
shoulder; a,nd 101•1, ventr a l keel. On poste r ior part ultimate whorl, ribs 
st"c:iutn; · wh6rl s thicker, venter wi der , si des flat, J,e ss c onven ;ent , better . 
defined keel~i ike · 11 id.e;e, nO umbilica l shoul der·, and ' faint tubercle.s or bullae 
fr :)m ,.;h i ch almost strai ~ht rib s ex-"end t o fa i nt tube rcl E' s ori. Vf;ntr a l shoulder . 
The suture line is suba~oni tic , ir1 i th ve ry small frill in~ -'on t he top of ES ; 
d'e ep inclentat i ons run; how ever , .from the base of the l obes high U"9 on t:r,o 
s i de s of ES, Sl, a nd i:' v en S2; S2 is much smci.ll e r than Sl, is on th8 u·abilica l 
tubercl e , a nd. mo ves out with it whe.n it takes a l at oral pos iti on ; tho v ery 

. small first auxilia ry saddl e iq on tho umbilical s h oul.der . 12 is much smalle r 
and shorter ·than 11; and the- firs t · auxil i s.r y saddle is· very s111EJ.ll and jus t 
out s i de the unbili c a l shoul de r . · 

The tubercle s:, al thoug;h l a t <= ral, a r o n ot fo.r r emov ed fr om the umbilical 
s h oul d.er . 

· At ma tur e: sta -;o of o:rowth Q:_vmnoto_f_e r as iagueatum (Lindstrom) has 
.~ . .::._·~.,gtJ_par ontly lo s t th -" inn.:.' r t•1b 'rJ rc~ o s ,- hn.s be t t or defined ve ntro-lateral . 

shoulders, th·· ribs ar·c thi ckt:; n r~d on tho von t ro-lat Gral shoul ders , and t e 
suture l in0 111£...Y bo s im"9ld; th.- firs t c{uxili o.r·y l ob e , not the ·f _irst a.j_~iliary 
'Saddl e' , i s on the umb ilical shouldor. 

ivieasuremcnts a t t he· boe; i nn ing of .t h>. las t quadrant of th.: 1.il timate 
· 1~rhod arc: 38 .5; 46 .5; 36 .5; 20 .5 .·- · . . ' 

The spe cie s nam,~ is e;iv c' n for H .H . Boo. eh · 
'.1 . ., 

C ~ • . ~ ~yue . · l}e ol o.£- ica~ Survey coll e cti ons : · hol ot y ~e , ·ca t . No! ~0 92 . 
I .~ • 

~otoc"" ras liarden s e McLear n 
, Plate V, fi~ure 3 

1946. · Gymnotoceras .liardens e i•ilcLearn : Geol. Surv ., Ca rn1da · 
:.Pauer .46~1; S up~lement to AP9endix II, p ~ 4 ( in pr int )~ 
Pl • 5 I fie; • 2 • 

.·.:· 

The holotyue i s n ot a f ull-s ized s ~ecimen . It is mostly s 0ptate ; a 
small c r ushed fra.c:ment .of the l i " ine; cha.mbe r adheres t o t he sep t a t e part. 
iViode r a te l y invol u te , compressed , who r l s much hLq;h,~ r than t h ick, wi t h 
conver.<?:ent, s omewhat f l atteried si d0 s , narrow, somewhat r ounde r: vontor, well.:. 
d efin <'d , r ounded v en t ro-late r al shoul ·io r s , abru otly r o'urid~d umb Llical 
shoul c ers , hi.o.:h umbilical wall , and f a int k 'c l (sub- ca:ffri.at o ) . The ribs .Cl.r e 
a li t+l •) curv -::d on t he si des of the who r l, and :.lr d ·Jr oj ~ct vd fo :·ward a littJ:o 
on the ventr o-late r a l should er; the y d i v i de in t ·'os and thrc~ es :: r om tube rcl e s , 
or s omewha t bulla te tubercl e s , at th'J e nd s of short , lprima ryr1bs 1 ; some 
sin o.::l e ribs ar c pr esent . In the 0os k r ior nart of th l ast sept ate whorl the 
ri bs ar e s t r one; on t ho sides of the whorl; on th•! ant erior part they ar e 
w»aker on th<l s i des, but a,r o s t r one; on the ventro-lat eral shoul cl e r.. The 
t uberch' s are late r a l i n nos i ti on , bu t n ot far fr om the umbilic:.J.l shoul der, 
The crushed fraemcmt of thr· livin.I!, chamb(~ r ind.icatBs nothine; more tha n l oss 
of th,· l a t •" ral tub e rcl e s a t t his sta ge . 

The sutur e l in•.-: is ceratitic , but tho smal l indentati ons oc cur hLe;h on 
t he si1es of th~' sadcJ. l us . !LS and Sl ar e doop and · of almos t e qual width ; 
S2 is mu ch mor e sha llow, but broad , and 'is on t he l ate r a l t ube r c l e ; a. v ery 
s m2.ll firs t auxiliary saddl e is qutsidc the u.nbili cal should er, and a minute 
s e cond auxiliary saddle is ori th'' uinbi l icaJ. shoulQ. or of th<; h ol o ty•Je spe cimen . 
Both 11 and 1 2 ar c lone; and· wi de . 

Two other . s pe cimnns aro fairl y close t o t h,; genoty·JV , a l l owing for s ome 
variati ~n in width of umbilicus a nd in t he sutur <J l ine , but in both 8 2 is on 
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tho l ateral tuQorcl J , and. the: :fir s t auxiliary lollo is outside of th,_: umbilical 
shoul d or. Both CJ.r ~ c orri or oi:;s ,;d ;-~ ev <:)rt on _tho - inn~ : r whorls. 

All thr cn m,; ntioncd s.1?o cin\ .. ns show somt) .r c!s ,-!.!'flb l. c:n:icc:: :·;t.o. '}Y,!I!notoceras 
laqueatum .(Li ndstrom) in 'i:lr <' sonco ,of tubt' rcl os ·Jn ' imV:r ·:wY1orl s, on loss of 
tubercles at maturi t y , -and ·: on r educ ti on in strengtl:i of .riqb:ino.: on sides, 
thouP.:h retaini n£" the ir s tren.gtl0 on the umbilical t~houlder. · They, however, 
have much more com";_)ressed inn~ r, tha t ~s, penul tim.::i.te an<i ant eDe nul timate , 
1Yhorls , pr obably have a ·s omewhat s imul e r suture line ,· .and the first <;i.uxil i a ry 
l obe ·is 6utsfde th.<3 umbilical ~boulder. They h.ave .hi.a.he):' whorl s' ' Wea4cer 

. rib b in~. with los ~ of tuhercles at maturity ,ap.a: 8 .. - ,sqrrie\'lhat ~imul er suture 
lirie, than Gymnotoce r..§:§. bcach:h_ . Th~3Y can .be .E.:as ,ily.· ·disting~1ished fr om ·t he. 
i -rinc r whor ls of Beyri chi t l' S dele eni by the ·orEisehc.e of J.,at eral tubercles 
rather than bullao, by t hei r finer ribbing , and by thu simpl0r suture li na . 

Two o'the·r spncimens have somcvrhat thicke r ·P.nd st·outor penultimate . a nd. 
antepenul titnE.1:tE! 1

.'
1h orls and l ess yro ll-def incd tubcrc.l os · than t ho ho l otypc. 

They ' al'so r e fi1in moro of the: Hvino; chambor than th.> h ol otyno , Qn 1lrhich 
they r e cord • th~; ioSS Of the latC' ral tuberclc•S I decline' i n ribbin2; . 0Il the 

0 

side s of th0 whor l s , and the r ot rl nti on . of considerabl e strength ~f ri-Qbin?.; · 
on the ventrq-latb'ral shoulder . It is -nos sibl ..=-;. tha t the s e tv10 specimens 
ar c ve r y close to ~notocoras. l_aquq.f:J.t~ (Lind.strom), ... C~'rtainl y cl osor . t han 
tho hol ot'j:.Oo . Only .c-om paris on with actual sp.:dmons · or -phot o,c;ra Jhs .of 
~ lagucaturri could_ establish t}.11 : do.c;r G,' of t ho ir affinity with. thut -.. ; . 
Spi tzbor.e;en spocins . 

-•, Measur t1ments of th<o'holoty oo CLt about.the mid.d.l o of. the l ast q_~~drant 
of th0 sogtat a sha ll a r c : 31 .5; 50 .5 ~ 35 ; 25·5· 

. . . ' ' 

Ty-on-, G;;o1o rr i'ca1 Surv0y coll ~; cti ons : ho l ot ;ir90 , Cat ·. Ho . 9485·· . 

. ,, 
Gyml:'lot·oc•Jn.s col umbiamim McL oarn 

Plato III, ·f i.s;ur·(i ·7 

: Q:;y:mnotoc 8r ,~s .colw@ia~ MqLeE~rn : - G~ ol, • . S~r~ . ~ , ... Canada , . 
Pa o~b-1, p. 17 (mimo o.e;raph) ; same , Appendix TI; p . 2 
( in y r in t) , Pl . II I , :£: i.q; • 7 • • 

- • • • • , ' . .. -I -. I.:. . :···; ,:,t:.· :""_ 

This is ·a s tout- nh orl cd , modor t oly · ovol ut o snec i - s . · .'.11.h o _v:rJ;wrL is ~ .. . · 
:-_:El;bOU t C.l.S 'hi O'h 8, S t h ick 1 hD.

0

q. ~D ntly r ou~d»d 1 C OnVOr~On t " S iQ_ C! S j \r1 idO-1 . i QVJ],:y._ , 
r oilndod ·v ontor; and· we l-i_'.:r oundcd not ·ve r y d i s tinct vcnt r:o-l atern.J. n.ncl :w~ii- · 

· r6\mded mnb ilico.l sho.uld c~r. Ornament on postnri o1~ half ·of ultimato. whorl -· · ' 
c onsists of closel y spacod , bro •->.d, r6unclcd , nearly straight'ribs ·. On _._ 
ant · rior pq.rt larg e! tub er cl c: s a~uoar, f .rom eq.ch of . Vihi,.ch thr ee to f our r ib s 
·branch ; thD ribs -aro sli&;htly. curv ed on s idL~ s and.. p;rojectod a littl CJ. ne.4r 
the vent er. Vent er s~ooth , with no·traco of a keel .• I rmo r who~l s , s ~en in 
umbilicus·, a r e Tound od , ,)v .ol u t n , a nd O!-'riamontod with'singl 0 r adial ribs . 

The ri qbin.o: is 1 sti ff~~ r 1 , l e ss proj e c t ed , t:pe tub ercl es ar e .c onrs er 
and auuoar a t a l c.. t er s t o.fSC · of gr owth tho.i1 'in G;ymnotocuras no.thors ti 

• • r , 

i1i oj sisovic·s . . ·_, 

Aupr oximato· moasµrnrrton ts of hol o t ;rpe aN : :"4.G}5 ; 45.,.0 ; 47 .0; 23 .b . 
' 1 I •1 ,.,/ 

Br i t ish Col um-o ia, a E;eo,e::ro.'9h i'c nnmo . 

Tyue . Gcol bc;ica':t Survey· coll 0cti ons : ho l otypc , Ca t . No ~ 6691 . 

., 1, 
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+:.rmnotoce ras wrLght i Mc1earn 
Plate V, fi~ure 4 

G;xmriotoce ras . . wriehti McLearn: Geol, Sur.y. ~, ·can:ad.a , 
Pape;-1+6-1 ; SUT,ll?lernent to Appendix II~ p. 4· (in ·print), 
Pl , V , fir, , 4 . 

Ab out .one quadrant of livin~ chamb n of ho lotype is preserved. . Whor ls 
ar e. 'higher than thick; have nearly fl a t, ve ry convergent sides ; narro1'1, 
rounded, smooth ve11ter ; r ou.nded umbilical shoulder; and. hi.g}:l, . stee p 'umbilica,J 
""all. Low r-ibs are slightly curved 011 the sides and proje9ted. a li ttle at ~ 
their ve n t ral ertcls . · Three ribs 'oranch fr om strong, elevated', umbilical bullae, 
or t 1"0 bra nch and one i s int<:· rcalat ed , 

The suture line is su:bammonitic, th,, indentations 'on the tops of the 
saddles bein -9' much smaller th?..n t hose at t he base of the· l obes. .Three large 
saddl Gs li e betwee~ EL and the umbilical shoulder; Sl is almost as large as 
ES; Sl is small er than S2; and the auxiliary saddl ;~ s are s~all and are on 
the umbi1ical wall , Ll i s lon-.e; and 1vide ; 12 .is small er thll.n · 11; the firs t 
auxiliary [l obe is very small and O:n the umbilical shou:lder. 

Compared '''i th Gyiru)otoc" r ns columbianum, t h"' ··'i.r·ent'e r is more na.:rrowly .. : 
rounded, the sides of the whor l a r ·· mor e .:ony :c,rg~nt ·1 : 1·and the numbe r of ribs 
pe r each bulla i s l ess. ,. , :· 

·/ .. · 
Mea sur 13mEmts at the be.c; i. _ning ;of tht:· L.1,s:t qµad:rant of the u.1-tilllll.te whorl 

of t he ho~ oty~e are: 54.5; 48; 4o~ 2! .5. 

~ Geol oe;ical Survey collf' C;t:i..ons ; hol otyp,:. , , Ca .t . No . 9484 • 
. ,, . ,, 

Gymnotocer as helle ·n .sp. 
Plato X, fi~ur b 7· 

'. 
This . is . an evolute , somewhat comnr esse ~l nhas e of th0 speci e s of 

•Keyserlingite s aspe ct·t , · 

The :holo type is en1irely s ~ptate ~ The whorls are higher t han thicki have 
somewhat .flatt ened sides and vonter, r ounded · vent;ro-lo.teral shoulder , ·s ome
what convergent sides 1 and; · at t he anterior end, an abruptl y r ounded urnbil icnl 
shoulder. On th~ core , the ribs are na:r:row, distantly spaced, bifurcating 
from narr ow. bullae , or single and short, and projected a l i tt.le oh the ventro
lateral shoulder, The Venter is smooth . 

The i;iosteri or uart _of the .. ultimate whorl; as, pre se rv ed , of the ho l otype , 
is more r ounded t han · the ante r ior uart d~s c 1· i bed above. Inner whorl s -, at a 
d iameter of about 20 mm. ar e evolute , and have f airly distant, f ine, most ly 
sin;;i: l e ribs without the umbilical · bullae . 

The suture line i s cerci.tit ic , but the indentati ons run high .up on the .. 
sides of ES and Sl, ES is wi de and d eep , Sl is lar~e , S2 i s small, and the 
auxiliary sadcll ·'s a r e small . On ·,p.ostnior pa1: t of the ul timat e whorl of the 
holotype, S2 i s on the umbilical shoulder; ,on the anterior part, the second 
auxiliary saddl e is on the umbilical shoulder , Ll i s· V{ide , · 12 .much small er 
than 11, a nd thf' au"iliar y 1 obes a r e small •. 

This S'9ecies varie s in de .~r e c of evolut i on , compr ess i on, rounding of 
sides of whorl, and definit i on of umbilical shoul der. 

It is mor e evo ~ute a nd compr essed ~ban Gymnotoceras columb i anum or 
~ Y!_right~ . It has more d i stantl y spa c0d ribs and mor e evol ute i nner whorls 
than l}ymnotoce ras ,o;ominatwn iviojs i sov ics . 
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Tynes . Geoloe:ical Survey collections: ho l otype, Cat. No. 9593; 
para type, Cat. No·. 9592. 

· :·Gymnotoceras ino n .sp. 

The holot yi;ie i s no t -oer f e qtly 1Jl'eserved, but has conspicuous f eatur es 
that warrant description. Only about h ·. lf a whorl i q or e served , but all 
of t he livine: chambe1~ is 1<:nown. 

' ~ I 

'.'.'he shell is ·fairly ev olute . · ' The v1horl i s a littl e hieher than thick, 
convergent , somewpi:i.t fl at tened sid,es, f..l .a,ttE)ne.q. v e.nt er, r ounded ventro
later al shoulder~ - ,tound_e d 1.irnhili.cal. sho~1d,er ~ ·. The bullae are large and 
proj ,· ctin,r;. 'Altho:u9;h mostly adj a ce nt· t .o , thf' ',um'b ili-6al shoul der, the y move 
to a positi on a li ·'·+,l o outside this .shmil d.er at 'th~11 - ante ri or end of the shell. 
In t h"' Dostor i o~ part. o.f the hol otype ahd Dro~ably at ab out the bee;innin,c:. of 
t h e lbiin<; charn'oAr , the rib s are . fine and. bra.nchin.c:; , about three t'o a bulla; 
at the anter ior e nd t he ribs ,, a.r e .~,i. s c:wJe,i:i.rint~. , . but the bullae r ema i n large 
and prominent • 

. Sev er a l larger spe cimon~ a-Opea/ t6 boi'one; ·to the. anterior ~nd ·of tho , 
livin,,; chamb er of t h is s~o c ius or· ar c part of the living chamhe r · of a very 
s imilar s poc i es , They have _smooth, .. conv e_r~e~t _sides; low, r ounded, and flat 
vonters; r ound od v ontro..:late ral shoulders·; and large proj e cting bullao near 
tho umbil ica l shoul?J..er. 

Th ~ bullae a r e much l arge r than those of hell o or of any othor Canadian 
specios . The los s of ribs i s als o distinctive . Th0 vontor is much broader 
than i n 9:...!. wri~hti . 

Apprqx ima te meas ur nrnonts arc : 52; 41;· 35 est; 31. 

Typo . Geo l o~ ical Survey collec ti ons: holotypo , Cat. No. 9594. 

Gymn·otocoras. varium n .sp. 
P!atti XI, ~igtir o s 5 , 6 

Tho Ecn t oponul timat o whorl i s evolute , . r ounded , about us h i ,r;h as thick, 
and has sin~l e ribs; · 

. Tho 1J<multiinate whorl i s ovolut·o , infln t od , rounded , about as high as 
' t h ick , 111/ith con~·e r~c: nt r ou~dod s i rlo s, r oundnd von t " r, and, fo r o. part of 
this w··,o.rl, st r op.g umbilical bullno from whi _ch '.:> r anch stron·g , ~ omowhnt 
dist8.nt r ibs ; intsi rcala.t c:d, si n.e;l o ri bs. o.r o also present , and nll ribs ar e 
proj . c t ed. somowhat at thufr v ontr r.il ond13; the ventor is smooth,. 

The ul t'im~J,t~ whorl i s much mor e comuross od, mor P ihvo lut ,, , h[,s more 
fL.1 t't e ni,;d s ide ~ o.nd . 7-i ont •-. r, has b. r ound.od vcn tro-la t o1:nl shoul d.o r, has a 
r ounded umbil icnl sh'ouldor, lo s os tho umbilica l bull.:i,; , ·and has sin~le 
ribs , thickes t on th(· mi dd.l o of the s i de of tho' whorl. 

'I'he sutur e li np .is cer a titic, but thn inden tations r:un up hi~h on theJ 
sides of the s ad:J.l !'l s. ES is wider than s1·. 11 is ·ffiucl). large r than L2. 
Th e ~ e c ond amdl iary saddl e is on the umbili cal· shoulder . . 

Tl). i s spe
0

cies d:ir'fe rs from bOth ~~otoceras .c olu.,nb ianum and ~· wrigh ti . 
havi n.r.: a f i nal stage of com-oress ed whorl with single r _ibs and . no umbi::!.ical 
bullae. Ii; r e calls t o s Jme de-<.;r ee a Holl'andit e's. How ev er, it ha·s stouter 
and t hicker i nner whorls, with stron.e; wnbilical bul lae, thE:t.n any species of 
this .o;enus . 
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Estill)atod measurements: 70; 43;30; 33· 
. . 

Type. Goo lo ~ical Surve y collect ions: h olotype, 
1 
Cat~ No• 9595 • 

G¥mnotoceras moderatum n.sp. 
Plate X; f i~ure · 10 

. ~ .. 
The posteri or ua.rt of the ultimate whorl of ~his ,sffia.11 ·spe.c i es is 

modera~c ly evolute and r ounded , and has clo~ e ly spaced riqs; partly ~ranching 
from umbi lical bullae; ribs Jroj e cted at the ir ve n t ral cndsi the Vdnter is 
.smooth. 'I'his is· a briof sta,e:e ;of 'Keyserlingitos aspqc t 1 . : 

··The · r:emainder and.: .. ante_r ior '.?ar t of th~ ;ul t. ~mate whorl .is compress ed, 
is much higher than ·tniol<;' 1.: "h~S flat tened Sid(?S, . e;-ently ·arched 1 I}arroW . 
venter, · r ounded ventr.o-latera.l s houlders, EJ;nd r ounded umbilical sho-µlders • 
. The somewhat s i -~oidal ribs .a.re projected .forward on the~ ventro-lateral 
shoulders, th0 vent.er i.s smooth, and t~e · umbilical bullae disappear. 

This sDecies is much smaller than Gyrnnotoceras varium, ~s more 
com-oressed 1 has more sigmoidal ribs, has only a brief stag2 of 1Keyserli ngites 
as oo et' 1 and .is, apparently, more involute. . It lacks th ' kGel of 
~ lag,ueatum, and tho :ribbin-e: doe s ·not be come w•2ak on the sides , of tho who.rl. 

I . 

A-pproximato 
1

moasurements: 39; 50; l8 est,; 24.5 
.. 

Tyue. Geolo~ical Surve y coll e cti ons: holotypc , Cat. No. 95 96 . 

. ; ' 

Family , Ceratitidae Mojsisov ics emend 
Genus, Frechites Smith 

Fr echites kindli McLearn 
Plate . IV, . figur e 4 

spo.th 

... i 

1946. Frechites kindli MGLearn: Geol. Surv., Canada, Paper 
46-1, p. 18 (mimeo.g:r a,pb); s~me, . Sup •)l ement to Appe ndix II, 
P • 4 ( in print), Pl. IV, .fig.J;1., :· 

. ·The holotyr,ie · includes t he s~pta te part of , .the shell only. _ Considerable 
change takes pL;,ce in the ultimate whorl of this specirp.en; in the second _ 
quadrant the whorl is higher than t hick, with somewhat quadrangular secti on; 
nearly flat; somewhat convergent sid~s; nearly _ flat vente.r i well-defined but 
rounded v entr o.:..l a t eral shoul de r; r ounded urnbil ical _shoulder; and very f aint , 
indistinct keel. Tub0rcles near the umbilical should8r move out -fr om the 
umbilical shoul der,with ~rowtp; two ribs br-anch from e~wh tlibqrClfJ; .an . 
intercalated tib lies between each branched pair; ribs" curv~d and w~ake r on 
sides, strongt' r and a little proj octod on ventr~lateral .. shoulde r, Anterior l y 
th2· whorl i $ hi ~her; the v<,mte.r more r ounded , thP .v entro-lateral shoulders 
are less distinct, tpo tu.be r:cl e s disappear, tl'~o ri bbin,e; bec ome9 · weaker , and 
no b el is pro sent. . Tne SU tur e lino is subammoni tic with very small - . . ' 
indentations on the saddl e s. 

Comu:ired .with Fro chit!Js · nevadanus Smith , ·E.i. kindli is smulj_ e r, h<:cs 
thinner, more r e otan,;;ular .whorls, weaker lateral tube;r-cL~ s t hat disa:Jp~'ar 
at an early stae;e. o:f ~owth, and no woll-d, cfincd, ; •1ont:r:o-latqrc.1l tubt~ rcle~ . 

Measurements of thu holoty-ge .aro.: 51,5; 48.5; 37 .o; 27 .o. 

The si;inoies is named, for E .D . · Kindle . 

Tyne. Geoloi;ic:i.l Survey coll e cti ons: h ol otyue , Ce.t . No. 0093. 



. i 94G . 

-35-

11enus unce r·tair1 
1 Ce r a ti:tes 1 '0ayes i . l'ticLea.rn 

Pl ate I, fi~ure ~-
,. 

t Cerr.1;tites' ha;rP-s i McLearn : Ge ol. Sur v . , Canrida; 
Pa per 40·-1 (mi m<'w-":ra .)h) ; same ; Append ix II, p . 2 
(in print), Pl . I, fi ,e; . 2 . 

~he ho l ot yoe i s mode r ately evolute , v:i t.h s t J U t whor l s sl i ,e,:h t.ly h ie;her 
than ·t h ck . At ante r ior encl of u l timRt e viho r l the ventral and lat ,~ral 

a r eas are a l most flat , and th r~ ventro-lateral s houl de r i s d istinct and 
r ounded . At "90s t t' r io r end of same whorl thr-l Vent er is nar :;: owl y r ounded, 
t ho sides ar0 fl a t l y C)nvex , and thR ven t r o-la te r a l shoulde r is po ..irl y 
defined. On th,"1 sides are s t ,:iut, s traight. ribs extcmdin r~ t o and proj e cted 
a lit ... l o on t.11c1 " V_<~ ntro-:lat e ral shoulders. The wide v entr l.:l.l ar f: o. is smooth, 
with a f aint, thr0ad-like ke el. The suturo line· is c eratitic. Var. 
an.gulatu s McLe.arn (G .S·.c., holoty1;0 647 ) ) is mor e c om'.)r e ss r;d o.nd has a more 
aneul ar ventr r.~l s houl der ; s ome ribs do not r ,: a ch thi s shoul de r. Var. 
o i neu.is i1foLearn ( '1 .s .c., ho l oty-ge 6477) has t h ickor \7horls than t ypical 
sDe ci e_s and a t t ains a st ~i,;.::e of flat venter a t earli e r ·s t age -of .q;rowth ; the 
ri bs·· are mos tly short and. stout . · 

I 
The .e; 0 neric positi on of 1 Q_~atite s ' haye s 1 n . sp. i s not cl ear . It 

does not seem· to be l on.e; to any es tabli shed genus. The angular v entral 
shoulde r and faint keel ar e f ound in the C0ratitidae, but t~e s in~l e non
branch i n,<; r ibs at all s t ae:es of growth a r c n ot so chu.:racter istic of that 
family. Pr obably a new genu s is r e 0J.~ red . 

;viea sun::men ts ·of h :;l oty.oe· ar tJ : . 27 . . 5 ; 4o .o ; 35 .o; 31 .5 . 

The qO. cies name i s e;iv c'n fo r A.O. Hayes . 

Tyue . · Gebl o~ i cil Surv0y c61lections : ho l otype , Oat . No. ci47g . 

f ;. " . 
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The Mi ddl e Tri~s si c of Lia r d Rivo r, B ;c ~ 

ByE.D . Kindl A. 

I n Pa per- 44-i.6 (1 944 ) the w:r,i t e r a ppli ed the na me To~d f orma t i on to a 
s e ri e s of thin-b~dded s il t st ones • s·bales , and thi n , l enticular limes t on e 
b ed s of Lowe r · an\i Mi ddle Triass i c age t hat out crop al ong Liard and Toad 
Rive rs near t he _mouth of t he ToRd ,- tl:i.- type l ocali ty of the fo1mat i on . The 
name wa s us ed in map-p in~ similar s iltstone s , limes t ones , and shal e s t hat 
outc rop a.long Liard Riv er 11 mile s ... u pstream f r om t he mout h of the Toad, 
t oe;e t h0 r with s ome overly i ng mass i vo l imestone and s a nds tone beis a nd minor 
s hal ~ beds . It was al s o u sed to inc l ude soine t h i ck , . mass i ve s ands tone and 
c:r ey l i mes t one b ed s . thsi.t outcr op a t Hnll Ga t e , 1 6 mil es _ ups tr ean fr om the · 
Toad . It i s now ur 9posed t ha t a ll t hese ma ss i ve bed s of e;r ey l i mestone and 
s ands t one be mapped -t o.q:ethe r as a s epar ato . litho l oe;ica l un~ t t o be known as 
the Liar d fo r mat i on , t he t ype l ocal ity beinie; a t Hell Gate: on Liar d River. 

The Toad f ormaH~n~ near the mouth of To(id Riv e.r , i s cq~pr i s ed of 
brown_ and bla~k , p l a ty shal c s , and . gn y t o br own arid ;ye llowi 'sh ,_ t h i n-:bedcled 
s il tstono 1_-vyi ,th ? -.f ew_; . thi n , l e nticul a r b8ds of . p;rey t o bl a ck,. fo s silifer ou s 
l imestone . Thos~ sifat~ 6~e pa~ti cftl~rly we l l ex Josed i n ste~p , 400-foo t 
r eek bluffS: QIJ. tj:le, north - s~ do of Liard River b~ twe 'n 1 mil e a nd _ 2 mil e s 
downst r eam. f:r qm_ the mouth of the ToEJ.d , whHrc the Liard cu ts eas terl y across 
t he f orm:-, tion .• ; The beds s tri k€' nor ther ly , and dip fr om 20 to 35 deP-;re es 
eas t. r:'hry r ~1 st-_·- u_pon soft , thin- bedd <, d , _li <;h t o;r0y shal es of t~1e Gr ayl ing 
fo rmation , o;r~d c- D.r\-l ov er; l~i;n on. th-.; OD.S t by dark , crumbl y , mar i ne s hal 0s of 
·the Gar butt f.0.rmnt-i on (Lower Cr otace ous) . Thro~ mil es up Toad lli vor t he 

·_ easte r l y d i pping b c. ds ar o in ter rupted by •:i, smal l ant i cline , the a xial pl ane 
_;.of "Illi ch e.l so _ strikes nor the rly . · On the north ba.nk of the Li a r d , about 

2 .. mi l es - pe l o\•1, tho mou t h of the; ' Toad , ~1. hL~hl y fos sili for ous , 6- i nch liip.es t on e 
bed. 09-curs in bl ·1ck shal es about 400 fe e t above t he b1-1.s 8: of thl~ f or mat i on . 
The foss il s ·coll e cted by tha '" r i tsr from this .. bod wo1·e i dontif i od. by V .H . · 
McLea r n (1 945) as r e pr osontin12; 8. :Ii owor Tria.ssic Wa sat chi t os f auna . Hi s· · . 
oubl i shcd 1 ist r oqords tht-, f auna o.s fo l _lows : _1 Pri oni t es 1 h oll allili McLeo.tn ,; 
Wa..§.Q_i_q_hi t 0s cnnadensis MqLoarn , W. meoki v.ar . do l e c- n:l:_ McLcarn , i~!).aWasn~chite s 
tardus McL ea r n, A . mcrrilli McLear n , Xenoce l ti t c s rop c r t s oni McLea r n; · · 
L cf_, h~nnai i·Aath~ws , X . ~rrcJ n i MqL oarn , Pseud orriono ti s ova.lis Whi t oa ve s , 
~ ovali.s var.- k indli McLonr n , and Or thoco r as sp ; _and Wnsatchit ;;.i:L pr ocurvus 
McLearn pr obably f r om t h i s locali ty . 

Anothe r t h in l ime stone band on .th e northeast bank of Toad ll ive r, 2 mi l e s 
npst r occm from i ts confl uence .v i th the L i a r d , cont ·.!inod Wasatchi tes meoki va r .. 
del eeni McLea r n , Pseudomonot :i. s ovo.li s Whi t eavo s ,. and -~ ovoJi~ var . k i ndl i 
McLnarn . A f e 11v f .":)t ·bel ow this band some .suoc imons of Posidon omya sp . -~(1 -:ce 
colloctod . 

About l , cion f pn t d ovinstr .:.Jnm f r orri the 6-inch i..'nsntchit L' ~ z or.c de.s cr"i bed 
above , on the s01.1th bank of the Li ard and 300 f e e t h i ghe r i n _· the s e c t i on , 
or a bout 80 f ee t be l ow t he tou of the formati on , a r e s eve rci.l 'narrow beds of 
black limes t one a ssociat ed '"i t h dark ar~il1c..ce ous sha le.s . Bot h l imestone 
nnd shale beds ·G oI}.tain abundant fossils within, a t n iclme ss of 20 f Pet , a.nd 
c oncreti ons ·f ~'uni -i n th•"" shal e s are als o fossi.11i_ ~·e~ous . i ·c1ea r:r r epor ts 
the~: collect i on f:roin ,he r e to 1)e t he Q_eyr icl}.~;-:l}ygino_to~r 1c, s or parau o Ja noce ras 
fauna of .Midc,l e _· Triass i c nge . It i ncluded the _fol.l_owi n.o; : Lei ophylli t es ? 
kind l i McLearn , },,vmni tc:s hol landi ivlcL ~' -3.rn , Lon,gobard. i t es_ canader::sis McLearn 
l.I:un,gari te s_' mcta0-'7,ur t.i McL •:i a rn , ' Hunv~r i t es 1 £ oreas_ Mc;:,Learn , 1 :\j...!. 1 ca ur us 
i cLearn , l lL_ t bufonis McLearn , ' f.L. ' nah,,lis i McLc·arn , Acr6chor d i cera s 
(Paracr9ch9rdiceras ) sp ., Sturi~ S 0J ., an:i ~faut il us sp . . 

On a sC('nd.in,e; thC' Lio.rd , the Toad f orm1:1 tion is ·next 's ~t:3n-· about 11 mil es 
upstream or Smiles s outhwes t of . the mouth of Teel.Cl. Riv:~·:r · , wher e .it forms _ 
uart of the we st l imb of the Toad an t icJ.inr· , previously' ~e sc r ibtd by the 
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a u t hor (l:j+4, p.17). Anns s0mblnge of thin-boddo d sho.h:s , s andstom~s , nnd 
siltstones, a1:>oµt , l,80'"l fe e t t hick, is well exposed alon~ t he n orth bank of 
the riv er. These strata strike north"re s t erly and d i p fr om 30 t o 70 de~ree s 

southwe s terly. The shales rana;e from br own to bl ck, and are inte rbedded 
v:ri th narrow, e,re y and brown sands t one and silts t one beds. Towards t he upper 
part of the formati on the sandstone beds an• calcareous and con t ain a, feVI 
fossils. A 40-foot qand of black, sandy lime stone that oc curs 150 f ee t 
below mas s ive calcareous sandstone s of the overly ing f ormati on (Liard) is. 
hie,h~y fossiliferous. It is underlain by 35 f c"e t of blc,ck, platy shale that 
contains fossil-yi ~ lding concr e tions uv to 1 foot in diame t er. The fossils 
coll e ctzd by tlw author from the 40-foo.t 1 imos t one z one: are r eported by 
McL earn to b0 lon~ to the Boyrichites-Gymnotocoras or Parapopanoc c1 ras fauna of 
Middl e Triassic (Anisian) a~e . The specie s fr om this zone are 1istod by 
McLearn as follows: Parapopanoceras norma.l e ivlcLoarn, ~ obesum, ~ medium, 
Ana1qmni tEl.§. a ff. lamarcki Oppel, (l.ymni t ns haei McLoarn, Longobardi tos . 
canadcns is McLearn, 'Cerati tes' ha.yes i McLoarn, Sphae ra cf' . v1l}i t noyi Meek, 
Qstrea? sp., Tri~onodus sp., and Spiriforina sp. 

Part of an ichthyosaur suoc imc n taken from the same 40-foot limestone 
zone was examined by ·c .M. S ternber~ of the Gc ologicci, l Surv (; y, who c ompares 
it with the 'M_id.dle Triassic s"f? '"cic s Cymbospondylus piscocus~ Leidy. 

The dr'ift-covcr ~d ~ntorval, 150 f e -, + across the strike that separates 
.the 40-foot lime stone 'band from ov orlyin.i; massive gr oy beds of ca lcareous 
sands t one , is underlain by shalo s. and thin-beddod sands tone s •. These a re 
expos ed on the south ba nk of the rivor, ei.nd ar o prosumod t o be the to?most 
beds of the Toad formation .in this locality . To tho v1 os t the r e' is a 
conformable succession o.f abou t 6qo feet of sands t ono s with minor shal e beds, 
and one .. 6-foot 'bed qf hard grey limestone 130 fe e t from the top of the sec t ion. 
The sandstones are generally thick, massive , calc~reous beds, but are thinly 
laminated in places. Grey is the most common colour, but some beds are brown 
apd others a li~ht straw-yellow. The U'\)pe r 50 feet c onsists of ·"":rey, massive, 
ar:e;ill a.ceous sands t one beds that ar e very like t h os e s een a t t he raui d on 
the north. side of Liard River 2 mil es farther uus t r oam, and a~ain at Hell 
G?-t e , another 2 · miles f'arther : w~st, At the ra'Jid, the v1ater fa.lls ov <:~ r · a bed 
30--fe et . t .hick packed vii t !} the prachiopod Coenothyris?. This band is unde r 
lain b;y ?-bout 500 f ee t of limestone, sandstone, and shal e,, east of which 
bedrock, is drift cover ed • . At 200 . f 0e t ~elow the brachiopod zone is 10 fe e t 
of .;r.ey limestone , undorla_in by 50 f eet of shale and sana.;Y ·limestQne, 
100 feet of massive sandstone, and 15 f~e t of massive gr e y limestone . 

The island at Hell Gate is part of t he cre s t of ~n anticli ne tha t trends 
northwes terly. Beds dip 43 degr ees northeast on t he northeast side of the 
i s l a nd ·apd 15 degre e ~ southwest . on the southwe s t side . The island is 
comprised. larisely of beds of hard P-,roy limes tone and sandy lime s t on ~ that 
e xhibit a total thickness of 50 fe et at the cr est of t h(-: fol d . The s e beds 
contain pl entiful Nathorstites mcconnolli Whiteav es and Daonella of late 
Middle Triassi c age , So:uthW •' st of' t he island the Nathor s titos .beds are 
overlain by at l east 200 fe o t of sands tone and limy beds, above which are 
black shal es of t he ov erlyin~ Garbutt formati on. Simila r hard grey limes t one 
and sandy limes t one beds outcrop for half a mil e east of Hell Gate Island 
on the south side of the river, wh er e they are brought up into vi ew by two 
anticlinal folds. McConnell (1891) found Triassic strata at tho next canyon 
above Hell Ga te and at th0 Ra~id s of t he Dr owned, and, judgine, from a erial 
photo.;nvJhs, thick secti ons of ~rinssi c strata. sh ould be present. 

All of tha more mass i ve bods of gr oy ·s a nds t ones .:\nd gr ey limestones, 
menti oned in ;the para11;raph ab ove , wer G ori F.!,inall y included by tl;lo·writer wi th 
the siltstones, sandstones, and shal o s .o~ the Toad f or mati on for convenience 
i n l?r eliminary rnappin,e; , but it is now f elt tha t it ~rould be advantageous t o 
map them as a s eparate litholoe;ical unit. As thds o b eds ar e well exposed 
alone: Liard Riv er at Hell l}at•..) , the lutter place might be regard ed a.s the 
ty~e locali ty , a nd t he namo Linr d forma ti on i s uropos od 'for them. 
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It i s ivicL na.rn 1 s ob s er vati on fr om f i e l d r·or:.~ dono duri ng th;:: 1944 s oas on 
(u0rs onal communicat i on ) t ha t a similar line m.i ,~ht bo drawn be twe en fine
bodd ed· si~t s to:cce s and sandstone s belo1!1 , and mor e massive Middle Tria ssic 
s trata abov e , in tho vicinity of the Al '.Lska Highvw.y some 50 mil e s south of 
Hell Ga t o . In tha t loco.lity he noted th :i. t thn uppe r, Lia.rd-l iko s tr c:. ta 
wo r o com1xir abl ;; . to t ho lo\•r r.: r uar t of t h<' Gre y momb or of the Tr i o.ssic 
Sch ool e r Cr ock f orma ti on of t h0 Pa ace Riv e r f oothi ll s , previously describe d 
(McLearn , 1940) • 

Tho 101!1c r and i\.1 idd.l e TrL~ssic str1-,ta t hicken cons ide r o .. bly to\l'.ro.rds t h e 
'.r:Gs t from t 1:1l: confluence of Lb.r d nnd Too.d Rivors . Noc:ir the mou th of the 
Toad thn Toad formo,ti on is about .800 fo o t thick , and no beds of tho Liard 
form a ti on nro pre s e nt . Ei ght milos d.uo s outhv1e st the Toad formo. ti on ho.s 
incree.s ed to an e stimntf' d 1, 800 fo o t in t h i ckne ss , and ov orlyin.i; b eds of 
~inrd f ormn ti on h 1w t1 mado the ir appoaranco with a minimum thickness of 
oOO fo tc t . A.t Holl !}ate the 101.y1) r bods of tho Lio.rd form1.~ tion aro conceal ed, 
but the limt'.' st ono bc' ds o.r t~ much thicker, stv.;e:c stin,::;: thn. t th() total thickness 
of t h0 forma ti on i s increasing . 

Rcf or oncos 

i1-IcConnoll, R .'} .: Rqport on a n Explor a ti on in th,' Yukon and Mc'l.ckonzi o 
Basins ; '}c ol. Surv., C::i.nada. , Ann . Ropt., 1888-89, vol . I V, 
p t , D ( 1 B 90 ) · 

iv;cLearn , F .H.: '!'he Lower Tri<. .. s s ic of Liard Rive r , B.C.; I).c ol. Surv ., 
Cana da , Pape r 45-28 (1945) . 

Not e s on tr~o '}c o,<.;n . Jhy ~md Gool ogy of t ho Ponce Rive r Fo o t h ills; 
Tr ans . Roy . S 0c .t C.':J.n ·1da , 3rd s or., soc. IV, vol. XXX IV, 
up • 6 3 -7 4 ( 194 0) • 

Kind l e , "E' .D .1 Ckolo.gical RncoYJ.nais s anco o.lon.P.; ]fort Nel son , Liard, and 
Beav e r Rive r s , Northoastorn British Columbi a and South
eas t ern Yukon ; /}col. Su r v ., C:a.n ad.a , Pape r 44-16 (1944). 
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SUPPLEMENT. NEW MIDDLE TRIASSIC AMMONOIDS from Northeastern 

British Columbia, by F. H. McLearn 

Patapopanoceras normale n. sp. Pl. VIII, figs. 7, 8; Pl. IX, figs. 5, 6. Large, 
mostly compressed species with almost angular ven ter; venter widens at anterior end. Um
bilical expansion involves more than one whorl and proceeds at slower rate than in P. tetsa 
and P. verneui/i (Mojsisovics). Meas. par.: approx. 60; - ; - ; - : 58.5; 41.0; 26.3; 21 .0. 
G.S.c.: hol., 9574; par., 9575. 

Parapopanoceras obesum n. sp. Pl. Vlll, figs. 5, 6. Has thicker, more inflated 
whorls than P. normale. Rate umbilical expansion slow, as in P. norm ale. Venter narrowly 
rounded except at anterior end where it broadens. Meas.: 55; 30.5; 31.8; 43.5. G. S. c.: 
ho!., 9576. 

Parapopanoceras medium n. sp. Pl. VIII, figs. l to 3. Of moderate size, mostly 
compressed, more than whorl of umbilical expansion. Angulation of venter, variable. Ven
ter broadens at anterior end. In size and stage of growth at which umbilical expansion be
gins, is intermediate between P. normo/e and P. praema1urum. Approx. rr,eas.: 43; 38; 
25.5; 30. G. S. c.: ho!., 9577; par., 9578. 

Parapopanoceras praematurum n. sp. Pl. III, fig. 2; Pl. VIII, fig. 4. Described 
in first edition, Append. II, p. 1, as var. of P. tetsa; now raised to species rank. Smaller 
than P. medium, with much earlier appearance of umbilical expamion. Venter narrowly 
rounded. Approx. meas.: 31; 40; 24; 26. G. S. c.: ho!., 6441. 

Parapopanoceras selwyni n. sp. Pl. IX, figs. 7 to 9. Medium size. compressed, 
narrow venter; flattened side b; umbilical expansion continues m01e than one whorl. Evenly 
spaced striations. Differs from other Toad species, having we l defined umbilical shoulder 
on ultimate whorl and has more crowded septa , shorter lobes. Aprox. me as.: 4 7.5; 44; 
27.5; 21. G. S. c.: ho!., 9579; par., 9580. 

Anagymnites via alaska n. sp. Pl. VII, fig. 1. Described as var. of A. involutus 

Gugenberger in ftirst edition, Suppl. to Ai:;prnd. II, p. 3; now rai sed to species. H as wider 
saddles and surface not so smooth as A. invo/ul us, having irregular varices of growth. Invo
lute, compressed. Meas.: 56; 43; 21.5; 26.5. G. S. c.: ho!., 6446. 

Longobardites larva/is n. sp. Pl. IX, figs. 3, 4. Holotype is smaH, evolute, with 
thick, rounded whorl, di stinct ventral keel, bordered by small furro ws. Irregular tub ercles, 
spines, bullae on sides; faint strigate ornament. Probably an inner whorl of a large oxy
cone like L. intornafus, but one in which keeled ornate stage persists longer. G. S. c.: 
ho!., 9583. 

'Hungarites' mackenzii n. sp. Pl. XII, fig. 3. Inner whorls evolute, stout, with 
rounded sides, ventral keel, distant, faint rib s that are not as stout as, and are less ornate 
th an, H. mdaggarti . Outermost whorl oxycone with different suture lint. than H. mcfaggarfi. 

G. S. c.: ho!., 9584. 

'Hungarites' caurus n. sp. FI. XI, figs. 1, 2. Beginning ultimate whorl about as 
high as thick, with keel and stout ribs; end same whorl compressed, with rounded ventro
lateral shoulder, greatly redLJced keel, and ornament. Smaller than H. boreas, stage of 
compression comes earlier. Approx. meas.: 20.5; 49.5; 32.5; 25. G. S. c.: ho!., 9585. 
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'Hungcirites' boreas n. sp. Pl. Xl, figs. 3, 4. Beginning last whorl about as high 
as thick, ~ith rounded, ventral keel and fairly strong ribs; end last whorl more compressed, 
has ventro-lateral shoulders, narrow ventral keel. Fine sigmoidal ribs on inner side of whorls. 
Smaller than H. dawsoni, compressed stage coming earlier. Meas.: 25.5; 49; 40; 25. 
G.S.c.: hol., 9586. 

'Hungarites' dawsoni n. sp. Pl. X, figs. 8, 9. End penultimate whorl fai.r!y stout, 
with narrow, fastigate venter, stror g ribs inner part sides. End ultimate whorl fairly involute 
and compressed, with fastigate venter, and ventro-lateral shoulder; with growth of shell, 
whorl shape p3.sses from thick to compressed and ribs from strong to weak, not the reverse 
as in H. triformis Mojsisovics. Estimated meas.: 48; 55; 33; 14.5. G. S. c.: hol., 9587. 

'Hungarites' bufonis n. sp. Pl. X, figs. 4 to 6. This species differs chiefly from 
Dalmatites parvus Smith in larger size and broadening of venter at anterior end. Irregular 
varices of growth and sigmoidal, uneven, faint folds. Approx. meas. ho!.: 44.5; 56; 2 7; 6.7. 
G. S. c.: ho!., 9588; par., 9589. 

'Hungarites' nahwisi n. sp. Pl. XII, figs. 4, 5. Inner whorls compressed, invo
lute, and smooth, with narrowly rounded venter. Last whorl oxycone. Venter sharper, more 
auxiliary lobes and saddles than in Hungarites involutus var. laevis Kiparisova. Approx. 
meas.: 81; -; - ; - : 60; 5 7.5; 24.5; 4.5. G . S. c.: ho!., 9590. 

'Hungarites' ovinus n. sp. Pl. XII, figs. I, 2. Inner whorls apparently smooth and 
compressed, with fa5tiga.te venter. Last whorl, an oxycone, smooth, except a few folds. 
Longer lobes, deeper saddles than H. nahwis;. Approx. meas.: 70; - ; - ; - : 56; 5 7; 25; 
7. G. S. c.: ho!., 9591. 

Gymnofoceras he/le n. sp. Pl. X, fig. 7. Evolute , compressed, with rounded ven
tro-lateral shoulder, somewhat convergent sides and umbilical bullae; rather distant ribs, 
smooth venter. More distantly spaced ribs, more evo.lute inner whorls than G. geminatum 

Mojsisovics. Approx. meas.: 44.5; 40; 28 est.; 35. G. S. c.: ho!., 9593; par., 9592. 

Gymnotoceras ino n. sp. Fairly evolute, whorl a little higher than thick, with con
vergent, rather flattened sides, almost flat venter, rounded ventro-lateral and umbilical 
shoulders. Bullae large. Ribs declining to fmoothnes~ on living chamber. Bulla.e much lar
ger than those of G. he/le. Loss of nbs distinctive. Venter broader than in G. wrighti. 

Meas.: 52; 41; 35 est.; 31. G. S. c.: ho!., 9594. 

Gymnotoceras vorium n. sp. Pl. XI, figs. 5, 6. Penultimate whorl of 'Keyser
lingifes aspect', wi th strong umbilical bul!ae, lateral ribs, smooth venter. Ultimate whorl 
compresse d , with flatten ed sides and venter, rounded ventro-lateral shoulder, single lateral 
ribs; no umbilical bullae. Differs frcm G. columbianum in final stage of compressed whorl. 
Est. meas.: 70; 43; 30; 33. G. S. c.: ho!., 9595. 



3 

GEOLOGICAL SURVEY OF CANADA PA!»E!:R 46-t 

Gymnotoceras moderafum n. sp. Pl. X, fig. 10. Beginning of last whorl is of 
'Keyserlingifes aspect' . Rt:mainder same whorl compre5sed, with flattened sides, narrow 
venter, rounded ventro-lateral shoulder, no umbilical bullae, sigmoidal ribs, smooth venter. 
Much smaller than G. varium, more compressed, ribs more curved, briefer stage of 'Keyser-
/ingifes aspect'. Approx. meas.: 39; 50.5; 18 est.; 24.5. C.S.c.: ho!., 9596. 

Pecfen tetsa new name. For Pecfen ? sarsiana McLearn: Ceo!. Surv., Canada, 
Paper 4 7-24, Appendix, p. 1, Pl. VII, figs. 3, 4 . The name sarsiana is preoccupied by 
Pecten sarsianus McLearn ( 1937, p. 131 ). G. S. c.: ho!., 8781; par., 8780. 

CORRECTION. Substitute Cat. No. 9597 for Cat. No. 9553, ple&iotype of 
Hoeirnesia woyoniana McLeam: Ceo!. Surv., Canada, Paper 47-24, Appendix, Pl. VII, 
fig. 7. 

Ottawa, Canada, 
May, 1948. 
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BEYRICHITES-GYMNOTOCERAS FAUNA 

TOAD FORMATION (SHEET 1) 

2 

3 

Figure 1 . Longobardites intornatus McLearn n. sp. Holotype 

Figure 2. 'Ceratites' hayesi McLearn n. sp. Holotype 

Figure 3. Ussurites arthaberi var. cameroni McLearn n. var. Paratype 

Figure 4. Gymnites hagi McLearn n. sp. Holotype 

Figure 5. Beyrichites deleeni McLeam n. sp. Holotype 

PLATE I 
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BEYRICHITES-GYMNOTOCERAS FAUNA 

Figure I. 

Figure 2. 

Figure 3. 

Figure 4. 

Figure 5. 

Figure 6. 

TOAD F'ORMATION {SHEET 2) 

2 

4 

Ussurifes arfhaberi var·. cameroni McLearn n. var. Holotype 

Sphaera cf. whitneyi Meek 

Beyrichifes deleeni McLearn n. sp. Paratype 

Leiophyllifes ? kindli McLearn n. sp. Holotype 

Longobardifes mcfaggarfi McLearn n. sp. Holotype 

Parapopanoceras fefsa McLearn n. sp. Holotype 

PLATE II 
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BEYRICHITES-GYMNOTOCERAS FAUNA 

TOAD FORMATION (SHEET 3) 

5 

figure I . Longobardites canadensis McLearn n. sp. Holotype 

figure 2. Parapopanoceras fetsa var. ·praematurum McLearn n. var. Holotype 

Figures 3, 4. Ussurites muskwa McLearn n. sp. Holotype 

Figures S, 6. Longobardites canadensis McLearn n. sp. Para.type 

Figure 7. Gymnotoceras co/umbianus McLear~ n. sp. Holotype 

PLATE III 
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BEYRICHITES-GYMNOTOCERAS FAUNA 

TOAD FORMATION (SHEET 4) 

2 

3 

s 

Figure I. Hollandifes ? humi McLearn n. sp. Holotype 

Figure 2. Hollandifes ? mcconnelli McLearn n. sp. Holotype 

Figure 3. Trigonodus ? sp. 

Figure 4 . Frechites kindli McLearn n. sp. Holotype 

Fiaure S. Ptychites . wrighti McLeam n. sp. Holotype 

PLATE IV 
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BEYRICHITES-GYMNOTOCERAS FAUNA 

TOAD FORMATION (SHEET 5) 

5 

Figure 1. Acrochordiceras (Paracrochordiceras) americanum 

McLearn n. sp . Holotype 

Figure 2. Hollandites ? spivaki McLearn n. sp. Holotype 

Figure 3. Gymnotoceras liardense McLearn n. sp. Holotype 

Figure 4. Gymnofoceras wrighti McLeam n. sp. Holotype 

Fiaure 5. Gymnotoceras beachi McLearn n. sp. Holotype 

PLATE V 
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BEYRICHITES-GYMNOTOCERAS FAUNA 

TOAD FORMATION (SHEET 6) 

Figure I. Gymnites hollandi McLearn n. sp. Holotype X 7:/ 

PLATE VI 
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BEYRICHITES-GYMNOTOCERAS FAUNA 
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TOAD FORMATION (SHEET 7) 
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1 

figure I . Anagymnites involutus var. via-alaska McLearn n. var. Holotype 

PLATE VII 
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BEYRICHITES-GYMNOTOCERAS FAUNA 

TOAD FORMATION (SHEET 8) 

3 

6 

Figure 1. Porapopanoceras medium n. ~p. Paratype 

F igures 2 , 3. Same species. H olotype 

2 

4 

8 

f igure 4 . Parapopanoceras praemafurum n. sp. Holotype 

figures 5, 6. Parapopanoceras obesum n. sp . Holotype 

figur es 7, 8. Parapopanoceras norma/e n. 6p . Holotype 

PLA'"rE VIII 
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BEYRICHITES-GYMNOTOCERAS FAUNA 

TOAD FORMATION (SHEET 9) 

2 

7 

Figure I . Parapopanoceros tefsa M cLearn. Holotype 

Figure 2. Beyrichites deleeni McLearn. Paratype 

Figures 3, 4. Longobardifes larva/is n. sp. Holotype 

Figures 5, 6 . Paropopanoceras normale n. sp. Paratype 

Figures 7, 8. Paropopanoceras selwyni n. sp. Holotype 

Fi9ure 9. Same species. Paratype 

PLATE IX 
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BEYRICHITES-GYMNOTOCERAS FAUNA 

TOAD FORMATION (SHEET 10) 

4 

3 

7 6 
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10 

Figures 1, 2. 'Hungarifes' mcfaggarti McLearn. Holotype 

figure 3. Longobardites canadensis McLea.rn. Plesiotype 

figure 4 . 'Hungarites' bufonis n. sp. Paratype 

Figures 5, 6 : Same species. Holotype 
figure 7. Gymnotoceras he/le n . &p. Holotype 

Figures 8 , 9. 'Hungarites ' dawsoni n. sp. Holotype 

Figure 10 . Gymnotoceras moderatum n. sp. Holotype 
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Figures I, 2. 'Hungarites' caurus n. sp. Holotype 
Figures 3, 4. 'Hungarites' boreas n. sp. Holotype 
Figures 5. 6. Gymnotoceras varium n. sp . Holotype 
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Figures 7, 8. longobardites intornatus McLeam. Holotype 
Figwea 9, I 0. Sarne species. Plesiotype 

PLATE XI 

9 



,/ 

' ' 
GEOLOGICAL SURVEY OF CANADA PAPER 46-1 

BEYRICHITES-GYMNOTOCERAS FAUNA 

4 

TOAD FORMATION (SHEET 12) 

Figures I, 2, 'Hungarites ' ovinus n. sp. Holotype 

Figure 3 . 'Hungorites ' moclcenzii n. sp. Holotype 

Figures 4, 5. ' Hungarites' nohwisi n. sp. Holotype 
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