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The Tr:iAssic Nathorstites Fauna 
in Northeastern British Columbia 

INTRODUCTION 

The Nathorstites-bearine; fauna ,lays an im1?ortant part in the 

s t ratigraphy, correlation~ ancl mapping of the :rriassic formations in 

northeastern British Columbia. It has a wide distribution there, having 

been found alons: .the foothill .s ·of the Rocky Mountains from Peace River to 

the Liard Valley. 

Nathorsti tes was :t:irs t collected on Liard R:i;ver by McConnell, while 

making a hazardous descent of that river; in 1887.. Later it was discovered 

at several localities within the Arctic Circle, ... on Bear Island, on the 

island of Spitzbergen, and on Kotelny Island. StQll later it was found at 

many places in northeastern British Columbia: in .the Peac.e River Foothills, 

by the . "1ri ter in 1917.; on .A.ylard Surnmi t and in_ th.E? _: Ha.ckney HillA-, PY : 
. ·-- · . . -- · ' . 

Beach .. in 19~3; in S .~kanni Chief Valley, by Hage. in 1943t and in Te.tsa, Valley, 

.by M.Y .• _Williams in 1943. More . recently it has ~een oo~lected at eeveral 

othe.r localities by geolo~is ts of oil exploration companies.·· In--1943, 

E.D • . Kindle reinvestigated some localities on Liard River, and in the 

followine; ye~r the writer re-examined occurrences in the Halfway, S ikanni 

.Chief, and TetsE;J.. Valleys. In addition, colle~tions have been made by 
' ' ' 

Stuart Holla.n'd for the Br~ tis)l Columbia Depar.tment of Mines: by M ~y, Williams 

and J.B. Bocock of the l'aciffo Great Ea!:i tern Railway .Surv·ay, and 

C .M. Sternberg_ o~ the ~eological Survey • . Special acknow~edgmerrt is made to 

Dr. Jorm B •. :aeesi,de, .Jr., : of ~he United States· Geologica:i S_urv ey for plaster 

casts of ty1Je speci)'llens , ~-n the. Uni.ted States Natio;pal Museum. Many field 

assistants hav e ai~ed .. in ma.king collecti ons, incl\lding .C .• Jl, Stel9k, . . .·.· . ' : . . 
R _.A. •. c • ... Brown, and K .c • McTaggar t • 

STRATIGRAPHY 
. ,. 

Formations 

A comprehensive f Jrmational classification of the Triassic of all of 

northeasterh 'Bri Uish ·colurnbia is not yet possible. A few formations have 

been ~stablished ,' but the namin.!?; of others is deferred until more ~nformation 

is acciuired ~ :: a_~d ::~n ti.l inore 'experi ence is gained in actual mapping. Present 
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kno,!Vledt:;e of . the li tholoe;ica l and. f orme;.ti onal successi on is swnmarized 

in Figure lB. The succession and local correl a tions recorded .. in t his 

fif','Ure must be re.e;arded as t entativB, .. and subj e ct to confirmation or 

revision .as stratie;raphic inve qtigation progre s s e s i n northeastern Bri t ish 

Columbia. ., r ', ~ 

In the Peace River Foothills all of the ~xuosed Triassic strata bave 

been incl:qded in the Schooler Creek for mation. However, 'i~ is thou.ght that 

they can be .divided into.at least three lithological, subdivisi ons, which 

experience may demonstrate t o be mappabl e uni t s. and to be worthy of 

.re cognition as f ormati ons_, namely~ _ 

Pardon~t beds ,(at t .op) 

The .. 1Grey beds' 

The 'Dark siltstones 1 

The Pardonet beds include d.ark shaly, ca),careoq,s_ silts t ones, . liµies tones 

etc., _anQ. carry several UnpeF _Triassic faunas. The 'Grey beds' .. inc.lude . 

massive _, grey, calca:re ous, fine sapds t ones, siltstones,, g_rey limest.ones, etc. 

with the Nathorstites fauna at t h e base and the Maha~fy Cliffs and Lima? 
' . .. ' ·- ....._,._.._,! 

poyana faunas above; further subdivision. of this unit ma.y n.ot .Pe impossi b.le, 

[)ut so far has . not . µrov ed feasibl e • . The 1Dark ?;il t stone.s 1• iric~ud_e dark,.,. 

ahaly, calcareous si).,tstones, dark l.ime stone, . etc., and carry the Nathorstites 
I '' ' '' •.• ' ' ' ' ' ' , ' , '• ',' ' ' • ' ' 

The na_me is only a convenient., temporary, e:ic ·9edient,_ and it is 
' ' ~ . ' . ~ 

. OP,-lY P.S!tly descr~pt;tve of the. litholoe;y of this unit, fo~ , dark si~ tsto;ri<?s 
.!. ' ~ • . ' ' 

also .9ccur in the Pardonet b eds a.n<;l in the Toad formation. It is n ot known 
. -· ., 

what directly underlies the 'Dark s_Htstones 1 in Pe~ce River Vall SlY• . Tl:).e,; 

future of the name "Schooler Cre ek" is also uncertain, if the above lithological 

units are recognized as formati ons; it may, howev er, survive as a group name. 

In Halfway and Sikanni Chi e f Valleys it seems possible to recognize the 

above thr ee units on the basis of both lithological and faunal evidence. 

although some difficulty may be experienced in drawing an exact boundary 

between· the Pardonet and' 'Grey beds'. In a foriner report the ;•Dark 

sil.tsto:hesi on Hage Creek were placed t entative l y in the .Anisian part of 

the Toad formation; th ey are now conside :r:ed to be identical with the 'Dark 

siltstones 1 of Peace and Halfway Vall eys. In Halfway and Sikanni Chief 



Valleys the two f ollo1"l in o: units are observed below the :nar k 1 silts tones ~ 

'Fl~ g~tones ' (at top) 

Toad formation 

'Flags tones ' is merely a convenient name for the higher of the above 

bl'o units, and is only partly descriptive . It consists of fl aggy , thin-· 

bedded calcareous, grey siltstones ; f i ne, calcareous, massive sandstones ; 

and limestones. The ma ssive sandstones and limestones of this unit are 

pre sent .in the Mount Wrie;ht secti on on Halfway River, but have not been 

observed in Hage Creek seotion in Sikanni Chief Valley; these massive 

beds recall a similar lithology in the 'Grey beds'. It is px»1ba.bla that 

the name "Toad" can be carried south at least as f g.r as Halfway Valley, 

and apolied to t he dark siltstones and limestones that un~erly the 

'Flagstones' and car r y the Beyrichites-Gymnotoceras fauna, I t is not known 

as yet what und erli es the Toad format i on in these valleys. 

The Triassic secti on in Pr ophet River basin has not been studied by 

the writer, but fossil collecti ons r eceived from there 1rngges·~ t hat it is 

i:nucn li~ce tha t in Sikanni Chi ef and Halfway Valleys. 

Farther north, in Tetsa and Liard River Valleys, the Pa~dcnet beds and 

the upper part of the 'Grey beds! have disappeared; the decapitated 'Grey 

beds' are incorp.llrated in the Liard formation; the iDark siltstoDes 1 and 

'Flagstones • have not been recogniz_ed bU:t equivalent beds may be included 

in the lower part of the Lia rd f ormati on; and the Toad format i6n is present 
) 

and underlain by the shal es of the Grayline; forma tion , defini ~e ly exposed 

on Liard Riv er and possibly also on Tetsa Eiv er . The seoti on is as follows: 

Liard formation (at top ) 

Toad formation 

Grayling formation 

The Liard f ormation is made up of massive, grey , calcareous, fine 

sandstones and limestones, and carries the Nathorstites f auna ; the Toad 

formati on i s comDosed of durk shales, shaly siltstones, and limestones 

and carries the Wasatchites and Beyrichites-Gymnotoceras faunas; and the 

Grayline; formati on consists ' of shale. The names .Liard, Toad , and Grayling 

have all been in t roduced by E.D. Kindle for the Liard River section. 
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At all localities east of Mil e-post 378 on tho Al aska Highway, in 
. . . 

Tetsa Valley and east of a line a f ew mil es west of the mout h of the 

Toad River, on Liard River, the Lia r d formati on disappears and the Triassic 

section is as f ollows: 

Toad f ormation (at top) 

Graylin~ f ormati on 

Important secti ons in which t he Na thorstites-bearing stra ta are present 

are described in de t~il below. Comple te faunal lists are included. 

Peace Rive r Foothills 

The best section ·Of the Nathorsti te s zone in t hl' ·Peace Ri v t? r _Fo ot hills 

is that exposed on Beatti e Hill, situated on t he n orth side of Peac e River 

between Adams and Aylard Cre eks. It has b een s tudi ed 1.n deta il by the 

writer (See MqLearn, 1940) and, in a ddition, coll ecti ons have been .made by 

M.Y. Williams,. J.B.Bocock, H.H. Beach, c.M. Sternberg, and otl).ers. It 

may be summarized as follows: 

Top 

1Grey beds' 
Grey , . li~ht_ grey · wea.the·ring, mostly thick-bed_ded ,, 

wassivo, calcareous, very fine sandstone , siltstone , 
and impure grey, shelly and silty limes:t one with-

Fee t 
(approx.) 

Lingula - -~ ---- - ---- -- -- - - --- -- - ------ - - -- -- - -- ------ ---- - BOO 

S im.ilar beds with Lingula s elwyni Whiteaves, 
Spiriferina onestae ~ 1Coenothyris 1. petriang_,__ 
'~' silvana, Monotis? montini, Pe cten tranguillianus 
Cs trea a tsina n. sp., . Pl euromya sp. ---- - -- - --- -----.-.;.- - - - 200 

Similar beds with Spiriferina onestae, 1Coenothyris 
petriana·, 1 ~! silvo.na, t.ionotis ? montini, 
D~onella ni~, Modiolus ahsisi, Limn cf. aus t ri nca 
Bit t ner, Pecten tranguillianus, Poc ten s p ., Os t r ea 
atsina n. sp .,. Enanti ostre on sp ., Placuno ps i s sp.~ .:. · 
Myophor ia cf ! ]:!rd Boehm, iviyo·)horia sp ., Myophori oP'3 is 
sp., Pinna s-q ., Myalina? su ., Hoer nesi a woyoniana, . 
Gervillia s n ., Pl euromya tria sina, Pl eurom.ya peacensis, 
Pl eqr om.ya s ~ ., Homomya? sp., Myoconcha caurini ensis, 
Pleurophorus cf. kissoumi, Nathorstites mcconnelli 
var. lenticularis Whi t eaves, Paratrachyceras caurinum n. sP · 200 

. . . 

1Dark. siltstones1 .. , , 
Dark gr ey and bTownish gr ey, somewhat carbonaceous, 

calcareous, fissile, ; shaly or 1slabby 1 s iltstone with 
some layers and .lenses of dark, silty, partly carbon
a9eous . l.imestone , carryin8; a t ab out 100 t o 130 f eet 
above the base, Spiriferina ones tae, 1 Coenothyr is 1 

pe triana, 1~1 silvana, Monotis1 montini, Daonella 
nita.na.e~ · Posidonomya sp., . Myophoria cf. urd Boehm, 
Modiolus ahsisi, Isculites school eri, I. school eri var. 

. - -- .- . -
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parvus, Lobites pacianus , NathNstites . m~connelli 

Whiteav es. N. mcconnelli var. lenticularis Whiteaves , - ---'-~'-----"--'-· 

Sa.<;eni tes_ gethin.i:;i , Ni tanoceras selwyni ~ Ni tanoc eras 
~.eve . Proarcestes s p ., Protrachyceras sikanianum, 
~ zauwae, Sirenite s megi nae and Silenticeras hatae ------- 430 

lin.t~c r§_t i te ':L .t hus range s for ou.e:h a oproxi:nately 530 f eet of strata, 

through all of t he 1Da :rk sil ;s t ones 1 and int o che lowl,r uart of the ' Grey beds I. 

The brachiopods and a f ew pe l ecypods, contemporary with Nc:-thorst ites , range 

about 200 feet higher than :this arr:monoid e:~nd at t his h:igher hol'izon the 

genus L~.ngt.\la a ppears, that is, at an h ori zon .abov e the range of Nathorstites. 

The following were coll ected on the hill just ~ast of Aylcrd Creek and 

directly nor th of the Beatti e ranch buildings'· in · the grey , fi ne, calcareous 

sandst ones a nd ~r ey lime stones of .the lower part of the IGr e y beds ': Monotis? 

~fathors t i'G e s mcc onneJ.li var len-~ i cular i R Whi teav es and Pro t rachyceras 

sikanianum. ·-.'_ .. . 

· The f ollowing were collected by Be ach 3 miles ·-e a st of Aylard Creek and 

' I 

1 mil e north of Peace River and fr om tl).e 10"1er pa:i:-t .of the 'Gr 'ey beds': 

iV! onotis"? · montiii.i, P e cte11 · sarsina n . sp ., ust·rea at.~i-~~ : .. n ·. sp'.'; Enantiostreon 

sp., and !:,lacunops'is sp. 

Na thorstites-bearing strata' also ' ~ c.cur in .the be d of a small stream, 

Mahaffy C:;:-eek , on a l o'w fl ELt below Mah~ffy Cli t'f.s; ·a.b out l~ · mil es west of 

School er Creek on th8 n o·1~th side of the val.l ey . Grey; mass ive, fine , 

calcareous sandstones, limestone etc . of t h e .1Grey beds 1 contain: 

1Coenothyris 1 $P• • Monotis? mon~ini , Dponella s po ; Myophoria cf. urd Boehm, 

Placuno ':'lsis sp. an i.li3.thorstites mcconnelli var. l en t icularis .Whiteaves. 

They are ov erlain by beds of' ·similar lithol ogy , wi th 1Coeno:thyris 1 sp., 

Spiriferina ~nd Lin~ula. Much higher in the !Grey b eds I ~nd in the Mahaffy 

Cliffs are gr~y s ands tones and limestones with p el t1 cypods of the 'Mahaffy 
! . . . 

Cliffs 1 fauna. 

~ The Nathors t i tes-:-f'auna occurs on the east s pur of. Brown Hill in massive 

gr ey, calcareous, fine sandstones and grey limestones of the 1 Gr~y beds 1 • 

1 

atsina n . so ~, ~yonhoria cf . urd Bo ehm , ~lina? s p ., Ple~~a triasina, 

Pl eur o1)horus cf . ~is s oumi , Nathor s tite s gicconne lli. Whitoaves. and 
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!.!. mcconnelli var . lenticularis Whiteaves . These massive, ca lca re ous, 

fine sands t ones of the 1 '1rey b.eds 1 are underlain , far up Folded Hill Creek , 

by dark shales and siltst.ones with Daonella (the 1Dark siltstones ' ?) . 

On the south side of Peace River Valley , a nd on the strike of the 

stra ta of the ea st s ·9ur of Brown Hil l , the Nathorstites-bearin.g beds are 

pr e sent on East Gla cier Spur, just west of Glacier Cr eek. Her e in mas s ive, 

P-;rey , calca reous , fine sandstones , siltstones and limes t on e s of the 'Gr ey 

beds 1 are Monot is? monti ni , Daonella s?., Pecten tranguill ianus , Myophoria 

cf urd Boehm , Nathorstit e s mcconnelli Whi teaves, N. mcconnel li var . 

l enticularis Whiteaves, Lqbit~s sp., Paratrachyceras sutherlandi n. sp., 

Asklepi ocer a s laur enci, ~ gla ci ens e and~ mahaffii n. sp . The -following 

are also from E~s t Glacier Snur and fr om the Nathorstites zone: Ostrea 

atsina n. sp., Pec ten? sarsina n. sp., Myalina? sp. and P:ro°ir?-chyc eras? sp . 

Aylard Summit and Hackn ey Hills 

On Aylard Summit, about 10 mil e s north of p ,,ace Riv e r and north of 

A.ylard Cre ek, ' Be ach collect.ea_ the followine fr om th,_~ 'Gr ey b eds 1 : .Ostrea 

atsinan . sp\~ Nathor.stit.e s rrcconnelli Whi t _eaves_, ~ mcconnel;Li var. 

lenticularis Wh iteav e s a nd Paratrachyceras a ylard i n. sp.? 

On the tiast side of the Hackney Hills, about l~ mil e s nor th of Graham 

Riv er, Br, ach 'collected Spirif erina , ' Coeno t hyris ' s_p ., Daonella sp ., 

M;yoc oncha · caur.iniensis ,· Nathorsti tes mcconnelli va r. l enticular is Whi t eaves 

and Pr otrachyce ras sp. from the 'Gr ey1 beds • 

. I 

HalfWay Valley · 

Mount Wrie:ht, on the north si"d·e -of -Halfway River, about 35 to 40 miles 

west of the Alaskq. Highway , has bnc-n r - fe rred to in an earlier report 

(McL earn, 1946 A). It is & ~ ish hill with a steep fron t facing the river, 

and i s furrowed by four principal gulli e s , named for the purpos e of ,this 

re port, from west to east, First, Se cond , Third, and Four th Gulli es .- The 

Trias s ic beds li e nearly h orizontally in Fourth Gully, and dip ste eply t ~ 

the west in the other g;ulli es . The lowest beds are _exposed in the lowe r 

part of Fourth Gully and the highest in First Gully. 

The section in the Third and Fourth Gullies is as foll ews : 



-7-

I e e t 
(Roughly) 

1Grey Beds: 
Massive , ~rey , calcareous , fine sands t ones , limestone 

' Dark siltstones 1 

D0r k, shal y s ilts~one , l imestone , and shal e wi th 
1Coenothyri s i sp . 1 N~thor s tit e s mcconn elli Whiteaves , 

N . mcconnell i var. l enticularis Whi te rwes , Paratrachyca ras 
su therlandi n . sp . ---- --·------------ ·- ---------------- - · - ----- 300 

1Flae;stones 1 

Massive, <srey , calca r eous , fine sands tone and limes t one 
with ' G..o..P,no thyri~t~ s p . -- - ------ -- -- - - ------------- - -- ---- --- 180 
Flaggy, calcare ous siltstone a nd fine sa ndst ones ------------ 200 

Toad f or mati on 
Dark , shal y siltstones with p oor a mmonoi ds 200 

The 13,mmono i ds in wha t is ur obably the · Toe:,?- forma ti on ar e poorly 

prese~ved , but ev i dently are .of the Mi ddl e Triassic Beyr i chites -Gymnotoceras 

f auna . The 1..Co..e....nQj;hyri,_9 1 sp. in the h i .o::her mass i ve beds of t he ' nagstone ' 

unit i s s imilar to shells in the ' Dark s il tston es 1 and ' Gr ey "b eds'. The 

Nathor stites fauna occurs in t he 1Dark siltstone s 1 • · I t was n ot f ound in 

t h e l ow er part of the 'Gr ey b ed s 1 whe r e it usually occurs · at other ·1ocali ties . 

Nathorstites has also been collected from a locality west of Mount Wri,i;ht 

and from wha t appea::r: s to be the 'Dark sil tstones 1 by geol o .e;ists of an oil 

exploration com9any. 

S iJ,rnnni Chie f Valley 

Hae;e Creel:e has it s or i gin on Mount Hae;e, and f lows from the south 

into Sikann i Chi ef Riv er east of Mount Withrou and just west uf where the 

we s te rfl trail f r om nq.l fway Vall ey, t h ,,t is the Mari on Lake tn,il, enter s 

Sikanni Chief Valley . 

In the l owe r part of Hage Creek , whe r e it a -pproaches the l ow vall ey 

fl a t b orderine; the riv er, a r e i sol a t ed expo sur e s of calca r equB, shal y 

sil tstones and fine sandstone s, -gr oba b ly of thG 1 1}r ey beds 1 • The fo ll owing 

were c ollected: 1 Coenoth;iri~ 1 sp ~ -,- ~aonella su •, Tri.c;onodus? uro dttctus 

Whiteaves , 1Nautilus 1 sp ., Is culites school eri , Protrachyceran sp., and 

Aruadites? sp. Alth ou,i;h Nathorstit~ s i s not. pres ent thi s col l e ction include s 

diagnostic s ue ci e s of the Na '-ho r stites f.auna. 
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The best excosures of the Nathorstit e s-bearin~ beds are i n the 

. UP.per part of Ha .c;e .Cr ee~ , above i t s juncti on wi th ivlcTage;a.rd Creek (See 

McLearn, 1936, Fie;. lA) . Here the secti on ~s as ~all ows ; 

Feet 
(Very Approx.) 

'Gr ey bedsi 
Massive'i calcare ous, fine sands t one, g:~ey l .imestone 

etc . with, 50 feet above base, Monot is ? .montin i, 
Nathorstites mcconne lli Whiteaves, N . mocon r..elli var . 
1 en ti c11lari s Wh i teaves --------------------·--- ----- - -- --- 50 .:. 

1Dark siltstonesi 
Dark~ calcareous siltstone and dar k shale with 

Nathors t i te s sn. , and ':A:c·c~stesl sp • . , abou t uo feet 
abov e base and the following near the t op: Daonella 
ni ta,nae , Nathorsti tes mc c cinnelli v ar .. lent:'..cularis 
IVhi teaves , Lo bites cf . pacianus? , 1 M.ono nhyl :C .:. t e s 1 sf ~ 
Pr otrachyceras sikanianum, Parat_!a~hycaras j;etse. n. s u . 
Sireni.:.; e s me e:inae ? 11 SHenticera,s s p . , ~\..sl~'le pi o ceras_ 

!_~r enci? - - - -- --------- - -· -- - - -- ·- --- ----- ----------- -- --- 75 

Concealed -------------------------------------- -- ----------- 30 

'Flagstones ' 
Thin-b ed ded· flage;y and' massive siltstones ---~- --- ----:T---235 

Toad f ormation 
Dark shaly, calcareous silt s t on e s etc.: with Beyrichites

Gymnotoceras faunc. 

The mass iv e , calcar eou s sanristone , whi ch in t4e ·sect i on on Mount Wrie;ht 

i n· Half1Nay Vall e~r occurs in the uJ Je r par·t of the 'Flagstones · , a ppears to 

be abs ent in t he Hage Creek s e ction . The Natho.rsti t e s ,near t :1e middle of 

the 'Dark siltstones 1 was misidentified in a n ea:rli -r r eport '. McL earn, 1946). 

The . f ollov• ine; s pe ci es we r e c oll e cted fr om the 1Grey beds 1 by Hage on 

Mount Withrow , on t he n orth 3ide of Sikanni ClJ i Pf Valley west of Mount Hage: 

Daone lla ni tar..a.~ , Na t hors ti tes !!lCC_ornell i va r, 1 en ti cularis W:1i t eaves and 

Protrachyceras sikanianurn, 

West of Mount Withr ow the geo lo.e;ists of an oH company have collected 

the follo~ine; . fr om what are a ~arently the 'Dark siltstones 1 : DaonGlla 

el egans n. sp .,, Dawsonit es? sp., and As ":zl e"Q_i_g_ce_r_a_§ delicatum n. sp. 

Pr ophet R_iv_e!' ]Asin and IUuachesi Lake ; 

The Na thors ti t e s fauna has be en c oll ec t ed by .e;eo logis ts of oil c om-pa,nies 

from s everal l ocali ti e s in the Prophet Rive r drainai;e basin E"nd n ear 

Kluachesi Lake . At one locality Nathors_~it~ tQCconn elli Wh iieaves was 

colle ct ed fr om a '_shale' zone , pr e sumeably th ~-~ 1Dark siltstones 1 , and 

N. mcconnelli var. l e nticularis Wh i tf'a~e s from ov e rly i ng , ca: .care ous, fine 

sands tones, pr esumably the t l}r ey beds 1 • p_ t another locality the following 



-9-

we r e found: 'Coeno t hyris 1 sp., Nathor s ~i t es mccopnep~ Whi te~ve s and ~ 

mcconnel i i vnr. l enticulari s Whi ~eaves . r:'h ~ f oll ow i ng came fr om a t h ird 

locality: Daonella el e e:a.ns n. s p ~· lfa thors ti te s mcconnel'1 i var. l e n t icularis 

Wh i t eaves, ?aratrachycer as §..U therlandi n. sp ' '. and Asklepi ocer as cf. laurenci • 

The fol lowinf!: al so wer e found at a 1 oca l i t yJ,, pa_rtly .in place and partly as 

talus fr om a 1 shal e 1 zone , pr esumably the 'Dark s i l ts t one s •: . ' Coeno t hyris sp. 

Nathors t ites mcconnelli var. len t icularis Whi .t eaves, Dawsonites ? n. sp.7 and 

~· ·. 
Tetsa Vall ey 

It has al.r eady been recorded ' t hc;-t · aro:ng the Alaska Highwa y in t he 

vall ey • f. _Te ts'l- Rive r, from Mil e-post 375 t o 378, the h i.e;hes t Trias s ic bed s 

a r e of t~e Mi ddl e ,Triassic (Anisian) zone of the Toa d fo rmat i on , and t hat 
~ . . ' . 

t he Liard formation is absent. Howeve r, on a hi .e;h. and ~bandone.d. h ighway 

.l oe!ati on nec:i:r and west .of Mile-pos t 378, and s t ruc t ur.ally on .t he west limb ,. . 

of the Camer on anticline ,- are t he massive ~calcare ous. , gr ey, f. ine sandstones 
' .· .. . "· . 

c=:nd r;,r ey limes t ones of the Liar d fo rmation, ap :iar ently coming i n on top of 

the dark sil t ston es and limM tones of tl}e -Toad fo rmation. They c.ontain a 

small f auna , .including 1 Coeno thyri s 1 sn ., Pect on Sl;)•,1 Os t~e Eil. ~tsina n. sp. 

and Pinna sp . 

The mas s ive beds of the Li a.rd increase in th.ickness t o t he wes t, and 

Nathors~ite s appear s a t se ver a l localiti e s, firs t _ r e cor .ded by- l\i .Y. Williams 

in 1944. Thus , on th0 top of 'Oroo1cedl Mounta in, nor th_ of . Mi.l o- post 384, 

Williams coll e ct F-·d 'Coenothyri s 1 s -o . and Nathor s t i t e s mcconnell i var. 

l ~nticularis Whiteav es. A small c oll ect ion was obtained .a li ttl e west of 

Mil e-post 386 on . t h e hir;,hway, i~cluding 1 Coenothyris 1 sp., Suhaera? sp. 

Da.on ella nitanae, 'Nautilus·' s p ., Nathors t i t es mcc onnolli Whiteav es, 

~ mcconnelli v_ar. lenticularis Whiteav es, 'Arcestes 1 sp., Sireni te s me~inae 

Paratra chyceras tet sa n. sp., and Para trachyceras aylardi n. sp . 

n 

(by E.D. Kindl e ) 

Near t he mouth ·of Toad Rive r , on Liard Riv er, t he thin·:-bedded sil ts tones, 

platy shales and t h in-bedded limes t ones of t he Toad f ormat i on a re a bout 

800 f eet t h ick and ar e immedi a t el y overlain by the b asal shal es of the 
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Gar~utt forma t .ion of Jurassi c or ~arly Creyaceous a e:e . :Eiie;ht miles to the 
.. -

southwest,, the Toa.d formati on increases t o an. estimated, 1,800 feet in 

thi cl;me s s , arld . is •verl~in by m: ssive calcareous sandst ones of t he Triassic , 

Liar,d. ·f ormatio.n, estimate d t o have a minimum thickness of 600 feet . At . .. .. . . .. . 

Hell .Q1;1t .e , be ds fairly hi-?.:h in the Li ard. fo rmati on are exposed ; they c onsist . } . . . . '· 

of .thick, calcar~ous, fine sandstones and lime s t ones, and contain 'Coenothyris' 
. .. . • ! 

sp ., Daonella sp ., Ostr ea atsin~ McLearn , Nathorsti:t&g_ mcconnelli Whiteaves, 

a nd N..!.mcco ·melli va r . l enticular is Wlci +eaves . A.t the same l ocali ty 

McConnell (1891) coll ected t he foll owin,e; ! Terebr a tul~ liardens is Whi t eaves 

an1 Daws onite s canadensis Whiteaves . 

. ]'" . . 
At the low0 r "end Of a canyon we st of Hell Gate, ·McConnell repor.ted 

. . 
Terebratula liardensis Whiteav es , Trigonodus 1 produ c t us Whiteaves; 

i~are:ar ita triassica Whi teaves and Nathorstites mcc onnelli Whiteaves . Four 

. . . -: :0" .. 
or five mil e s west of this" is the Rapids of 'the Dr owned , wher e McConnell 

col lected and Whi teav es . identifi ed· Spirlf erina :boreal is Wi1i t eaves, Ter ebratula 
. ...,, : ') ::: . •, . ,· .. 
lairdens is W::iite av rc s,· Mono tis oval is Whiteave s (f.r om an earlier faJJna?) , -

-~n~~~·e l la ·l orr.nie.l 1 Wi ssmkn ( ~ ' 1h nitaria e ), Hal ob i a 6ccidehtalis Whitea ves , 

1Nau tiiu~ 1 'iafrderisi s Wh.i teaves. Na t hor s tit e. s mco'9mtelli Whi t eav es and 

·12~w~ 2nfte s ~~n~ci:e~s is' 'Whi t eaves . 

CORRELATION 

The Pr obl em 

.:. It h~s been possibl e to corre~ate , with at l east some degr ee of 

accuracy, .: most of, the Triassic .faunas of northeaste r n Briti sh Col umbia 

with t hose in o~her p~ts of the worl d , and so de te rmine the ir ae;e . Th is, 

unfortunately , i .;o no:t true of the Na thor stite s fauna, the a e:e of whi ch . 

in the opinion of the writer, has yet to be sc..tisfactorily e s tablished . 

' · 
I .n this Dr eliminar y r eport no.t h ine; more i s attemut ed than a brief statement 

. : -· . . . - . . . 

of the ur.obl ems inv o.l ved and a brief r ev i ew of the evidence . 

Most Eur ope an geo l oe;ists have ac cept ed the Karnian or early Upper 

Tria ssic ru;e ori g inally prooos ed by Boehm for the Nathorstit es-bear i n!'!: 

fauna of Bear Island . It is .-inferred t ha t Spath (1934) questions the 

Karnian d.at i n.g . It has s eemed to the writer. th ,t the evidence furnished 
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by th,~ fi::tthor 0~ ~i t •~ s faur:r ~ in the Poacc Riv er Foothil l s frwours a Ladini u.n or 

late MiCl.dle Triassic aie:e . . Indeed in r e cent publicati ons of thG Geoloe;ical 

Survey and in papers in the Can dian .Field-Naturalis t more and mor o str c ;· s 

has been lairi. on the :rJa d inian da tin<:; . An endeavour has been mn.de , however, 

not co take too def i n i t e a s tand t an 1_ to ke op the q_uesti on •Jpe:1 until 

u ·.1disuuted :~· vidence is availa.ole. 

The diff i cult i es s eem t o Je largel y ~eo~raJhical. Late M~ddle and 

Uupe r Tria<1sic standard chr onology. is base d mainly on t he succns si on of 

faunas in terr::_)er a te ".1-nd tropical lat itud e s, on th"' site of anci Emt Tethys, 

in the Alps anrl Himalayas • . Na thors ~ i t 8s, on the o t her hand , hc,s a boreal 

d i str ib.u tion a nd. does not .extend far south , not r.>Ven f ar into temper a te 

1 ati tudes (See Fi...;ure 1 c) • 

Thr e e poss i ble corr elat i ons ar_e worth considerihe; : (1) the Nathorstite s 

fauna is eqµal in a.;e t o the latest Lad i n i an or P1·otrachyceras archelaus 

fauna , and is mer el y, a b orea l pha,se of it ; (2 ) the Nathor st ites fauna is 

eq_ual in a.e;e to the ~arli est Karnia n or Trachyceras f auna, and is me r el y a 

boreal phase of i t (th is ha s b een a wi dely accepted view. See 1fartiri , 1926 ); 

and (3) t he Nathorstite s fauna d iffe rs in age from e ith er the £rotrachyceras 

a rche laus or Trachycer as fauna and possibly i s in te r.mediate in age be t we en 

them; t his in t e r pr e t a ti on woqld .inv olve a d.d ing a new faunal zona to t he 

standard Tri ass ic succession . 

In this and earlier re l a t ed r eports by the wr i ter , he wishe s to point 

out , too , that compar is on of speci es f rom British Columbia with those in 

forei e;n count ri es i s not with a ctua l specimens of these foreign spec i es~ 

bu t with i llust r at i ons or descr ipt i ons of them . The· va lidity o: ·correl at ions 

based on these comparisons , therefore , · deoends to a cons i de rabl :o de .-;r ee. on 

the excellen c; e of the se illustni.tio:hs and the accuracy and detail of the 

desc :.- iptions. 

CcrrE2._l§_t_±_gri-·w_i '.:h -~U,.r:.9£~nd ~sia 

The lates t .Ladinian , or lates t Middl e Triassic , fauna is the Pr otr a ch,yc e ra.s 

_!3.rche laus fauna . It has a wi cJ.e distribution on the s i te · of the anci ent 

'.f·ethys seaway , for e xampl e in the Wen.q;en b eds ·of the South Tyr ol , i n t he 

Rot en Kalke of Gr eece ,' in Bi thynia, in the Dobruds cha area of Ri:,mania, in 

the Daone_lla shal e a nd , possibly a ls o , Daonella limes tone of Spit i, India, 
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and on tb<'> islanJ of Timor. Th~' earliest Karni rn.1 , or earli.:c; t Uppe r Tri 'i,ssic, 

f a una is thP- Trachyc er &s fauna. It, too , h~s a wide distribution on the site 

of anci ent Tethys, for exam·Jle in the Ra ibl beds and Feuerkogel of the 

SalzkammerfSU.t (Hallstadt nrea) of Upuer Austria, in the St. Cassian beds of 

the South Tyr ol, in the uppe r part of the Ro ten Kalke of Gr eece , in Dobrudscha 

and probe,bly iq t~1 ,~ uuuer part of the Daonella limos t 0ne and part of the Grey 

shale of Spi ti . 

Isculi t es g_chooleri res emol e s Isc Ltli t e s ladinus Welte r fr om the Ladinian 

Protrachyceras archelaus fauna of Timer. Sagenite s gethingi i s clos est t o the 

i;roup of Sae:enites inermis Hauer in the Al uine faunas. Howe uer, it is not 

identical with any Alpine s pe ci e s of t h ' t ~roup . Pr o trachycer~s sikanianum 

shows considerabl e r esemblance to Protrachyceras longobardicum Moj s i sovics 

from the late .Ladin ian zone of Protrachyceras archelaus in the Alps . 

Protrachyceras zauwae is clos er t o the l ate Ladin ian s pinose s peci e s 

Protrachj ceras archeiaus Lau''e than to th~ early Karnian spinose s Dec i es 

Protrachyceras sept emspinatum Mojsisovics~ Paratrachyceras su~herlandi shows 

some r esemblance to the spec icien figur ed as Paratrachyceras r egoleda num 

Moj s i~ ovics by Arthaber from the l a te Ladinian of Bi thynia . Pa ratruchycer as 

; ~lard-i 'somewhat re·s emb],es the late Ladin ian specie s Paratrach;vc eras 

Dchtho'feni' Mojsis ,.vies. l'ifot b e. i nf'; a true Sir enite s, the s pecies Sirenite s 

·,1agina e af for ds no de fi ·~ i +e evi denc e of age. :pawson i t e s is not known b eyond 

the boreal r e g;ions of northe aste r n British Columoia, and is of no value in 

c orr e l a tin.g with other r e f!;i ons . Askle·oiocera s 8,ffords no sati ri fact ory 

ev idence of f'. f;e ; As k l en i ocer as lau r enci hb.s the same styl e of ornament a s 

Askl e 1Jioc eras ~<Jntatum iv!oj sisovi'Cs of early Karnian ruse, and probably 

also as Asklepioc er a s redlichi Kittl of l ate Ladinian age . 

Among t he '?el e c ypods no Halobia has ye t oe en f ound in the Nathorstite s 

fauna of n ortheastern British Columb i a . Howere r Daonella is r epres ented 

by two spe cies one of Which, Daonella nitanae, r esemb l e s closely Ladinian 

sneci e s Da onella l ommeli Wissmann. Daonella i s c ommon in the Middl e 

Trias s ic and ver y rar e in tl}e Uppe r Trias s ic where it- is mostl;y repl aced by 

the closely r elated ~alobia. 

The absence of S )eci e s of Halobia, Trachycer a s and .true S ireni ~e s 

favour a l ,, t e Ladin ian r ather t han an early Karnian age . 
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Although the fossil evidence does not a~pear to afford de0isive 

evidence for either a Ladinian or Karnian a~e, it does seem to favour the 

fqrrr.er. The possibility, however, of an age intermediate betwaen Ladinian 

p ,_ c.1·che:!.aus and Kar:r..ian Tr a.c;o;rceras time is not rul ed out. It ~s evident 

-Che.t soms of t he uncertainty arises from the similarity of the E..~ archeL:;us 

and Trachyceras faunas, a similarity that has be en noted by Spd th (1934)0 

Evidence of Stratigraphic Position 

The eviQ.ence for the stratigra )hie position of the Nathor s ti tes fauna 

with relation to other f aunas can be . examined . It has. been r eco rded thr, t 

the Nathorstites fauna occurs in the 1Dark siltstones [ and in the lower 

part of the :G:rey beds l; that a Mi ddl e Triassic (Ani s ian) fa1ma is pres ent 

in the up oer part of the Toad formati on; and that the 'Flagstones' are mostly 

barren but at one 1,ocali ty carry brachio·oods not unlike these in the -

Nathor s tites f auna. It f ollows that no great range of strata lies betNeen 

_- t he· Nathorstit es-bearine; beds and the beds with an Anis!an, e10.rly Middle 

T;rlas.s ic, fauna; at the most the rane;e is that recorded by the I Flags t ones' • 

On t):le other hand, beds of Karnian a12;e are much higher ir. the section. 

Two f~unas overlie the Nathorstites fauna in the upper part of the 'Grey 

bed~ 1 • The age of t he \llahaffy Cliffs fauna is uncertain, but the age of the 

higher, the poyana, fauna is almost certainly Karnian, and by no means late 

Karn~an, for the late Karnian Tropi tes f auna occurs in the · CV tJ rlying Pardonet 

beds. 

Althoui;h the stratie;raphic position of the Nathorstites :fauna with 

relati on to other faunas offers no final proof of · its age , it does weight 

the evidence somewhat in favour of Lad inia.rl time, 

Alaska . 

Martin (1926) has reported the pr esence of Spiriferina porealis 

Whiteaves and Dawsonites .canadensis. Whiteaves fr om float on Eamilton Bay, 

Kuprean~f Is~and, Alaska. This occurrence, however, i s not i eferred t o by 

Smith (1927). 

From limes t one, a mil e above. the mouth of the Nation River, Alaska, 

Sm~th (1927) li sts Nathorstites alaskanus Smith, Trachyceras (Pr~trachyceras) 

cf. l~c~~te~ Smith and other species. The speci es of Protrachyceras indicates 
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a l a t e Ka rnio.n & . .e:e , but th0 o_, sfOiP.;!1ment of. athor stite. s alaskan~i.s Smith 

to the genus Nathorst i t es is open to ~uesti on . 

Spi tzbergen_ 

Nathorst i tes-b oar i n.e; st:'.'ata. are pr <' sent in t h .--l centra l ar-cl eastern par t s 

of We s t Spitzber.e;en Island and on Ba.rents and Ede:e Islands . They are under

l a b1 by thfl Daonella beds i ;md overlain by t h ,, Rhaetic plant-bi·arin.e; 1;>ed 3 . 

The Daonella b eds have been dated Ladinian by Stolley (1911) , and. Spath (1921) 

has tentative l y p l aced the 1 0ozy Mound' beds with Daon~Jj.a in ·;he JJadi ni f.1n .. · 

Fr ebol d (1935) l is t:; species o:C Daonella, lj-ymnotocnras , and ~ .. -·_a_2-opanoce ras 

from the Daonella beds, indicatin.e; an Ariisian 't.f';e. Tlw ammoni ·;es a r e s a :.d 

t o be mostly in th"' low "r tl.'.l.rt, and in a tD.b l e Ji'r e b old notes t~1at perha·Js the 

up ;ermos t oor~ of th·- se beds is of Ladi n i an a£;e . Tp.e evid en c e of rel at i ve 

stratLe:rauhic 1')0s i tion of the · ifathorsti tes fauna to othe r faun · s who s e a.e;e 

is kno•n is n ot , the refore , satisfactory; for the ~ge of t h e i1med i ately 

under l y ine: beds is aupar en tly ; ,s yet u.nknov11 n and unles s the Na'Jhor sti tes 

bed s a :ce of l o. te Norian ~ime, "lhich is improbabl e , a. hiatus of consid.erable 

magnitude exi s ts be tween them and t he ov e1·-l y ine; plant--,bea ring beds . 

Nathdrst i t e s mcconnelli va r . lent i cularis Whi t eave s is conmon to the 

lfo thorst i t ,J s faunas of Spi tzbergen and n or the ' .stern .Br i tish CoJ.um ·Jia . 

Ha lob i a is pr e sen t in th .. ; Sui ~zbere;en fauna , but absent from t he fauna in 

northeastern Britis :1 Columbia . 

Bear I s l and 

Bear I s l a nd i s a small island in the Barents s ea , south o:· Su i tzber.gen. 

On i ts ea s t coas'J , grey sandstone and dark shal e with clay-1.ronst one 

conc re.tions carry the' Natho r s ti t es fauna . They are unde r l ain ·~i y barr en 

s and s tone , and the' ov erlyin.e; beds hav e been r emoved by e r osion . the 

lfathor sti t 8s - bea ri n.e; b eds b e in.e; thP. youni:sest ex nos ed on the is · and . Eviien t ly . 

the r el : t i v e strati ~raphi c posit i on a ff ords no ovidence 6f a.e;e, 

The ur• ,sence in the Befa r Island faum. (S e e .Bo ehm , 1903 ) o:.' Nathor stite§_ 

mcco n."rnl li vc:,r . l ':?nticula ris Whi t eaves and Daws oniy~ canc4._ens cS Whiteav as 

su,e:.e;ests a. correlation wi th the Nath_o:rsti tes faun a of n or theas·~ern .i3ri tish 

Col umbi a . Halo~j.a and Trachy_c -"'rr-i.s r e 1ort ed in t l'l is fauna. , how wer , a r e 
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ab s en t i n the ~'btho1· s t i t s fu.uni:L of n or t h 0;aste rn .dr it i sh Colurm i a . The 

Tr o. chy.f_e rcl.s , i f va lid , woul d dec~s iv el y es t a iJli sh an early Kar n i a n a<!;e ; 

i t may b <~ 1 h owever, a Daws on i t es . Th e' Hal ob i a mu,y weL<:h t tlP e vidence a 

1 i ttJ.e in f av our of ar. earl y Krn·n i an ~)/"e • 

Na t horsti t e s h f·S be en rec orded f rom Eotel ny Is land , one of the New 

Sib erian Isla nds in t he Arcti c S ea n or th of S i b er ia . No other fos s il s 

have beep f ound. wi t': itt s o t hD.t n o c omuari son c a n be ma de with Al pine 

a nd Eima l ayan f aun a s . 

Qon_c2- ~sio_!}<O_ _ 

':°hp u:: t> l i:ni ncir y s t udy of th CJ t~~th;')r s~ i~~e s f a una has no t r eached a f ina l 

and dec i sive v e r d i c t i n t he ca s e of a Lad. i nian v er sus e. Kar!l i a n a .ge of the 

f auna . The ev i denc e -from a s t udy of t h e; f auna i n n or 'cheas te rn 3 ri t ish Col umb ia 

we i fl;hts tlw cas e conside ra Jl y i n f avou:· of a l E.Lt e Lad inian a g e, wh er ea s that 

fi· om t he Bear I s land f auna s eems to f avour , s li .o:htl y , a Karnia n a 0:e ~ but is 

bas e d li"Jon l E'ss diae;n of' ti c mat erial than tha t fr om Brit ;l.sh Col'tmbia .• 

The p os s ibility of a.n a ge intermediat e b o tw 1~an 1 edi.n ian Pr_o trachycer a s 

arc~elaus and. Karn ian Tra chycer as t ime is n ot ye t el i minat ed . 

i.~OT:W ON Fffi .SILS 

It i s n ot i ntend ed i n thos e pr el i mi nary r eoorts on t he Tr i 1,ss i c of 

n or t h enst P- rn Br i t i sh Columbia , publishe d in t he Pa'9~r s <' ri os of t h e '} P, olo~ical 

Surv ey , to attemp t any de t a iled tr eatmen t of the pal a e ontolo;.;y , ba sed on an 

e xhaustiv e s t udy of t he lite r atur e ; n or is ~ t i ntended to a t t em·,, t any ext en de d 

e;e ne r ic r ev isi on , a l thou e;h t h i s i s doubt l e ss r e:i.u~."'.' '::J d i n s ome a r·'..111onoid 

f wn il i e s . It is oropos ed , h oweve r , t o discus s , in a 8;ene ral way , t he r e l a t i ons 

and sta tus of som8 ~enera and speci es ~roups , in orde r t o under s t and t h e pl a c e 

of the Canadian s ne ci e s in t he gen eral scheme of ol ass i f icati o~ , 

Com'9aris on of Can2,.lian with fo r e i gn :pec i e s i a nd the bri ef co .:imen t s on 

the evoluti ona r y h i stor y of fore i <!;n f oi·:ns, a r e ba::iod on illus t~o~ i ons and 

descri i;: ti ons i n f or e i a;n publi cat i ons :md not on ·~:,he exP..n1i.,w tio:.1 of actual 

for e i e;n spe c imen s; i t i s uos?. i 1)l e t ha t s om.• i llu s Jv:;.· .:..t. ion s , part icularl y t h os e 



-10-

brn:i ed on drawin.;s, ar ,, not f o. i thful r eproductions, c.md so err or s mny en tor 

i n to inter ;Jr e t £.,tions bas c:d. on them. It is also J?ossible th[, t comparison of 

Canadian s uecimens with actual for e ig;n sDec imens "'ould r osult i n t he 

. 
r 0coe;nition of more foreign and fewer new s uecies in thP Canadian faunas. 

It is n ot kno1llfn what ue rcent c · ~o of speci e s would be so e f fe cted, but it is 

exue cted tbat this nercentne;e ~ould be small • 

. In the follov1ine; pages, earl y Lodinia n r ufers to Protrachyceras rei tzi 

time , late Ladinian to ProtrachycRras archelaus time , earl y Karnian to 

Trachyceras time., and late Knrnian to Tropite s subbullatus time . 

Genus Nathorstites Boehm 

T~1.e sJecimen s of this g enus in n or theaste r n British Columbia exhibit 

a wide range of v a.rL,tion. \foi teaves' inclusi on of all the s pe cimens 

available to hiin in the :iicConnell collection from Lia.rd Ri ver in one species, 

namely Na t h ors ti t e 1:1. mcconnelli, was ful.ly justified. Inclusion in the same 

s9ecies of all the spe cimens r e cently collecte d from nu·1erous localiti e s 

in n ortheas te rn Briti s h Colu;nbi a a ppears to be equally jus tifie d, Vihi teaves ' 

s epara tion of some s~ecimens as var. lenticularis is recognized; indeed 

t he s pecimens of this v ariety outnumber t hose of the typical s oe c ies. 

Nathorstites can be bri efly des-cribed as follo1" s: stout, "Jide, bro~ ·.d.ly 

fasti e:ate , fairly inv olute inner whorls, wi th , in some suecimens, s l1ort 

f olds on th~ innPr part of thP. sides of the whorl, ·Ja ss gradually into a 

mature s t 11ge of more compress ed, smooth, completely inv olute, sharp-ventered 

whorls: t hat is, in e;ro11.r th, the shell passes from sphaerocone t o oxycone, 

The suture line is c e ratitic and multisellate, wi th short, s omewhat lclub-

shaued 1 saddles. 

I n the t yDical s pe cie s , Na f:horstitPs mcconne l li Y.'hit ea.ves, the innP. r 

whorls ar e 1u i d e and stout ancl. the a.dv <..nce to oxy c one is only -partial . In 

th8 vari e ty l en t icular1s Whiteaves th2 oxyconic shape is f,ully at t ained. 

Some vari~ti on in the course of the ~rowth lines is observ e d, In all 

s ~e cimens it is convex forwa rd on the sides of the whorl . In the holoty pe 

ani some other s ~e cimens it is project~ d forward as it approache s the 

v enter; i n o t he r s it curv es a little backward (rursiradiC;t,te) at the venter. 
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Genus Nitanoceras McLearn 

The shells of this genus r e s emQle closely those of Megaphyllites 
'•· , 

Mojsisovics in form and sutur e line . The dent icul~tions, howev er, do not 

run up so far on the sides of the saddles; thnt is , the suture line is simpler . 

Gonus Isculi tes iifioj s isovice 

This e;enus has bee n d is cuss ed i n a pr ev i ous pa1)er (McL ea :m, 1937). · The 

Peace Riv Pr suec i es Isculi tc s school ori from th0 Uathorstitos fu.una and 1 

apoarently also, Isculites lad.inus Welter fr um the Ladinian of Timor diffe r 

chiefly from the sp8cies of the typica l L decrescene group in the lack of 

any AnatomitP-s- or Ju·,~avit 2.s-like orna.mf)nt , and , from species like L sub--

de scres cens , in the sim"9l r:r suture line . ~ sc~1ool r> ri is much older than 

e ither h 1ecre~ or ~ subdocrescens, which are of .Norian a~e; is 

probably not very cl os e to e ither of them, Elnd, 1'/ i t h h ladinus, may r equire 

a ne ir1 .e;ene r i c nnme • 

Both Mojsisovics (1893) and Spath (1934) have included 1.§.culitns, in 

th8 strict sense, thE .t is in the sense of _Isculi t ;-:i s decrescens Hauer, in 

the Haloritidae and near Anatomites. 

Genus Protrachyceras Mojsisovics 

Contemuorary use of the genus Protraohyceras · encompasses a wide range ··-

of form and ornament. No att empt is m<<le to subdivide it in t o new genera 

and it is used in a broad s ens e • A bri ef history of the' ~P.nus from A.nisian 

to late Karnian is eive n, hoV'lever, as a bttCk>:;rqund against whi ch to examine 

the species from northeastern British Columbia. 

A considerable number of speci es from Anisia.n to l ate Ladinian time 

fall into the. category of compressed shells with si ~ple , unmodified tubercles. 

They vary a great deal but are mostly moderately involute, compressed, have 

mostly ribs of averaee strength, ne,rer fine , and the rows of lateral tubercl e s 

rar ely exceed five or six. The tubercl es do n ot become spinate , bullate or 

clavate. The suture lin0 is ceratitic t o moderately ammonitic. These speci e s 

form what may be cA.ll ed the dunni of;roup, and i riclucle the Anisian S"9ecies 

Protrachycr·ras lahon t anum s·mi th, f..:. ame ricanum Sinith, f..:. dunni Smith, 

E.!_ springeri Smith, !:...t h omfrayi Gabb from Nevada , the early Ladinian 
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L mare:aritosum Mojsisovi'cs ~nd the late Ladin innf...!.. ?-B.at ol:_:h._~12! Taula, 

P . pseudoarch~ laus · Boeckh , -~~ ste inrnanni Mojsisovics, and t he inner whor ls 

of E..:. gredleri Mojsisovics. "Of the a bove, E..:._ lahvaj.§!lU.111 Smith and ~ 

americanum 1n the Anisian of Nevada have stout, l ow, evolute vv_101· l s ~1.nd 

coarse ribs like Nevadites, from 1"1hich Protra chyce:- r:J.s :s said to have 

ori~inated or at l east to wh i ch it was cl osely r ~l~ted in Anis~~n time . 

Protrachyceras ansoni Diener from the Tropi tes limes tone of B;yJ,n s , India, 

aupear s t o hav e similar ornament, but is much more inv olute t Ln any _ othe r 

species of Protrachyceras. 

I n s ome sDeci<'>s of Anisian, Lad inian, and ea.rly Karnian time the 

tubercles of t lw ventral r o'"S mare;inal t o the ventral '.;1J.lcus, one on ei ther 

side, b ecame mod ifie d t o f orm clavi paralle l with ·~h :i. t sulcus, Clavate-1 ike .. 
ventr a l tubercl es · first a .Jpeared i n the Anis ie.:r.. ~ Jecies E.: !!!_ee·;;_~_, at maturity. 

From illustrations it is inferr ed that these ven +::cal cl ;.w i a pi2 :> a r ed _in t h e 

l ate Ladinian sueci es Protrachyce ras lad inum Mo j sisovics and ::'.: lon,gobar~dicum 

iviojs i sovics and in th ;-~ ear l y Karnian ~ a eoli ivio jsi s ovics . Th ::i y a _so seem to 

f'..-=. arion Mojsisovics and ~ baconi9um Mojsi soYics; this e;roup .'.1a.s the 

ad•ii tional distinctive charC!.cte r of an increase in numb 'Or of r ibs and number 

of rows of tubercl e s over and abqv e those in the @nn~ .e;:toup a '.!d a .)ove the 

other species with ventral clavi. 

The sim)l e ornament of the dunni e;r oup of s 9eqie-s also became modi f ied 

in another way in a f ew species . SMall lateral bullae, with some reduction 

in str ene;th of ribbine , apueared at maturity in the l ate Ladiniar: s"98c i es 

Protrachyce r a.s longobardicum Mojsisovics and in t h, , ear ly Kernian specie s 

Protr achyceras oedipus Moj sisov ics and~ cassioueia ~~ojsisovics. In p, 

.l.Qne:obard i c um, as . alr eaa.y not ed, the vcnt r ·-,l t ub ercl e s wera mc iified to fo rm 

clavi. In the othe r tw o spec i es the vcntr !.l.l tuber cles r emainei unmodified. 

Th 8 ornament of the sim ;ily tub ercu2-a t e spe cies group of f _'!.. dunni became 

modifi ed in ye t another way. The tube rcl es be came. somewhat p r )duc·ed and 

a ssumed a spinat e form . Spinate tub ercl e s api;ioa r ed in the la t a 19.diniar, 

Pr otrachyceras arche laus Laube a nd in the early 1C<1':n i ,,, .. _ £.:r:.pt i_;:a :hy_ceras~ 

seutemsuinatum iviojsisovics ~ Spinosa tu l'<?rc1 :os .9.lso a ·)uear in :ither e:rou9s 

of speci es and wi ll be referred to later. 
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The early Karnian s'Jeci e s ~ like Protrachycer~ hadwigae Moj sisovics, 

P. rudol u .~ i Mojsisovics , and ~ subfurcatum Mojsisovics , shared a dist i nct iv e 

style of ornament with low, broad ribs, be r!.r~ng clavi, an ornament similar to 

tha t i n the genus Diplosirenites Mojsisovics. 

The shell form •fa s •Jeci ·s i n the l ate Ladinian Daonella shale of Suiti, 

I n ' i a , recal l. s the shell . f orm of AnisL•n Nevadi t es, and is in contr. est 1111 i th the 

more c om·oress ed c ont emporary suec i As . Pr ot r achyceras spi tiense Diener has 

f a irly evolute , stout, 1"•horls, about as h i .g;h as thick, with coarse ribs and 

lare; e spinat e tubercles . 
.I: 'i",·.'~ . 

A distinctive style of ornament ap 1JeEi.rs in the early Karnian soecies 
,. . - ~ .. 

Protr e.chyce r as atavum Mojsisovics, ~ schJ: oenbachi Mojsisovios, and L_ servile 

Mojsisovics. A l a t eral or nament of mixed suines and tubercles is simil a r t o 

that of the ' s pec ies ~rou~ of Trachyc~r as hylactor, included of course in the 

genus Trachyceras • 

Fr om early Ladinia .n 
1 
t ~ Karn ian time , seve r a l e;r ouPs of species show fewer 

r o1Ns of tubercles t h.an. in t he ur eviously n ot ed snec ies . The r educti..m is 
j 

fr equently observ ed ~t mD.turi ty in specimens that h avfl more r ow s on i nner 

wh·orls . The r educti on a ;uea rs i n what are 1Jr obabl y quite inde·0.end.en t groups 

of s uec i es , · some Drobabl y r epresenting independent offshoots from the dunni-1 

like specie s . Early Ladini~n s -oec i e s like Pr o trachyceras reitzi Boeckh, 

~ chiesens e Mojsisovics, P. cholnokyi Fre ch , ci,nd . ~ recubari ens e Mojsisovi ea, 

have only one or t wo r ows of tubercl es. or s ·9ine s at ma turity. They h~we 

fairly coar s e ri bs, are fairl y evolute, und have a corat fti c suture line. The 

l at e Ladinian, evol~t e soecies Pr ot rachy ce r as Julia Mojsisovics and.~ 

doleri ticum Mojsisov ice! show r educ ti on in nu.rnber . of rows of '· tubercles. A 

r educ ed numb c·r of rows of tub ercl es at maturity is · als o observ ed · i n the e&.rly 

Ka rnia n spec i e s ~r o trach:'{c eras vi ctoriae Mo jsisovics and~ t hous Dittmar . 

The late Karnian spec i es PfotrachycAras z en obii Diener also shows f ewer r ows 

of tubercles at ma'liµri ty than on inne r '"horls, and has been c ompar ed with 

~ thous by Diener. Oth.~ r exampl es of r educed tubercular 02;nament will be 

c onside r ed in describing the genus Paratrachyce ras Arthaber. 

A f ew s -r:le ci es of Pr otrach;ycera s show r educ ti on in , or modificat ion of , 

the ri bb in~, i~cludipg short ening of ribq, and the assumption of irregular, 

unev en ribbing 1 These s ··Jec i es include P.? hispanicum Mojsisovics, !:..:_ ibericum 

Mojsisov ics , ~l. v il l8.nov i e .Verneuil, p,? l a ricum Mojsisovics and P.1 rutora.num 



Moj sisovics. The · speci es Pr otr u.chycerae l o.d inum Moj s isovics a1d P. e:r edl eri, 

al r endy men t i oned,. ~~ ew t o h 1o.rge siz e , a nd o.t m;"tur ity l os t mos t of t heir 
. . 

ornament. Poss ibly this matur e st~e wa~ r eached in s ome other spe cie s, but 

the ndul t she lls hn ve n ot b .-:en ur eserv ed. 

• 
Strif?atEl orriament appears in a ,e;roup of spe ci e s of Protrachyceras in 

Shasta c ounty , Californi'a, ·a nd in late Karnian ti rre , · 1.J\Then spec :i.es r e f er red to 

this ~enus made their last a ppe 8.rance' . Th~s distinct group includes 
. . . 

Protra chyceras lecontei Hyat t and Smith, ~ s has t ense s ~ith , ~ ma.d.is onense 

Smith , E.!_ lindgreni Smi t h, ~ beckeri Smith and E.!_ californicum Smith, all 

fr om the H·o ~s e lkUs limestone . The y have compressed t o stou t whorls, and bear 

a "f)e cul L ,r orri.3.ment, includini:; a st!lie;e of r c:i. thPr coarse ribs, s uc ceed ed by a 

~t -':1.g e . o f mor e deli cate ornament i.v ith ver y fine r i bs, cross ed by- l one.: itudinal 

ridg es or lines , bear ing very fine t ub ercles or very fine bullae. They are 

all fairl y i nvol u "-e , '.tnd h ave dreuly cu t suture line s with Q:ee "0 saddl es and 

l oni;:: i ·ob es . The s e s i)eC i-' 'S o.r,ipear io have t he most elaborate s uture lines of 

thos e r e f er7 eq.. ·to Pr ptr_ei. ch_y_c eras. · The sutur e line s of Anisian and Ladi nian 

s pe c ie s ar e mostly cer a titic, r a r ely subarnmonitic or weakly ammo ni t io. Very 

f ew sutur ~ l ines of narly Karnian spe cie s have be en pr epa r ed; t hey ar e all 

ammonitic. 

. . Pro_tra ch;x:cer .as. s ikanianurn McLea.rn 

~Plate I, Figur es 2 t o 5) 

Of the many styl e s of shell ornament in Ladi nian andKarnia n time , 

describ.ed abov e , thr C"'e are -r epr ege n t e d in··the Na.thorstites fauna of north~ 

easte rn British .Columbia, two in the spe cie s Pr otrachyceras sikanianum and 

on e in Protracpyceras zauwae . 

It has been obs erv ed how in late La.dinian time ,. clavi m·.rgi nal to, and 

uaral l el "l i t h, the ventral sulcus a pneared in s pe cie s like Pr ot .rachyceras 

pseudoarchelaus .. Bo eckh .. nnd in thl' early Karnian speci eek aeol i Mojsisov ics. 
' ' ' ; 

Vari e ties. of f.!. ,51ikan.innum without l ·1teral bullae a.re in t h is ca tegory. They 
. ,. 

differ fr om f.!. p~eudoa~chelaus . i n bein~ a. littl e more inv olute nnd in hav ing 

one row l e ss of tub ercl es and .a simpl er suture line. They differ from~ aeoli 

' ·-
in ha,v ine; f ewe r rows of tubercl es a:nd in beine; s omewhat mor e involute ; 

unfortunately t he suture line of E.!. .aeoli is not known. 

The. appear a nc e of .lateral bulloo a t mFJ.turi ty, toge ther with the marginal 

clav i p8.rall el with the ventral sulcus in the l a t e Ladinia.n spec i e s 
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Protrachyceras l on~obardicum Mojs i sovics, hnve been described . The same 

f ontures aquear in th·> holoty;:ie and simil a r specimens of Protrachyceras 

sikanirmum. Com;:iared with ~ lon.goba rdicum, tho Cqn.rtdian speci es ha s fe v1er 

rows of tubercles.and a simol ~r suture line, and the l a teral bullae aupear 

at an earlier st~.ge of growth. 

Protrachyceras zauwa~McL e:>,rn 

(Pl n te I, fi.e;ure 1) 

Originally described as a vari e ty of Pr_otrachyceras sikanianum this is 

now r e co.e;nizeJ. as a spe ci.es. 

Refe rence has al r eady be en made to the manner in which spina te tubeJ: cl e s 

ap9ear ed in the l a t e Ladinian speci e s Protr~chyce~as archel ~us Laube and 

the early Karnian sue.ci~s :I?. septAm~.£.i.na'v~ Mojsiso·rics. The same ornament 

a9uears in thE=~ Canadian speci es Pr9trachyc~ras ~uwa_t_ , which h smaller than 

E..:_ archelaus, and in vrhich the er9inate tubercles appear at a l r. ter stage of 

~rowth and are probably coarser·. Compared vii th Protrach.yceras septemspinatum 

the ribs ar e farth~r apar.t at maturity, and the rovrs of tubercl es are ons 

l es s in number . f.!_ ].~ is probably closer to l:..!. arcbelaus t han to 

~ eeptemspinaturn. 

i Genus Paratrachycera~ Arthaber 

When describing the .e;enus Paratrachyceras, Arthaber gave n long lis t of 

species to be included in it, A.l thou.gh they all show reducti on ~n tubercles, 

most are too far r emoved fr om the .genotype of Paratrachyceras, E.:_ QQ_:'ma.rn.i 

Boeckh, to be included in this <; Anus. Many h <J,·;e already been no t ed under 

Protrachyceras , and n o doubt the y will r eceive attention wheneve r the genus 

Pro trachyceras ia revised, 

The f oll ov! ing species seem close enough to the .;;enotype t u be included 

in Par atrachyceras, th8 l ate Ladinian species ParatraQhy_q~_r_~s r}_chthofeni 

Mojsisovica, ~ r egoledanum Mojsisovics, ~ mundevillae Mojsisovics, and 

~ laczkoi _Diener, and the e arly Ka':' njP".' _pe cies ~ ho~~manni Boeckh, the 

genotype, and ~ dichotomum Muer.s ter. The early Karnian typical speci es are 

much more inv olute than the late Ladinian speci es; v1hich a re f airly e~olute • 

The suture line of the early Karnian species i~ amrnonitic and nubamrnonitic, 

tha t of the late Lad inian speci es is not known. All have numerous, fine rihs 

finer on the avera~e in the early Karnian than in the late 1ad:nian, fairly 
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to s"t!' one·ly proj ect ed Ei t thei.r v ontral ands a.nd sr:d_i ns: in tuber ·:~ les or 

: bvvu: Ungs : " All a r o com"9::.· sssed and h:we a vent :..· al sulci.:.s of va riable de .Jth. 

A peculi «r de ·oarture fro m ty'.Jical Par ~,trach~~ f : ras is sho1rrn by the 

rn0c i mon fi~ui·ed 'oy Arthn,ber ( J.9~~5) a s f ....:. r o£"oJ_efa.num fr om th•J ~.F!.te La.dinian 

o:: 3ithyn:..a . It has ,, •.1 ery s1:r~llo1 •· sulcus G.1d ·~ 1'.lP i· i bs insteact of endino>; in 

tu'Jer.:::l es 01· s 1•1e llinf!;s ) :. thP. b or de..'.' of the 'reil'~rD.1 sulcus con t:'i.nu e across it 

~ithout i nter ruution. 

(Plate V, f igure 9) 

Th i s speci ,,s i s briefly des cribed in the p::in t ed aµuend ix. It res em .)les 

t :1e sp ,, ci:nen f ·'.-0m J3i thyn i a fi gured by A.rthabsr (). 915) u::i.der the name of 

!'..9:.IQ.ir.£:-shyce£§::c:_ ~~oJ.ed.anum 1~ojs:l.sovics ; it has t:1e s &me she.ll 1JV' ventral 

sul cus a nd t h e ribbiiig simila rly ci·qsses this suJ.ciJs, l:ut the r:bbing is 

c o ~rser and the suture li ne simplerq 

Paratrachyc ·ras aylard i n . spo 

(Pl a te VIII, figures 1 ?2) 

Two s9eci e s E9I-§1I.§.Chycer as QaUr.inum n. sp. and r__!_ . ayl ~rdi n. sp. d iffer 

considerably f:rom ~ ~utherl andi ,_having somewh,_,; t; the ·appearance of an 

A!nadi tes bu t l acki ng the keels m1L·ginal to the ventral sul cus . They ar e not 

quite t y"9ical :Parat rachyce rafl , as they l ac;k the do :(inite vent:raJ tubercleg or 

swellings of the ventral ends of the ribs, The rib's are attenu.r.ted on the 

v eni:;ral shou],der, and exhib it a slight t endency ,to en1a:cge a l ii.tle at the ir 

ventral enC..s . Some sp e cies of ~ir_~nii_~ show this a\, tenua.t. ion cf ribs on the 

ventro--lateral sh oul der. These s pe cies are closest to ·\;he r.1or e ev)lute l ate 

Ladinian s9ecies of E:_ara t~!3.C°hY..C8~a,s , for AXs::npla t ':e 2.ate 1-adinj an species 

Fara.trach,yce:ra~ X.:i.Q.h~)';lof~p :l. Moj sisov ics. The suture line i.s pocrly pres erved, 

but is known to be' s im·ol e and a l)pf>.rently v1ea:dy seratitic , The~' are t entatively 

incl uded in Paratrachyce :r~~ 

r~J.!'.§LC4~ras aylardi n, sp • is br:'.efly descr ~bed _in the printed 

append i x. It i s fa:. rl y 67 -.).l. 1-" · · ~ sd · , The v(ror,18 are much 

higher •than thi ck~ have f l attened sides , r ound ,, ~ ·- v . 
, 

vent:::'al sulcus , no keels and well--rounded umbilical choulde_r. '::.'he sides of 

the 1•1hoJ~l a.re ornamented with fe.irJ.y coa-c·::-e rib s~ str ongly proj ccted and als o 

at-Genuate0. on the ver.t:.:o.-J." "' "--:-~ -. .: '-' c-nJ '1sr; some ribi a.re s ingl e: some div i de 

clos e to i;'r. :· l'mt \ 1; su~, other s hi.<?;h c.D on t h ::i "' i.f1 :? 0 
-. The ventri .1 ends of 
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attenub.ted ribs t enC:. to t h icken slif-:htly;~ 

Par_:'.J.: trachycoras aylardi is smalle r tha n Paratrachyc~ richthofeni 

Moj s isovi cs, has coarse r ribs, which L. re more strongly projected; t hickening 

&.t the ends of r ib s is rar e and v ery sli$t ~ and the ventral a.tteni;iation of 

the ribs is 'lot recorded for ~ ri~hthofen i . 

Paratrachyceras ~aurinum . n . sp. 

(PLt. te VII~ · figure 13) 

This species, briefly deqcribed in ·the printed appendix, is much like 

Paratrachyceras aylardi n .. sp . 7 and may be only a variety of it. The 

ribbing is much finer. 

·.:::.·: 

Paratrachyceras tetsa n. sp . 
··, ·: . 

(Plate IV, figur~ s 3,4i Plo, teVIII, figure 3.'J· , 

This species is briefly described in the printed ap~endix. The ornament 

on the posterior c:a rt of the ult.iwi.te whorl, pr e s e rved, with its even ribbing 

ending in tubercles on the border of the ventral sulcus, is much as in 
. J 

~ dichotomurn Muenster , but may be somewhat c oarser. The irregular ornament 

at t he anterior end of the ul t~mate whorl preserved is very different however, 

and unusual in Paratrachyceras. 

. . 
Genus Sirentie~ Mojsisovics 

A new st 'le of ventral ornament in the family rrachyc era:rMa&_ appeared 

in earl y Karnian , tha t is earliest Upoer Triassic time; and c ontinued on 

into the Norian. On or near the ventro-lat eral shoulder the ribs divide into 

short, fine ribs, each of which ends in a tubercle ; t h is means tb;::.,t the 

number of t ubercl e s in the row marginal to the v entra l .sulcus is greater tl:ia.n 

the ntL~b er of ribs on the sides of t he whorls. All tY"9ical spec i es have 

well..-defined ribs and many l ::iteral rows of tubercl es. ., , 

In the l ong , Uppe r Triassic h~$tory of this genus many new kinds of 

ornament, or modificati ons of ornament, appear . The rei"a tiv e number of 

ventral tub ercles increases; modification of the ven t ral tub er cl e s is 

achiev ed by a l)raided v entr a l ornament; and , at maturity , lat €) ral bullae 

apuea r in s ome speci0s. The suture line be comes more c omplex. Reduced 

ornament at matur i ty is noted in some spe cie s; some varieties of Sirenites 
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senticosus Dittmar, as fi~ured by Mojsisovics, and the early Karnian specie~ 

S irenties loczyi Moj sisovics and S ireni tes olavigo ivloj sisovics are exampl es. 

Sirenites meginae McLearn 

(Plate V, figur e s 1 t o 4) 

This speci e s has, at various times, been r eferred to the genera 

S teinmanni tes Moj sisrwics, ivieginoceras McLearn, Paratrach,yceras . .\.rthaber, and 

S ireni tes Mojsisovios. · It is certainly not a Ste inmanni tee, a. N .)rian genus, 

which ha s keels marginal t o the ventral sulcus and a different s ·.lture line, 

. . 
a suture line more resembl in~ ~orian Clionit es. Us e of tho name Meginoceras 

is deferred for the pr esent , and Sirenit fl s is used in th:' broad sense . 

This speci e s is not a Sirenite s in the strict s .~nse, but it shows some 

charact2rs of b oth a Sir enite s and a Paratrachyceras. In the n~nber of v entral 

tubercl es rola ti :;e t9 the nu.rnq er of l ate ral ribs .it i.s inte rmedin.te betwee·.1 

Paratrachyce ras and Sirenites. In Paratrachyceras the ribs do n ot divide near 

their. ventral ends, so tba t the re is no increase in numb E;J r . of the v entral 
• j ' •• • 

tubercles. 

Genus Dawsonites Boehm 

It has be Em not l"d h ow a new style of ventral ornament appear ed in the 

early Karnian in the s he lls included in the genus Sirenites Moj s J. s ov ics. At 

the sarne time anoth<J r new .style .of ventral .ornament a iJpeared; it was a fission 

of each tubercl!:'.3 producing p air ed tuber.ol es in each row b Qrderinr; the ventral 

sulcus. This styl e o f ornament, .alone, wi thout further c omplexi ·ty . had. a . sh?rt 

range , d i d not surviv e the early Karnian, and is a. diagnosti~ feature of t he 

g enus Tracbyceras L ·:mb.e, t_hc . ;;onus indi cativ e of the basal Karninn faui"ls.1 zone. 

As in Sirenit Ps the sid,es of the whorl are ornamented with curv~c-:. ribs and rows 

of tubercl e s or spines, The suture line is typically ammonitic. 

Boehm (1903) has given _the name Dg.wsoni t es to ammonoids with the shell 

ornament of Trach.yceras but with a much simpler and c P-ratitic su~ure line. 

This ~enus bas b een reliably recorded only frqm the Nathorstites fauna of 

northoastern British Oolumbia and Bear . . Island. Johnston bas rec orded 

Trachyce ras-with a --cnmparat'ively--sirqple suture line from New Pas s > Nevada, but 

not so sim"?l c n.s that of 1'.'1.1.v,s oni tes. 
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Dawsonit es can:::.densis Whitcavos 

(Pla t0 VII I , fie.;ure 6) 

Only onq of the specimens , the one illustra t ed by Whiteaves, is preserved. 

It i s a··-f a irl y .q;ood specimen , although the surface i s a lit t l e worn" The 

whorls ~·hve fl a t tenfld sides , a lmost an.'.!,Ul!.l.l' umbilical shoul der, somewhat · 

flatt ened venter , r ounded ven t r o-lat cr a l shoul der, and a disti~ct ventral 

sulcus. The numer ous, slender ribs ar e nearly straight on the sides and 

projected f or wa rd on th e ventro-lu.t eral shoulder ; a fe v1 divide on t his 

shoulder into two slender ribs. A few i ndis tinct tubercl e s ar e on the 

umbilical shoulder. About 7 or 8 roir1s of tubercl es hre on the sides. The 

ribs end in swelline.;s on the border of tho ventral sulcus on the posterior 

part o.f thCJ ultimate v•horl, but the shell may :i.av e exfoliated here somewhat . 

They end i n raised bul lae , each beari ng a upar ently two tub~rcl e s , much a s . 

in Trachyce~as, on the anterior part of the ultimate whorl, No distinct keels 

ar e present. The suture line is ver y simpl e and ceratitic. 

Genus Silenticeras McLearn 

Sil enticeras was orie.;inally described as a subgenus of the Norian ' ' 

f1 "9 in e genus Da:ohnites Mojsisovics , but it l a cks the even ribbi::-i .e; of
0

that 

genus . Sil enticeras is related t o the Trach.yceratidae in the broad sense, 

reprea enti ne.; a stock i n which the ornament of ribbing and tuber 0l es has been 

lost, or never acq_uir ed, and in 1•1hich the grov1t h lines . have become strone.;ly 

pr ojected. It l a cks t he ven tral k 0els of Arpadites Mojsisov icsj and als o 

the faint tubercl es of Klips teinia mojsisovics , and has much st::-onger 

pr ojection of growth lines . 

Silent iceras hatae McLearn ---

(Pla te V, fi gur es 5 t o. 8) 

This species r ~ s embl es .A.rpad ites schencki J ohnston fr om Ne111 Pas s , 

Nevada, but l acks the ventn1.1 keels. 

Genus Asklepioceras Renz 

The species i n northeastern Briti sh Columbia di ffe r very much among 

thems el v Ps, bu t · alI show s ome r cs smb1ance t o sue ci es of Asl(l,.§Ri oceras and can 

be r Aferred to t his genus if it is . int erpre·ced i n a broad sense ' All hav ,, the 

de ep, str one:ly proj ected., radial furro1r1s, and all have aventra1 . sulcus, but 
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no k ods . Three styli' s of' ornament are pr esent : (l ·) flat \rib B t "'i th 

tubercl e s : (2). ur oad flat 1ribs 1 vr ith striae or fin e costae ; and (3) fine 

narrow 1:r:ibs t. ( The 'r ibs ' i nd icate t h " fl a t suaces be tvie tm t he radial 

furr ovrs) . Askl epioce r as l aurence has i;he qecoad style of ornament only , _but 

the i npermost 1T1horls a r e n ot _pr e s erved . !..:._ gl a c i ense and~ del ica tum n , sp . 

have t he fir s t ornameni; onl y . ~ mahaffii n . sp ., ha s the second ornament 

succeeded by t k t h ird . The ea rly Karnian spe c i es !=___: hel enae_ Renz from Argol is 

has the fir s t s tyl e · of ornament, suc ceed ed by t he. second ; thus !=___: ,gla.ci ense 

and L delica tum have surface ornament simil a r to tha t of the ~.nne r whorls 

of L hel e™, a nd !..:_ laur§nci has surfa ce ornar:: ~n t similar t o that of the . 

. 9ute r whorls of A. . he lenae. Tho earl y Karnian L segmontatum ifo jsisovi cs 

ap i)ears t o have the s e c ond styl e of ornament only, the fin e co0tae o:c striae 

on the fl a t 'ri bs I showin~ cl Par l y in Mojsisov i cs illustrati ons , but t he 

de ep f u r rows ar e .mor e tW enly spaced than in L l a ur enci . The Lad i n ian 

L r edli chi Kittl fr om Dobrudsoha als o ap Dears to h ave the sec ond ornamen t 

only , but has more ev enly spaced furrows and is mor e comor essed than ~ 

l aur enci, The late Ladin ian !..:_ loczyi Diener fr om 3akony may hav e t h is 

sec ond ornament only , but merely tht3 co r e , not the surface of the _shell is 

preserv ed ; the furrows are cl oser and more r egularl y spaced t ha n in ~ 

laurenci . The early Kar n i an L ~uammatum A.rthaber from Bithy~1ia may have . 

the s e c ond ornament only , "ti th the furrov1s at first widely spaced and at 

l ater stages of :gr owth mor e narrowl y spaced . 
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APPENDIX. New species from the Triassic Nathorsfifes fauna, by F. H. McLeam. 

Daonelfa elegans n. sp. Pl. IV, fig. 2. Longer than high; beak in advance mid
dle hinge line. Costae, variable but always fine, wavy in places; change in direction cos
tae on border umbones. Ornament somewhat like that of Halobia subcomata Kitt!, but cos
tae wavy in places, lacks Halobia anterior wing and relatively longer. G . S. C.: ho!., 9537. 

Osfrea afsino n. sp. Pl. VII, fig. 11 . Thin, curved shell, low umbones, mostly 
higher than long. Mostly approximate, fine varices of growth, occasionally more promin
ent. Flatter shell with less prominent umbones than Osfreo pictetiana (Mortillet) Stoppani. 
G. S. C.: ho!., 9538. 

Pecten ? sorsiona n. sp. Pl. VII, figs. 3, 4. Higher than long to about as high 
as long; fairly convex; large, not well differentiated ears; numerous radial costae in two or 
three degrees of strength. More and finer costae than in Pecfen ? dishinni McLearn. 
G. S. C.: ho!. , 9539; par., 9540. 

Pleuromyo peacensis n. sp. Pl. VII, fig. 12. Elongate, fairly convex; beaks 
about one quarter from anterior end shell; post-umbonal slope narrowly rounded; irregularly 
spaced varices of growth. Outline more narrowly rounded than in Pleuromya musculoides 

Schlotheim. G. S. C.: ho!., 9541. 

Pleuromya friosina n. sp. Pl. VII, fi gs. 8, 9. Somewhat subquadrate in outline, 
but narrowing anteriorly; abruptly rounded post-umbonal slope; faint varices of growth. 
Beaks more central than in Pleuromyo peocensis n. sp. and outline not narrowed posteriorly. 
G. S. C.: ho!., 9542; par., 9543. 

Nitonoceras /eve n. sp. Pl. Ill, fig. 6. Larger and smoother species than Nitan

oceros selwyni; constrictions only at anterior end; growth lines straight or concave across 
venter. Suture line like N. selwyni, of which may be cnly variety. G. S. C.: ho!., 9544. 

Parotrochyceros tetso n. sp. Pl. IV, figs. 3, 4; Pl. VIIJ, fig. 3 . Moderately evo
lute, compressed, broad ventral sulcus. Ribs at first of even size and evenly spaced, then 
irregular and bundled. All ribs projected on ventro-lateral shoulder, ending in very small 
tubercles. More ccmpressed, more evolute and with simpler suture line than P. dichoto

mum Munster and has stage irregular ribbing. G. S. C.: ho\., 9545; par., 9546. 

Paratrochyceras sutherlondi n. sp. Pl. V, fig. 9. Variably compressed, moder
ately evolute, with narrow venter, shallow ventral sulcus, angular ventro-lateral shoulder, 
abruptly rounded umbilical shoulder. Fine, rather flat, ventrally projected ri bs crossing 
venter, but reduced there. Resembles P. regoledanum M oj,isovics as il!u,trated by Arth
aber, but ribbing coarser and suture line simpler with few er indentations. G. S. C .: ho!. , 
9547. 

Poratrachyceras courinum n. sp. Pl. VII, fig. 1 3. Fairly evolute, compressed, 
rounded umbilical shoulder. Ribs partly single, partly oranching, strongly projected and at
tenuated on ventro-late1al fho ul der, slight tend ency to thi cken at ventral end. Ribs vent
rally more strongly projected and more attenuated than in Poratrachyceros richthofeni 

Mojsisovics. G. S. C,: ho!., 9548. 
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Paratrachyceras aylardi n. sp. Pl. VIII, figs. I, 2. Fairly evolute, compressed, 
rounded ventro-lateral shoulder, ventral sulcus, no keels, well rounded umbilical shoulder. 
Coarse ribs attenuated and well projected on ventro-lateral shoulder. Smaller, with coarser 
ribs, more strongly projected and ventrally attenuated than in Parafrachyceras richthofeni 

Mojsisovics. G. S. C.: ho!., 9549. 

Asklepioceras delicafum n. sp. Pl. IV, figs. 6, 7. Moderately evolute, compres
.sed; broad venter, rounded ventro-lateral shoulder, narrow, deep ventral sulcus, rounded 
umbilical shoulder. Numerous, narrow, almost flat, striated ribs separated by narrow fur
rows, which are wider and deeper on the core than on the surface. About ten rows lateral 
and ventro-lateral tubercles; two rows border ventral sulcus. More compressed, more nume
rous furrows, more deeply cut on core than Aslclepioceras glaciense McLearn. G. S. C.: 
ho!., 9550. 

Asklepioceras mahaffii n. sp. Pl. VI, figs. I to 3. A small stout-whcrled moder
ately involute species, broadly rounded ventro-lateral shoulder, very shallow ventral sulcus. 
The small holotype shows stage of smooth to striate shell with distantly spaced furrows, 
succeeded by stage of slender ribs, projected on ventro-lateral shoulder and extending 
across the very shallow, ventral sulcus. No tubercles. Differs from Asklepioceras laurenci 

M cLearn in presence of mature fine-rib stage. G. S. C.: ho!., 9551; par., 9552. 

Ottawa, Canada, 
December, 1947. 
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NATHORSTITES FAUNA 

'DARK SILTSTONES' 
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Figure I. Profrachyceras zauwae McLeam. Holotype, 9045. 

figures 2, 3. Protrachyceras silcanianum McLearn. Plesiotype, 1494. 

Figures 4, 5. Same species. Holotype, 9044. 

PLATE I 
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NATHORSTITES FAUNA 
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Figure I. Nathorstites mcconnelli var. lenficularis Whiteaves. Plesiotype, 9520. 

Figures 2, 3. Same variety . Plesiotype, 9521. 

Figures 4, 5. Nathorstites mcconnelli Whiteaves. Plesiotype, 9522. 

Figure 6. Same species. Plesiotype, 9523. 

Figure 7. Lobites pacianus McLearn. Plesiotype, 9524. 

Figures 8, 9. Same species. Plesiotype, 9525. 

Figure I 0. Same species. Holotype, 8789. 

PLATE II 
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NATHORSTITES FAUNA 
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figures I, 2, 3. Nitanoceras selwyni McLeam. Holotype, 9047. 
figures 4, 5. Same species. Plesiotype, 9526. 
figure 6. Nitanoceras /even. sp. Holotype, 9544. 
figure 7. lsculites schooleri var. parvus McLearn. Holotype, 8793. 
figures 8, 9. Same variety. Plesiotype, 9527. 
figure I 0. lsculites schooleri McLearn. Plesiotype, 9528. 
figures I I, 12. Same species. Holotype, 9046. 
figures 13, 14. Sagenites gethingi McLearn. Plesiotype, 9529. 
figures j 5, 16. Same species. Holotype, 8806. 

PLATE III 
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NATHORSTITES FAUNA 
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Figure I. Daone/la nifanae McLeam. Holotype, 8773. 
Figure 2. Daonella elegans McLearn. Holotype, 9537. 
Figures 3, 4. Parafrachyceras fefsa n. sp. Paratype, 9546. 
Figure 5. Sagenifes gethingi McLearn. Plesiotype, 9530. 
Figures 6, 7. Asklepioceras delicatum n. sp. Holotype, 9550. 
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Figures 1, 2. Sirenites meginae McLearn. Holotype, 9042 . 
Figure 3. Same species. Plesiotype, 881 l. 
Figure 4. Same species. Plesiotype, 9 5 3 1. 
Figure 5. Silenticeras hatae McLearn. Plesiotype, 95 32 . 
Figures 6, 7, 8. Same species. Holotype , 9043. 
Figure 9. Paratrachyceras sutherlandi n. sp. Holotype, 954 7. 

PLA""rE V 
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NATHORSTITES FAUNA 
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Figure I. Asklepioceras mahaffii n. sp. Paratype, 9552. 
Figures 2, 3. Same species. Holotype, 955 I. 

4 

9 

13 

Figures 4, 5. Asklepioceras laurenci McLearn. Plesiotype, 9533. 
figure 6. Same species. Plesiotype, 9534. 
Figure 7. Same species. Plesiotype, 9 5 3 5. 
Figures 8, 9. Same species. Holotype, 8805. 
Figures 1 0. Asklepioceras g/aciense McLearn. Holotype, 8808. 
Figure 11, 12, 13. Same species. Plesiotype,9536. 
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NATHORSTITES FAUNA 
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Figure 1. Modio/us ahsisi McLearn. Holotype, 8767. Figure 2. Monotis ? montini McLearn. 
Holotype, 8765. Figure 3. Peden ? sarsina n. sp., X 2. Holotype, 9539. Figure 4. Same 
species, X 2. Paratype, 9540. Figure 5. 'Coenothyris' silvana McLearn. Holotype, 9142. 
Figure 6. Hoernesia woyoniana McLearn. Holotype, 8768. Figure 7. Same species. Plesio
type, 9553. Figure 8. Pleuromya triasina n. sp. Holotype, 9542. Figure 9. Same species. 
Paratype, 9543. Figure 10. Spirifer onestae McLearn. Holotype, 9143. Figure 11. Ostrea 
atsina n. sp. HolotyRe, 95 38. Figure 12. Pleuromya peacensis n. sp. Holotype, 9541. 
Figure 13. Paratrachyceras caurinum n. sp. Holotype, 9548. 

PLATE VII 
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NATHORSTITES FAUNA 
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Figures 1, 2. Parafrachyceras aylardi n. sp. Holotype, 9549. 
Figure 3. Parafrachyceras fefsa n. sp. Holotype, 9545. 
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Figure 4, 5. Nathorstites mcconnelli var. lenficularis Whiteaves. Holotype, 4 721. 
" Figure 6. Dawsonifes canadensis Whiteaves. Holotype, 4 718. 

Figure 7, 8. Nathorsfifes mcconnell i Whiteaves. Holotype, 4716. 

PLATE VIII 
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