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The Triassic Nathorstites Fauna 
in Northeastern British Columbia

: ■ 0-3

INTRODUCTION

The Nathprstites-bearing fauna olays an important part in the 

stratigraphy, correlation, and mapping of the Triassic formations in 

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

been found along ;the foothills of the Rocky Mountains frem Peace River to 

the Liard Valley.

Nathorstites was f ir s t  collected on Liard River by McConnell, while 

making a hazardous descent of that river in I 887• Later it  was discovered 

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

island of Spitsbergen, and on Kotelny Island. S t i l l  later it  was found at 

many places in northeastern British Columbia: in the Peace River Foothills, 

by the writer in 19175 on Aylard Summit and in the Hackney H ills , by 

Beach.-ih I 9H3 ; in Sikanni Chief Valley, by Hage in I 9H35 and Tetsa Valley, 

by M.Y. Williams in 19^3 • More recently it  has been collected at several 

other localities-by geologists of oil exploration companies. In 19^3*

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

following year the writer re-examined occurrences in the Halfway, Sikanni 

Chief, and Tetsa Valleys. In addition, collections have been made by 

Stuart Holland for the British Columbia Department of Mines: by M.Y. Williams 

and J^B. Bocock of the Pacific Great Eastern Railway Survey, and 

C.M. Sternberg of the Geological Survey. Special acknowledgment is made to 

Dr. John B. Reeside, J r ., of the United States Geological Survey for plaster 

casts bf'tyoe specimens in the United States National Museum. Many fie ld  

assistants have.aided in making collections, including C.R. Stelck,

R.A.C . Brown,; and K.C. McTaggart.

STRATIGRAPHY

Formations

A comprehensive formational classification of the Triassic of a ll  of 

northeastern British Columbia is not yet possible. A few formation's have 

been established, but the naming of others is deferred until more information 

is acquired, and until more experience is gained in actual mapping. Present



knowledge of .the lithological and form{j;ti.Qnal succession is summarized 

in I'igure 13. The succession and' local: correlations recorded in this 

figure must, heregarded as. tentative, and subject-to-aonfAtmation or 

revision:.as ; stratisraphic ,investigation progresses in. 'hertheas terri British  

Columbia. ■ -

. . Jn the Peac% River .•Foothills a l l  p f ' the. exposed Triassic strata have 

been included in the Schooler Creek formation. However, -it is thought that 

they can be divided into at least three lithological subdivisions', Which 

experience may demonstrate to be mappable units and to be worthy of 

recognition as formations, namely; ' !-

Pardonet: beds. ..(at top) ■ •

■ • The :Grey 'beds5 .."b 1 '. • n

( The ! Dark s ilts  tones '.. ;..••.?/

The.Pardonet beds, include dark, shaly; calcareous': silts tones i limestohea 

etc-,;.,-and; carry several Upper Triassic faunas . . The-r?Grey beds• include 

massivri, .-grgy,. calcareous-, fine sandstones, siltstones, .grey'litfieStoneS', ^etc • 

with the Uathorstites.fauna. at the ..base- and .the Mahaffy C liffs and Lima t ■ 

ooyana fapnas abov e; - further subdivision of :this unit nay hot be impossible, 

but so far. has not proved feasible.. The.'Dark .siltstohes'*. i'holude'dark,'i;: 

shaly,. calcar;eQuSi silts tones r  dark limestone,- etc., and carry- the Hathorstites 

fauna. The. name is only-a ^convenient, tempore^y; expedient,-'aud it  is 

only partly.-descriptive o f the lithology 'of this unit, fof dark:siltstones 

also occui1 in.-the .Papdonet beds and in the Toad f  Qrraatiori.:;;Tt! is riot known 

what directly .underlies- the rDark slltstones* in Peace Siver Valley. The' 

future qf-the1 name "Schooler-Creek"'is also uncertain, if  the above lithological 

units are recognized as formations; it  may, however, -surVive as a group name.

In Halfway and Sikanni Chief Valleys it  seems possible to recognize the 

above three units on the basis of both lithological and faunal evidence, 

although some d ifficu lty  may be experienced in drawing an exact boundary 

between the Pardonet and 'Grey beds'. In a former report the. 'Dark 

siltstones' on Hage Creek were placed tentatively in the Anisian part of 

the Toad formation; they are now considered to be identical with the 'Dark 

siltstones' of Peace and Halfway Valleys. In Halfway and Sikaoni Chief



Valleys the two following; units are observed below the ’Dark’ siltstones! 

•Fit gstones’ (at top)

Toad formation

•Flagstones’ is merely a convenient name for the higher of the above 

two units, and is only partly descriptive. It consists of flaggy, thin- 

bedded calcareous, grey siltstones; fine, calcareous, massive sandstones; 

and limestones. The massive sandstones and limestones of this unit are 

present in the Mount Wright section on Halfway River, but have not been 

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

beds recall a similar lithology in the ’Grey beds’ . It is probable that 

the name "Toad” can be carried south at least as far as Halfway Valley, 

and apolied to the dark siltstones and limestones that underly the 

•Flagstones’ and carry the Beyrichites-G.vmnotoceras fauna. It is not known 

as yet what underlies the Toad formation in these valleys.

The Triassic section in Prophet River basin has not been studied by 

the writer, but fossil collections received from there suggest that it  is 

much like that in Sikanni Chief and Halfway Valleys*

Farther north, in Tetsa and Liard River Valleys, the Pardonet beds and 

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

beds’ are incorporated in the Liard formation; the ’Dark siltstones' and 

’Flagstones’ have not been recognized but equivalent beds may be included 

in the lower part of the Liard formation; and the Toad formation is present 

and underlain by the shales of the Grayling formation, definitely exposed 

on Liard River and possibly also on Tetsa River. The section is as follows 

Liard formation (at top)

Toad formation 

Grayling formation

The Liard formation is made up of massive, grey, calcareous, fine 

sandstones and limestones, and carries the Hathorstites fauna; the To&d 

formation is composed of dark shales, shaly siltstones, and limestones 

and carries the Wasatchites and Beyrichites-G.vmnotoceras faunas; and the 

Grayling formation consists of shale. The names Liard, Toad, and Grayling 

have a ll been introduced by E.D. Kindle for the Liard River section.



At a ll localities east of Mile-post 378 on the Alaska Highway, in 

Tetsa Valley and east of a line a few miles west of the mouth of .the 

Toad fiiver, on Liard P.iver, the Liard formation disappears ani the. Trios sic
t

section is as f  ollows §

Toad formation (as top'

Grayling formation-

Important sections in which the Fathorstites-boaring strata axe present 

are described in detail below„ Complete faunal lis ts  are included.

Peace River Foothills

The best section of the Wabhorstites zone in the Peace Liver Foothills 

is that exposed on Beattie Hill,, situated on the north side of Peace River 

between Adams and Aylard Creeks. It has been studied in detail by the 

writer (Sjee McLearn, l^+O) and: in addition, collections have been.made by 

M.Y. Williams, J -,B, Bocock, II .H. Beach, GM. Sternberg, and other's. It  

may be summarized as follows;

Top Feet
(approx.)

'(Grey bads* ; ,.
Grey, light grey weathering, mostly thick-bedded,

:massivo, calcareous, very fine sandstone, siltstone, 
and impure grey, shelly and silty  limestone with 

. Lingula • ------------------------------------------------------------------------------ -- 300

Similar beds with Lingula selwyni Whiteaves,
Spiriferina onestae, 8 Coenothyris5 pctrlana._

’C ,! silvana. Monotis? montini, Pecten tranquillianus 
Cstrea atsina n. sp». Pleuromya sp= ---- ------ <--------- ----------- -  200

Similar beds with Spiriferina onestae, 'Coenothyris 
petriana, 1C . I silvana, Monotis '( montini.
Daonella nitanae,. Modiolus ah sis l. Lima c f . austriaca 
Bittner, Pecten tranquill ianus, Pecten sp., Ostrea 
atsina n. sp.,. Enantiostreon sp., Ple.cunopsls sp.,
Mypphoria of, urd Boehm, Myoohoria sp., Myophorippsis 
sp., Pinna sp ., Myalina? s p ,, Hoernesia woypniaha.
Gervillia sp., Pleuromya triasina. PIeuromya peacensis.
Pleuromya sp », Homomya? sp., Myoconcha cauriniensis.
Pleurophorus cf. kissoumi, Uathorstites mcconnelli
var. lenticul aris Whiteaves, Paratrachyceras caurinum n. sp • 200

•Dark siltstones1
Dark grey and brownish grey, somewhat carbonaceous, 

calcareous, f is s i le , shaly or ‘‘slabby’ siltstone with 
some layers and. lenses of dark, s ilty , partly carbon­
aceous limestone, carrying at about 100 to 130 feet 
above the base, Spiriferina onestae, 'Coenothyris• 
petriana, 'C .1 silvana, Monotis? montini, Daonella 
nitanae, Posidonomya sp .. Mypphoria c f . urd Boehm,
Modiolus ahs is i , Isculites schooler!. I .  schooleri var.



parvus, Lobites pacianus. Nathorstites mcconnelli 
Whiteaves, N^ mcconnelli va r . lenticularis Whiteaves 

‘Sagenites gethingi. Nitanoceras selwyni . Nitanoceras 
leve, Proarcestes so., Protrachyceras sikanianum.
P . zauwae. Sirenites meginae and Silenticeras hatae — •------ U3O

Nathorstites thus ranges through approximately 530 feet of strata, 

through a ll of the ’Dark siltstones’ and into the lower part of the 'Grey beds'. 

The brachiopods and a few pelecypods, contemporary with Nathorstites. range 

about 200 feet higher than this ammonoid and at this higher horizon the 

genus Lingula appears, that is, at an horizon above the range of Nathorstites.

The following were collected on the h i l l  just east of Aylard Creek and 

directly north of the Beattie ranch buildings, in the grey, fine, calcareous 

sandstone's and grey limestones of the lower part of the 'Grey beds': Monotis? 

montini, Daonella sp.. Modiolus ah s is i. Hoerfiesia woyoniana, G ervillia  sp.. 

Nathorstites:meconnell1:. vhr-1enticulaEls Whiteaves and Pr01rachyceras 

sikanianum. . .t.:; /.- v ::. , , , • 'r, ": .

The following Were collected by Beach 3 miles east of Aylard Creek and 

1 mile north of Peace.River and from the lower part of the '.Grey beds':

Mono tip? montini. Pecten sarsina n . sp., Os tr ea atsina. n . sp ., Enantiostreon 

sp., and Placunopsis sp.

Nathorstites-bearing strata also occur in the bed of a small stream,

Mahaffy Creek, on a low flat below Mahaffy C lif fs ,!-;about 1-g- miles west of 

Schooler Creek on the north side of the valley. Grey, massive, fine, 

calcareous sandstones, limestone etc. of the 'Grey beds' contain!

'Coenothyris' sp.. Monotis? montini. Daonella sp., Myophpria c f . urd Boehm, 

Placunoosis sp. and Nathorstites mcconnelli va r . lenticularis Whiteaves.

They are overlain by beds of similar lithology, with ' Coenothyris' sp», 

Spiriferina and Lingula. Much higher in the 'Grey beds' and in the Mahaffy 

C liffs  are grey sandstones and limestones with pelecypods of the 'Mahaffy 

C lif fs ' fauna.

The Nathorstites-fauna occurs on the east spur of 3rown H ill in massive 

grey, calcareous, fine sandstones and grey limestones of the 'Grey beds'.

Here are Monotis? montini. Modiolus ahsisi. Pecten (Entolium) s p ., Ostrea 

atsina n. sp., Myoohoria c f . urd Boehm, Myalina? sp., Pleuromya triasina.

PIeurpphorus c f . kissoumi . Nathorstites mcconnelli Whiteaves, and



N . mcconnelli var. lenticularis Whiteaves. These massive, calcareous, 

fine sandstones of the 'Grey beds* are underlain, far up Folded H ill Greek, 

by dark shales and siltstones with Dapnella (the 'Dark siltstones' ?) .

On the south side of Peace River Va.lley, and on the strike of the 

strata of the east spur of Brown H ill, the Nathorstites-bearir-g beds are 

present on East Glacier Spur, just west of.Glacier Creek. Here in massive, 

grey, calcareous, fine sandstones, siltstones and limestones of the 'Grey 

beds' are Monotis? montini. Dapnella so., Pecten tranouillianus. Myophoria 

• cf urd Boehm, Nathorstites mcconnelli Whiteaves, Nd. mcconnelli var. 

lenticularis Whiteaves, lobit^s sp., Paratrachyceras sutherlandi n. sp., 

Asklepioceras laurenci, A . glaciense and Aj. mahaffii n. sp. The following
1

are also from East Glacier Spur and from the Nathorstites zone: Ostrea 

atsina n. sp., Pecten? sarsina n. sp.j Myalina? sp. and Protrachyceras? sp.

Aylard Summit and Hackney H ills

On Aylard Summit, about 10 miles north of Peace River and north of 

Aylard Creek, Beach: collected the following from the? 'Grey beds': Ostrea 

atsina n . sp ., Nathorstites mcconnelli Whiteaves , N. mcconnelli var. 

lenticularis Whiteaves and Paratrachyceras aylardi n. sp.?

On the east side of the Hackney H ills , about l4r miles north of Graham 

River, Beach collected Sniriferina. ' Coenothyris' s.p., Dapnella so.. 

Myoconcha' cauriniensia. Nathorstites mcconnelli van lenticularis Whiteaves 

and Protrachyceras sp.from  the 'Grey'beds.’

Halfway Valley

Mount Wright, on the north side of"Halfway River, about 35 to 40 miles 

west of the’Alaska Highway, has been referred to in an earlier report 

(McLearn, 19^6 A ). It is a high h il l  with a steep front facing the river, 

and is furrowed by four principal gu llies, named for the purpose of ..this 

report, from west to east,- F irst, Second, Third, and Fourth Gullies. The 

Triassic beds l ie  nearly horizontally in Fourth Gully, and dip steeply :t* 

the west in the other gu llie s . The lowest beds are exposed in the lower 

part of Fourth Gully and the highest in First Gully.

The section in the Third and Fourth Gullies is as follows.



Feet
(Roughly)

'Grey Beds'
Massive, grey, calcareous, fine sandstones, limestone

•Dark silts  tones'
Dark, shaly siltstone, limestone, and shale with 
1Coenothyris1 sp .t Nathorstites mcconnelli Whiteaves,
N . mcconnelli var . lenticularis Whiteaves, Paratrachyceras 
sutherlandi n . sp. _______ ______ _________________ -------------- -----------  300

'Flagstones'
Massive, grey, calcareous, fine sandstone and-limestone
with ' Coenothyris ' sp. ------:-----------------------------■-------------------- 180
Flaggy, calcareous siltstone and.fine sandstones ------------------  200

Toad formation
Dark, shaly siltstohes with poor ammonoids - - ------- -----------------  200

I , -
The ammonoids in what is probably the Toad formation'are poorly 

preserved, but evidently are .of the Middle Triassic Beyrichites~Gymnotoceras 

fauna. The 'Coenothyris' sp. in the higher massive beds of the 'flagstone' 

unit is similar to shells in the. 'Dark siltstones' and •'Grey beds' . The 

Nathorstites fauna occurs in the 'Dark siltstones' . It was not found in 

the lower part of the 'Grey beds' where it  usually; occurs at other lo ca lit ie s .

Nathorstites has also been collected from a locality  west of Mount Wright 

and, from what appeals to be.the 'Dark siltstones' by geologists of an oil 

exploration company.

Sikanni Chief Valley

Hage Creek has its origin on Mount Hage, and flows from the south 

into Sikanni Chief River east of Mount Withrop and just west of where the 

western tra il from Halfway Valley, th.vt is the Mar ion Lake t ra il,  enters’ 

Sikanni Chief Valley.

In the lower part of Hage Creek, where it  approaches the low valley  

f la t  bordering the river, are isolated exposures of calcarequs, shaly 

siltstones and fine sandstones, probably of thq 'Grey-beds'. The following 

were collected: ' Coenothyris' sp..y Daonella spi, Trl.gonodus ? pro ductus 

Whiteaves, 'Nautilus' sp., Isculites schooleri. Protrachyceras sp., and 

Arpadites? sp. Although Nathorstites is not .present this collection includes 

diagnostic species of the Nathorstites fauna...



The best exposures of the Uathorstites-bearing beds are in the

up per part of Hage.Creek, above its junction with McTaggard Creek (See

McLearn, 1936 , Fig. 1A). Here the section is as follows:

Top Feet
(Very Approx.)

'Urey beds’
Massive, calcareous ,• fine sandstone, grey limestone 

etc. with, 50 feet above base, MonotisT montini,
Hathorstites mcconnelli Whiteaves, Hh meconnelli var . 
lenticularis Whiteaves ------------------------------------------- ;--------- 50 *

’Dark s ilts  tones'
Dark, calcareous siltstone and dark shale with

Nathorstites so., and 'Arcestes’ sp., about Ho feet 
above base and the following near the top: Daonella 
nitanae. Nathorstites mcconnelli va r. lenticularis 
Whiteaves, Lobites cf . pacianus7. 'Monoohyllites1 sp. 
Frotrachyceras sikanianum. Paratrachyceras tetsa n . sp. 
Sirenites meginae ?,1 Silenticeras sp., Asklepioceras
laurenci? ------------------------------ --------------------------------------------- 75

Concealed ----------------------------------------------------------- r - - ------------------- 30

'Flagstones'
Thin-bedded flaggy and massive s ilts ton es------- --------------------235

Toad formation
Dark shaly, calcareous siltstones etc., with Beyrichites- 

Oymnotoceras fauna

The massive, calcareous sandstone, which in the section on Mount Wright 

in Halfway Valley occurs in the upper part of the 'Flagstones', appears to 

be absent in the Hage Creek section. The Nathorstites near the middle of 

the 'Dark siltstones’ was misidentified in an earlier report (McLearn, 19^6).

The following species were collected from the 'G-rey beds' by Hage on 

Mount Withrow, on the north side of Sikanni Chief Valley west of Mount Hage: 

Daonella nitanae . Nathorstites mcconnelli va r . lenticularis Whiteaves and 

Protrachyceras sikanianum.

West of Mount Withrow the geologists of an oil company have collected 

the following.from what are apparently the 'Dark siltstones': Daonella 

elegans n . sp•, Dawsonites? sp., and Asklepioceras delicatum n . sp.

Prophet Biver Basin and Kluachesi Lake 

The Nathorstites fauna has been collected by ‘geologists of o il companies 

from several localities in the Prophet Biver drainage basin and near 

Kluachesi Lake. At one locality Nathorstites mcconnelli Whiteaves was 

collected from a '.shale' zone, presumeably the 'Dark siltstones', and 

H. mcconnelli var. lenticularis Whiteaves from overlying, calcareous, fine 

sandstones, presumably the 'Grey beds'. At another locality the following



were found: 'Ooenothyris1 sp., Nathorstites mcconnelli Whiteaves and N . 

mcconnelli va r. lenticularis Whiteaves . The following came from a third 

locality: Daonella elegans n . sp., Nathorstites mcconnelli var . lenticularis 

Whiteaves, Paratrachyceras sutherlandi n. sp. and Asklepioceras c f . laurenci. 

The following also were found at a locality, partly in place and partly as 

talus from a ’ shale’ zone, presumably the ’Dark siltstones': ’Ooenothyris sp. 

Nathorstites mcconnelli var. lenticularis Whiteaves. Dawsonites? n. sp.? and 

Lpbites sp.

Tetsa Valley

It has already been recorded that along the,Alaska Highway in the 

valley ef Tetsa River, from Mile-post 375 to 378, the highest Tpiassic beds 

ai'e of- the Middle ’Triassic (Anisian) zone of the Toad-formation, and. that 

the -Liard formation-is absent. However, on a high-and., abandoned •highway 

"-location- near and west- of Mile-post 378, and structurally on the west limb 

o f: tire Cameron1 anticline, are the massive calcareous,, grey, fine sandstones 

and grey limestones of the Liard, formation, ap laxently -coming in on top of 

the dark siltstones and limestones of the Toad .-formation. They .contain ,a, 

small fauna, .including ’ Ooenothyris1 sp., Pec ten sp.,. Ostrea a tsina n. sp. 

and Pinna sp.

The massive beds of the Liard increase in thickness to the west, and 

Nathorstites appears at several lo ca lities , f irs t  recorded by M.Y. Williams 

in igUh. Thus, on the top of ’Crooked’ Mountain, north of Mile-post 38^, 

Williams collected * Ooenothyris1 sn. and Nathorstites mcconnelli var. 

lenticularis Whiteaves. A small collection was obtained.a l i t t le  west cf 

Mile-post 386 on the highway, including ' Ooenothyris* sp., Sphaera? sp. 

Daonella nitanae. ’Nautilus1 sp., Nathorstites mcconnelli Whiteaves,

N. mcconnelli var. lenticularis Whiteaves, 'Aroestes’ sp., Sirenites meginae 

Paratrachyceras tetsa n. sp., and Paratrachyceras aylardi n. sp.

n Liard River

(by E.D. Kindle).

Near the mouth of Toad River, on Liard River, the thin-bedded siltstones, 

platy shales and thin-bedded limestones of the Toad formation are about 

800 feet thick and are immediately overlain by the basal shales of the



Gar butt formation of Jurassic or early Cretaceous age. Eight miles to the 

southwest, the Toad formation increases to an estimated, 1,800 feet in 

thickness, and is overlain by missive calcareous sandstones' of the Triassic , 

Liard formation, estimated to have a minimum thickness of 600 fee't. At 

Hell Gate, beds fa ir ly  high in the Liard formation are exposed; they consist 

.of .thick, calcareous, fine sandstones and limestones, and contain ^oenothyria1 

sp., Daonella sp., Qstrea atsina McLearn. Nathorstites mccoiinelli Whiteaves, 

and mcconnelli va r . lenticularis Whileaves . At the same locality  

McConnell (1891) collected the following: Terebratula liardensis Whiteaves 

and Dawsonites canadensis Whiteaves.-

At the low^r end' of a-canyon-west of Hell Gate, McConnell reported 

Terebratula liardensis Whiteaves, Trigonodus ? productus Whiteaves,

Margarita triassiea Whiteaves and ITathorstites mcconnelli Whiteaves. Four 

or five miles west of this is the Rapids o f the Drowned, where McConnell 

collected and Whiteaves identified Spirifei-ina borealis Whiteaves. Terebratula 

lairdensis Whiteaves, Monotis ovalis Whiteaves (from an earlier fauna?), 

’Daonella lommeli Wissmann (= nitanae). Halobia occidentalis Whiteaves,

N autilus 1 lairdensis Whiteaves. Wathorstites mcconnelli Whiteaves and 

Dawsonites canadensis Whiteaves,

CORRELATION 

The Problem

It has been possible to correlate, with at least some degree of 

accuracy, most of the Triassic faunas of northeastern British Columbia 

with those, in other parts of the world, and so determine their age. This, 

unfortunately, is not true of the Nathorstites fauna, the age of which, 

in the opinion of the writer, has yet to be satisfactorily  established.

In this preliminary report nothing more is attempted than a .brie f statement 

of the problems involved and a brief review of the evidence.

Most European geologists have accepted the Karnian or early Upper 

Triassic age originally proposed by. Boehm for the Nathorstitos-bearing 

fauna of Bear Island. It is inferred that Spath (193^) questions the 

Karnian dating. It has seemed to the writer th-it the evidence furnished



by the Nathorstites fauna in the Peace River Foothills favours a Ladinian or 

late Middle Triassic age • Indeed in recent publications of the Geological 

Survey and in papers in the Can dian .Field-Naturalist more and more stress 

has been laid on the Ladinian dating. An endeavour has been made, however, 

not to take too definite a stand, and to keep the question «pen until 

undisputed evidence is available.

The d ifficu lties seem to oe largely geographical. Late Middle and 

Upper Triassic standard chronology is based mainly on the succession of 

faunas in temperate and tropical latitudes, on the site of ancient Tethys, 

in the Alps and Himalayas. Nathorstites. on the other hand, has a boreal 

distribution and does not .extend far south, not even far into temperate 

latitudes (See Figure l c ) .

Three possible correlations are worth considering: (1) the Nathorstites 

fauna is equal in age to the latest Ladinian or Protrachyceras archelaus 

fauna, and is merely a boreal phase of it ; (2) the Nathorstites fauna is 

equal in age to the earliest Karnian or Trachyceras fauna, and is merely a 

boreal phase of it  (this has been a widely accepted view. See Martin, 1926) ;  

and (3 ) the Nathorstites fauna d iffers in age from either the Protrachyceras 

archelaus or Trachyceras fauna and possibly is intermediate in age between 

them; this interpretation would involve adding a new faunal zone to the 

standard Triassic succession.

In this and earlier related reports by the writer, he wishes to point 

out, too, that comparison of species from British Columbia with those in 

foreign countries is not with actual specimens .of these foreign species, 

but with illustrations or descriptions of them. The validity of correlations 

based on these comparisons, therefore,• depends to a considerable degree on 

the excellence of these illustrations and the accuracy and detail of the 

descriptions.

Cerrelation-with Europe and Asia

The latest,.Ladinian, or latest Middle Triassic, fauna is the Protrachyceras 

archelaus fauna. It  has a wide distribution on the site;of the ancient 

Tethys seaway, for example in the Wengen beds of the South Tyrol, in the 

Roten Kalke of Greece, in Bithynia, in the Dobrudscha area of Rumania, in 

the Daonella shale and, possibly also, Daonella limestone of Sp iti, India.



nnd on the island of Timor. The earliest Karnian, or earliest Upper Triassic, 

fauna is the Trachyceras fauna. It , too, has a wide distribution on the site 

of ancient Tethys, for example in the Raibl beds and Peuerkogel of the 

Salzkammergut (Hallstadt area) of Upoer Austria, in the St. Cassian beds of 

the South Tyrol, in the upper part of the Roten Kalke of Greece, in Dobrudscha 

and probably ip the uoper oart of the Daonella limestone and part of the Grey 

shale of Sp iti.

Isculites schooleri resemoles Iscalites ladinus Welter from the Ladinian 

Protrachyceras archelaus fauna of Timor. Sagenites gethingi is closest to the 

group of Sagenites inermis Hauer in the Alpine faunas. However, it  is not 

identical with any Alpine species of th- t rroup. Protrachyceras sikanianum 

shows considerable resemblance to Protrachyceras longobardicum Mojsisov.ics 

from the late Ladinian zone of Protrachyceras archelaus in the A lps. 

Protrachyceras zauwae is closer to the late Ladinian spinose species • 

Protrachyceras archelaus Laube than to the early Karnian spinose species 

Protrachyceras septemspinatum Mojsisovics* Paratrachyceras Sutherland! shows 

some resemblance to the specimen figured as Paratrachyceras. regoledanum 

Mojsisovics by Arthaber from the late Ladinian of Bithynia. Paratrachyceras 

aylardi somewhat resembles the late Ladinian species Paratrachyceras 

richthofeni Mojsis jv ics. Not being a true Sirenites. the species Sirenjtes 

meginae affords no definite evidence of age. Dawsonites is not known beyond 

the boreal regions of northeastern British Columbia, and is of no value in 

correlating with other regions. Asklepioceras affords no satisfactory  

evidence of age; Asklepioceras laurenci has the same style of ornament as 

Askleoioceras segmsntatum Mojsisovics of early Karnian age, and probably 

also as Asklepioceras redlichi K ittl of late Ladinian age.

Among the pelecypods no Halobia has yet been found in the Nathorstites 

fauna of northeastern British Columbia. However Daonella is represented 

by two species one of which, Daonella nitanae. resembles closely Ladinian 

species Daonella lommel-i Wissmann. Daonella is common in the Middle 

Triassic and very rare in' tbe Upper Triassic where it  is mostly replaced by 

the closely related Halobia*

The absence of soecies of Halobia. Trachyceras and.true Sirenites 

favour a late Ladinian rather than an early Karnian age.



Although the fossil evidence does not appear to afford decisive 

evidence for either a Ladinian or Kamian age, it  does seem to favour the 

former. The possibility, however, of an age intermediate between Ladinian 

P » archelaus and Karnian Trachyceras time is not ruled out. It is evident 

that some of the uncertainty arises from the similarity of the P^ archelaus 

and Trachyceras faunas, a similarity that has been noted by Spath (193^0 •

Evidence of Stratigraphic Position

The evidence for the stratigraphic position of the Nathorstltes fauna 

with relation to other faunas oan be examined. It has been recorded that 

the Nathorstltes fauna occurs in the 'Dark siltstones' and in the lower 

part of the 'Grey beds'; that a Middle Triassio (Anisian) fauna is present 

in the upoervpart of the Toad formation; and that the 'Flagstones' are mostly 

barren but at one locality  carry brachiopods not un-like these in the 

Nathorstltes fauna. It follows that no great range of'strata lie s  between 

the Nathorstites-bearing beds and the beds with an Anisian, early Middle 

Triassic fauna; at the most the range is that recorded by the 'Flagstones*.

On the other hand, beds-of Karnian age are much higher in the section.

Two faunas overlie the Nathorstites fauna in the upper part of the 'Grey 

beds* . . The.age of the Mahaffy C liffs  fauna is uncertain, but the age of the 

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

Karnian, for the late Karnian Trppites fauna occurs in the everlying Pardonet 

beds .

Although the stratigraphic position of the Nathorstites fauna with 

relation to other faunas offers no filial proof of its age, it  does weight 

the evidence somewhat in favour of Ladinian time.

Alaska

Martin (1926 ) has reported the presence of Splriferiria borealis 

Whiteaves and Daweonites canadensis Whiteaves from float on Hamilton Bay, 

Kupreanof Island, Alaska. This occurrence, however, is not referred to by 

Smith (1927).

Fr«m limestone, a mile above the mouth of the Nation River, Alaska,

Smi,th (1927) lis ts  Nathorstites alaskanus Smith, Trachyceras (Protrachyceras) 

c f . lecontei Smith and other species . The species of Protrachyceras indicates



a late Karnian &se, but the assignment of Nathorstites alaskanus Smith - , f . 

to the genus Nathorstites is open to question. ■ •.J '

Spitsbergen

Nathorstites-bearing .strata are present in the central and eastern parts 

of West Spitsbergen Island and on Barents and Edge Islands. They are under­

lain  by the Daonella beds, and overlain by the Rhaetic plant-bearing beds.

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

has tentatively placed the 'Oozy Mound' beds with Daonella in the Ladinian*- 

Frebold (19 35 ) lis ts  species of Daonella. Oymnotoceras. and Parapopanoceras 

from the Daonella beds, indicating an Ahisiari :tge.'- The ammonites are said 

to be mostly in the low->r part, and in a table Frebold:notes that, perhaps the 

uppermost cart of th-'se beds is of Ladinian age. ^he evidence of relative 

stratigraphic position of the-Nathorstites fauna to other faun: s whose age 

is kno”'n is not, therefore, satisfactory; for the age of. the immediately 

underlying beds is apparently as yet unknown and unless the Nathorstites 

beds are of late Norian time, which is improbable, a hiatus o f .considerable 

magnitude exists between them and the over-lying plantrbearing beds.

Nathorstites mcconnelli va r. lenticularis Whiteaves is common to the 

Nathorstites faunas of Spitsbergen and northeastern British Columbia*

Hal obi a is present in the Spitsbergen fauna, but absent f;-om the fauna in 

northeastern British Columbia* :

Bear Island

Bear Island is a small island in the Barents sea, south of Spitsbergen.

On its east coast, grey sandstone and dark shale with clay-ironstone 

concretions carry the Nathorstites fauna. They are underlain by barren 

sandstone, and the overlying beds have been removed by erosion, the 

Nathorstites-bearing beds being the youngest exposed on the island. Evidently 

the relative stratigraphic position affords no evidence of age.

The presence in the Bear Island fauna (See Boehm, 1903) of Nathorstites 

mcconnelli var. lenticularis Whiteaves and Dawsonitee canadensis Whiteaves 

suggests a correlation with the Nathorstites fauna of .northeaster^ British  

Columbia* Halobia and Trachyc-^ras reported in this fauna, however, are



absent in the Bathorstit- s fauna of northeastern British Columbia. The 

Trachyceras, i f  valid, would decisively establish an early Karnian age; 

it  may be. however, a Dawsonitos . The Halobia may weight the evidence a 

l i t t le  in favour of an early Karnian age.

Kotelny Island

Bathorstites has been recorded :from Kotelny Island, one .of the New 

■Siberian Islands in the Arctic Sea north of .Siberia. No other fossils  

have been found with it ,  so that no comparison can be made with. Alpine' 

and Himalayan faunas .

Conclusions

Che preliminary study of the Nathorstit.es fauna has not reached a final 

and decisive verdict in the case of a Ladinian versus a Karnian age of the 

fauna^ The evidence from a study of the fauna in northeastern. British Columbia 

weights1 the case considerably, in favour of a late Ladinian age, whereas that 

from the Bear Island fauna seems to favour, slightly,' a Karnian age, but is 

based upon less diagnostic material than, that from British Columbia.. •

The possibility of an age intermediate between ladinian Protraohyceras 

archelaus and Karnian Trachyceras time is not yet eliminated.

NOTBS ON FOSSILS

It is not intended in these' preliminary reports on the Triassic of 

northeastern British Columbia, published in the Paper series of the Geological 

Survey, to attempt any detailed treatment of the palaeontology, based on an 

exhaustive study Pf the literature; nor is it  intended to attempt any extended 

generic revision, although this is doubtless required in some ammonoid 

fam ilies. It is proposed, however, to'discuss, in a general way, the relations 

and status of some genera and species groups, in order to understand the place 

of the Canadian species in the general scheme of c lassification«

CompaTison of Canadian with foreign species, and the brief comments on 

the evolutionary history of foreign forms, are based on illustrations and 

descriptions in foreign publications and not on the examination of actual 

foreign specimens; it  is possible that some illustrations, particularly those



based on drawings, are not faithful reproductions, and so errors may enter 

into interpretations based on them. It is also possible that comparison of 

Canadian specimens with actual foreign specimens would result in the 

recognition of more foreign and fewer new soecies in the Canadian faunas.

It is not known what percentage of species would be so effected, but it  is 

expected that this percentage would be small.

In the following pages, early Ladinian refers to Protrachyceras reitzi 

time, late Ladinian to -Protrachyceras archelaus time, early Karnian to 

Trachyceras time, and late Karnian to Trppitea subbullatus time.

Genus Nathorstites Boehm

The specimens of this genus in northeastern British Columbia exhibit 

a wide range of variation. Whiteaves1 inclusion of a ll the specimens 

available to him in the McConnell collection from Liard River in one species 

namely Nathorstites mcconnelli. was fu lly  ju stified . Inclusion in the same 

species of a ll the specimens recently collected from numerous localities  

in northeastern British Columbia appears to-be equally ju stified . Whiteaves 

separation of some specimens as va r. lenticularis is recognized; indeed 

the specimens of this variety outnumber those of the typical soecies.

Nathorstites can be brie fly  described as follows? stout, wide, broadly 

fastieate, fa ir ly  involute inner whorls, with, in some specimens, short 

folds on the inner part of the sides of the whorl, mass gradually into a 

mature stage of more compressed, smooth, completely involute, sharp-ventered 

whorls; that is , in growth, the shell passes from sphaerocone to oxycone.

The suture line is ceratitic and multisellate, with short, somewhat lclub- 

shaped' saddles.

In the typical species, Nathorstites mcconnelli Whiteaves. the inner 

whorls are wide and stout and the advance to oxycone is only partia l.' In 

the variety lenticularls Whiteaves the oxyconic shape is fu lly  attained.

Some variation in the course of the growth lines is observed. In a ll  

specimens it  is convex forward on the sides of the whorl. In the holotype 

and some other specimens it is projected forward as it  approaches the 

venter; in others it curves a l i t t le  backward (rursiradiate) at the venter.'



Genus Nitanoceras McLearn

The shells 'o f  this genus resemble closely those of Megaphyll1tea 

Mojsisovics in form and suture line'. The denticulations, however, do not 

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

Genus Isculites Mojsisovics

.This genus has been discussed in a previous paper (McLearn, 1937)* The 

Peace .River species Isculites schooleri from the jjathorstites fauna and, 

apparently also, Isculites 1 adinus Welter from the Ladinian of Timor d iffer  

chiefly from the species of the typical deoresoens group in the lack of 

any Anatomites- pr Ju^avites-like ornament, and,’from species like I . sub- 

descrescens, in. the simpler suture line. Tj_ school eri is much older than 

either I . &ecrescen3 or I_«. subdecrescens. which are ©f .Norian age; is 

probably not very close to either of them, and, with I^ ladinus. may require 

a new generic .name.

Both Mojsisovics (1893) Spath (193*0 haVe included Isculites. in 

the strict sense, that is in the sense of Isculites decreecens Hauer, in 

the Haloritidae and near Anatomites.

Genus Protrachyceras Mojsisdvics

Contemporary use of the genus Protraohyceras encompasses a wide range

of form and ornament. No attempt is mude to subdivide it  into new genera

and it is used in a broad sense* A brie f history of the genus from Anisian

to late Karnian is given, however, as a background against which to examine

the species from northeastern British Columbia,
/

A considerable number of species from Anisian to 'late Ladinian time 

fa l l  into the category of compressed shells with simple, unmodified tubercles . 

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

mostly ribs of average strength, never fine, and the rows of lateral tubercles 

rarely exceed five or six . The tubercles do not become spinate, bullate or 

clavate. The suture line is ceratitic to moderately ammonitic. These species 

form what may be called the dunni group, and include the Anisian species 

Protrachyceras lahontanum Smith, P_. americanum Smith,- P . dunni Smith,

P . springeri Smith, P± homfrayi Gabb from Nevada, the early Ladinian



-IS- .
*P . margaritosum Mojsisovics ana the late Ladinian P_j_ anatolicum Toula,

P . pseudoarchelaus Boeckh, ,P._ steinmanni Mojsisovics, and the inner whorls 

of P_;_ gredleri Mojsisovics . Of the above, P^ lahontanum Smith find P . 

americanum in the Anisian of Nevada have stout, low, evolute whorls- and 

coarse ribs like Nevadites. from which Protrachyceras is said to have 

originated or at least to which it was closely related in Anisian time. 

Protrachyceras ansoni Diener from the Trppites limestone of Byans, India, 

appears to have similar ornament, but is much more involute than any other 

species of Protrachyceras.

In some species of Anisian, Ladinian, and early Kami an time the 

tubercles of the ventral ro,r's marginal to the ventral sulcus, one on either 

side, became modified to form clavi parallel with' that sulcus. Cl&.vate-like 

ventral tubercles firs t  appeared in the Anisian species P^ meeki. at maturity. 

Prom illustrations it  is inferred that these ventral clavi appeared in the 

late Ladinian species Protrachyceras ladinum Mojsisovics and P^ 1ongobardicum 

Mojsisovics and in the early Karnian Pj_ aeoli Mojsisovics.' They also seem to 

have appeared in the early Karnian Protrachyceras a tt ila  Mojsisovics' and 

related species, including P . .medea Mojsisovics, P^ thyrae Mojsisovics,

P . arion Mojsisovics and P̂ . baconicum Mojsisovics; this group has the 

additional distinctive character of an increase in number of ribs and number 

of rows of tubercles over and abpve those in the dunni group and aoove the 

other species with ventral c lavi.

The simple ornament of the dunni group of specie's also became modified 

in another way in a few species. Small lateral bullae, with some reduction 

in strength of ribbing, appeared at maturity in the late Ladinian species 

Protrachyceras longobardicum Mojsisovics and in the early Karnian species 

Protrachyceras oedipus Mojsisovics and P_j_ cassiooeia Mojsisovics. In P . 

longobardicum. as already noted, the ventral tubercles were modified to form 

clav i. In the other two species the ventral tubercles remained-unmodified.

The ornament of the simply tuberculate species group of P_j. dunni became 

modified in yet another way. The tubercles became somewhat produced and 

assumed a spinate form. Spinate tubercles appeared in the late Ladinian 

Protrachyceras archelaus Laube and in the early Karnian Protrachyceras 

septemspinatum Mojsisovics. Spinose tubercles also appear in other groups

of species and w ill be referred to later



The early Karnian speciesx like Protrachyceras hadwigae Mojsisovics,

P . rudolobi Mo.1 sisovics , and P^ subfurcatum Mo.jsisovics, shared' a distinctive 

style of ornament with low, broad ribs, bearing clavi, an ornament similar to 

that in the genus Diplosirenites Mojsisovics.

The shell form of a speci >s in the late Ladinian Daonella shale of Spiti, 

In 'ia , recalls the shell form of Anisi:.<n Nevadites. and is in contrast with the 

more compressed contemporary species . Protrachyceras spitiense Diener has 

fa ir ly  evolute, stout, ,,’horls, about as high as thick, with coarse ribs and 

large spinate tubercles.

A. distinctive style of ornament appears in the early Karnian species 

Protrachyceras atavum Mojsisovics, schloenbachi Mojsisovios, and P^ servile  

Mojsisovics. A lateral ornament of mixed, spines and tubercles is similar to 

that of the species group of Trachyceras hylactor. included of course in the 

genus Tractiyceras ♦

Prom early Ladinian to Karnian time, several groups of species show fewer 

rows of tubercles than in the previously noted species . The reduction is 

frequently observed at maturity in specimens that have more rows on inner 

whorls. The reduction appears in what are probably quite independent groups 

of species, some Probably representing independent offshoots from the dunni-1 

like species. Early Ladinian species like Protrachyperas re its l Boeckh.

P . chiesense Mojsisovics, P . cholnokyi Erech,. and P. recubariense Mojsisovias., 

have only one or two rows of tubercles or spines at maturity. They have 

fa ir ly  coarse ribs, are fa ir ly  evolute, and have a oe.rat.it.ic suture., l in e . The 

late Ladinian, evolute. species Protrachyceras ju lia . Mojsisovics and P . 

doleriticum Mojsisovics show reduction, in number, of rows .of. tubercles, A 

reduced number of rows of tubercles at maturity is also, observed in the early 

Karnian. species Protrachyceras victoriae, Mojsisovics and P i  thous Dittmar,

The late Karnian species Protrachyceras zenobii Diener also shows fewer rows 

of tubercles at maturity than on inner whorls, and has been compared with 

P . thous by Diener . Other examples of reduced tubercular ornament w ill be 

.considered in describing the genus Paratraohyoeras Arthaber,

A few species of Protrachyceras show reduction in, or modification of, 

the ribbing, including shortening of ribs, and the assumption of irregular, 

uneven ribbings These species include P .? .hispanicum Mojsisovics, ibericum 

Mojsisovics, P .f villanovie Verneuil, P ,? laricum Mojsisovios and P .f rutoranum



Mojsisovics. The species Protrachyceras ladinum Mojsisovics and P_j. gred leri, 

already mentioned, grew to a large size, and at maturity lost most of their 

ornament. Possibly this mature stage wa$ reached in some other species, but 

the adult shells have not been preserved.

Strigate ornament appears in a group of species of Protrachyceras in
*

Shasta county, California, and in late Karnian time,'when species referred to 

this genus made their last appearance . This distinct group includes 

Protrachyceras l econtei Hyatt and Smith, shastense Smith, P^ madisonense 

Smith, P_j_ lindgreni Smith, P^ beckeri Smith and P_j_ ca lif or nioum Smith, a ll  

from the Hosselkus limestone. They have compressed to stout whorls, and bear 

a peculiar ornament, including a stage of rather co<arse ribs, succeeded by a 

stage of more delicate ornament with very fine ribs, crossed by longitudinal 

ridges or lines, bearing very fine tubercles or very fine bullae. They are 

a ll fa irly  involute, and have deeply cut suture lines with deep saddles and 

long lobes . These speci-s appear to have the most elaborate suture lines of 

those referred to Protrachyceras . The suture lines of Anisian and Ladinian 

species are mostly ceratitic, rarely subammonitic or weakly ammonitic. Very 

few suture lines of early Karnian species have be6n prepared; they are a ll  

ammonitic•

Protrachyceras sikanianum McLearn 

JJPlate I, Figures 2 t o 5 )

Of the many styles of shell ornament in Ladinian and Karnian time, 

described above, three are represented in- the Nathorstites fauna of north­

eastern British Columbia, two in the species Protrachyceras 'sikanianum and 

one in-Protrachyceras zauwae .

It has been observed how in late Ladinian time,, clavi marginal to, and 

parallel with, the ventral sulcus appeared in species like Protrachyceras 

pseudoarohelaus Boeckh and in the early Karnian species P. aeoli Mojsisovics» 

Varieties of P . •sikanianum without lateral bullae are in this category. They 

d iffe r from P_̂  pseudoarchelaus in being a l i t t le  more involute and in having 

one row less of tubercles and a simpler suture lin e . They d iffe r from P^ aeol 

in having fewer rows of tubercles and in being somewhat more involute; 

unfortunately the suture line of P . aeoli is not known.

• -The appearance of lateral bullae at maturity, together with the marginal 

clavi paralle l with the ventral sulcus in the late Ladinian^ species



Frotrachyceras longobardicum Mojs.isovic.s., havo been described. The same 

features aooear in th* holptype and similar specimens of Pr otrachyceras 

sikanienum. Compared with P^ longobardicum. the Canadian species has fewer 

rows of tubercles and a simoler suture line, and the lateral bullae appear 

at an earlier stage of growth.

Protrachyceras zauwae McLearn 

(Plate I, figure l )

Originally described as. a variety of Protrachyceras sikanianum this is 

now recognized as a species.

Reference has already been made to the manner in which spinate tubercles 

appeared in the late Ladinian species Protrachyceras archelaus Laube and 

the early Karnian snecies P. .septemspinatum Mojsisovics. The same ornament 

apoears in the Canadian species Protrachyceras zauwae. which is smaller than 

P . archelaus. and in which the spinate tubercles appear at a later stage of 

growth and are probably coarser. Compared with Protrachyceras septemspinatum 

the ribs are farther apart at maturity, and the rows of tubercles are one 

less in number . P_j_ zauwae is probably closer to E_t archelaus than to 

P . septemspinatum.

i i Genus Paratrachyceras Arthaber

When describing the genus Paratrachyceras. Arthaber gave a long l is t  of 

species to be included in i t .  Although they a l l  show reduction in tubercles, 

most are too far removed from the genotype of Paratrachyceras. P . hofmanni 

Boeckh, to be included in this genus. Many have already been noted under 

Protrachyceras , and no doubt they w ill receive attention whenever the genus 

Protrachyceras is revised.

The following species seem close enough to the genotype to be included 

in Par atrachyceras. the late Ladinian species Paratrachyceras richthofeni 

Mojsisovics, P. regoledanum M o.lslsovicsP. mundevillae Mo.lsisovics. and 

P . laczkoi Diener. and the early Karnian species P . hofmanni1 Boeckh. the 

genotype, and Pj_ dichotomum Muenster. The early Karnian topical species are 

much more involute than the late Ladinian species; which are fairly- evolute. 

The suture line of the early Karnian species is ammonitic and subammonitic, 

tha-t of the late Ladinian species is not known. A ll have numerous, fine rihs 

finer on the average in the early Karnian than in the late Ladinian, fa ir ly



to strongly .projected, at their ventral ends and ending in tubercles or 

•swellings*. A ll are compressed and have a ventral sulcus of variable deoth.

A peculiar departure from tyoical Parntrachyceras is shown by the 

specimen figured by Arthaber ( 1 5 )  as Hi regoledanum from the late Ladinian 

of 3'ithynia. It has a very shallow sulcus and the ribs instead of ending in 

tubercles or spellings on the. border of the ventral sulcus continue across it  

without interruotion.

Paratrachyceras sutherlandi n. sp.

(Plate V, figure 9)

This species is brie fly  described in the printed appendix. It resembles 

the specimen from Bithynia figured by Arthaber (1915) under the name of 

Paratrachyceras r egoledanum Mojsisovics; it  has the same shallow ventral 

sulcus and the ribbing similarly crosses this sulcus, but the ribbing is 

•coarser and the suture line simpler*

Paratrachyceras aylardl n. sp. •

(Plate V III, figures 1 ,2 )

Two species Paratrachyceras caurinum n. sp. and P . aylardi n. sp. d iffer  

considerably from P_j. sutherlandi, having somewhat the appearance of an 

Arpadites but lacking the keels marginal to the ventral sulcus. They are not 

quite typical Paratrachyceras. as they lack the definite ventral tubercles or 

swellings of the ventral ends of the r ib s . The ribs are attenuated on' the 

ventral shoulder, and exhibit a slight tendency to enlarge a l i t t le  at their 

ventral ends'. Some species of Sirenites show this attenuation of ribs on the 

ventro-*lateral shoulder. These species are closest to the more evolute late  

Ladinian species of Paratrachyceras, for example the late .Ladinian speoies 

Paratrachyceras richthofeni Mojsisovics . The suture line is poorly preserved, 

but is known to be simple and apparently weakly ceratitic. They are tentatively 

included in Paratrachyceras.

Paratrachyceras aylardi: n-. sp • is brie fly  described in the printed 

appendix. It is fa ir ly  evolute, somewhat compressed. The wiorIs are much 

higher than thick, have flattened sides, rounded ventro—lateral shoulders, 

ventral sulcus, no keels and well-rounded umbilical shoulder. The sides of 

the whorl are ornamented with fa ir ly  coarse ribs, strongly projected and also 

attenuated on the ventro-lateral shoulder; some ribs are single, some divide 

close to the’umbilicus, others high up on the sides . The ventral ends of
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attenuated ribs tend to thicken slightly*

Paratrachyceras aylardi is smaller than Paratrachyceras richthofenl 

Mojsisovics, has coarser ribsi, which are more strongly projected; thickening 

at the ends of ribs is rare and very sligh t» and the ventral attenuation of 

the ribs is not recorded for P. richthofeni-« -7

Paratrachyceras caurinum n . sp«

(Pl.ite VII*. figure 13)

This species< brie fly  described in the printed appendix, is much like  

Paratrachyceras aylardi n. sp«f and may be only a variety of i t .  The 

ribbing is much finer*

Paratrachyceras te ts a n. sp. "7 -

( Plate IV, figpres 3*^1 -Pl-o-te V III, figure 3 •)

This species is brie fly  described in the printed appendix. The ornament 

on the posterior-part, of the ultimate- whorl, preserved, with its even, ribbing 

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

P v- dichotomum Muenster. but maybe somewhat coarser. The irregular ornament. - 

at the anterior end of the ultimate whorl preserved is very different howeverr 

and unusual in Paratrachyceras.

G-enus girenties Mo.lsisovics

A. new st 'le of ventral ornament in the family Traphyceretldae appeared . .. 

in early Karnian, that is earliest Upoer'Triassic time, and continued on 

into-the Norian . On or near the ventro—lateral shoulder- the ribs divide into 

short, fine ribs, each;of which ends in a tubercle; this means that the 

number of tubercles • in..the row marginal to-the ventral sulcus is greater than 

the number of ribs on the-sides - of the whorls. A ll typical Species have 

well-defined ribs and many lateral rows o f. tubercles.

In the long, Upper Triassic history of this genus many new kinds:of 

ornament, pr modifications of ornament, appear. The•relative number of 

ventral tubercles increases;- modification of the ventral tubercles is . 

achieved by a braided ventral ornament; and, at maturity, lateral bullae 

appear- in gome species . The suture line becomes more complex. Seducid 

ornament at maturity is noted in some species; some varieties of Sirenites



senticosus Dittmar, as figured, by Mojsisovics, and the early Karnian specieq 

Sirenties loczyi Mojsisovics and Sirenites olavlgo Mojsisovics are examples*

Sirenites meginae McLearn 

(Plate V, figures 1 to U)

This species has, at various times, been referred to the genera 

Steirmannites Mojsisovics, ivieginoceras McLearn, Paratrachyceras Arthaber, and 

Sirenites Mojsisovics. It is certainly not a Steinmannites. a Norian genus, 

which has keels marginal to the ventral sulcus and a different suture line, 

a suture line more resembling Moriah Clionites . Use cf the name Meginoceras 

is deferred for the present, and Sirenites is used in the broad sense.

This species is not a Sirenites in the strict sense, but it  shows some 

characters of both a Sirenites and a Paratrachyceras . In the number of ventral 

'tubercles relative to the number of lateral ribs it  is intermediate between 

Parat'rachyceras and S irenites . In Paratrachyceras the ribs do not divide near 

their ventral ends, so that there is no increase in number of the ventral 

tubercles.

)
Genus Dawsonites Boehm

It has been noted how a new style of ventral ernament appeared in the 

early Karnian in the shells included in the genus Sirenites Mojsisovics, it  

the same time another new style of ventral ornament appeared; it was a fission  

of each tubercle' producing paired tubercles in each row bordering the ventral 

sulcus. This stylo of ornament, alone, without further complexity had a short 

range, did not survive the early Karnian, and is a diagnostic feature of the 

genus Trachyceras Laube. the genus indicative of the basal Karnian faunal zone. 

As in Sirenites the sides of the whorl are ornamented with curved ribs and rows 

of tubercles or spines. The suture line is typically ammonitic.

Boehm (1903 ) has given the name Dawsonites to ammonoids.with the shell 

ornament of. Trachyceras but with a much simpler and ceratitic suture-line.

This genus has been re liab ly  recorded only from the Nathorstites fauna of 

northeastern British-Columbia and Bear Island. Johnston has recorded 

Trachyceras-with a* comparativelysirqple suture line from New Pass, Nevada, but 

not so simple as that of Da^Sonites.



Dawsonites canadensis Whiteavcs 

‘ (Plate V III, figure 6 )

Only one of the specimens, the one illustrated by Whiteaves, is preserved. 

It is unfairly good specimen, although the surface is a l i t t le  worn. The 

whorls have flattened sides, almost angular umbilical shoulder, somewhat 

flattened venter, rounded ventro-lateral shoulder, and a distinct ventral 

sulcus . The numerous, slender ribs are nearly straight on the sides and 

projected forward on the ventro-lateral shoulder; a few divide on this 

shoulder into two slender ribs . A few indistinct tubercles are on the 

umbilical shoulder. About f or 8 rows of tubercles are on the sides. The 

ribs end in swellings on the border of the ventral sulcus on the posterior . 

part of the ultimate whorl, but the shell may have exfoliated here somewhat. 

They end in raised bullae, each bearing apparently two tubercles, much as 

in Trach'ycei;as, on the anterior part of the ultimate whorl, No distinct keels 

are present. The suture line is very simple and ceratitic .

Genus gllenticeras McLearn

Silenticeras was originally described as a subgenus of the Norian 

/lpine genus Daohnites Mo.lsisovics. but it  lacks the even ribbing of that 

genus . Silenticeras is related to the Trachyceratidae in the broad sense, 

representing a 6tock In which the ornament of ribbing and tubercles has been 

lo st, or never acquired, and in which the growth lines have become strongly 

projected. It lacks the ventral keels of Arpadites Mo.lsisovicst and also 

the faint tubercles of Klipsteinia mojs isov ics. and has much stronger 

projection of growth lines, : ■

Silenticeras hatae McLearn 

(Plate V, figures 5 "to 8)

• This species resembles Arpadites schencki Johnston from New Pass,

Nevada, but lacks the ventral keels.

Genus ... Askleplocerag Rena

The species in northeastern British Columbia d iffer very much among 

themselves, bu t 'a ll show.some resemblance to species of Asklepioceras and can 

be referred to this genus i f  i t  is interpreted in a broad sense. All have the 

deep, strongly projected, radial furrows, and a ll have a ventral sulcus, but



no keels. Three styles of ornament are present: ( l )  f la t  \ribs' with 

tubercles: (2 ). broad, fla t  'r ib s ' with striae or fine costae; and (3 ) fine 

narrow 'g ib s '.  (The 'r ib s ' indicate th-j flatsoaces between the radial 

furrows)- Asklepioceras laurence has the second style of ornament only, but 

the innermost whorls are not .preserved. Â . glaciense and Â . deli cat um n. sp . 

have the fir s t  ornament only. A . mahaffii n . sp., has the second ornament 

succeeded by the third. The early Karnian species Aj_ helenae Renz from Argolis 

has the f ir s t  style of ornament, succeeded by the second; thus A_j, glaciense 

and A^ delicatum have' surface ornament similar to that of the inner whorls 

of Â . helenae, and A_;. laurenci has surface ornament similar to that of the 

outer whorls of L  helenae. The early Karnian Aj. segmentatum Mojsisovics 

appears to have the second style of ornament only, the fine costae or striae 

on the fla t  'ribs* showing clearly in Mojsisovics illustrations, but the 

•deep furrows are-more evenly spaced than in A^ laurenci. The Ladinian 

A. redlichi Kittl from Dobrudsoha also appears to have the second ornament 

only, but has more evenly spaced furrows and is more compressed than A. 

laurenci. The late Ladinian A. loczyi Diener from Bakony may have this 

second ornament only, but merely the core, not the surface of the shell is 

preserved; the furrows are closer and more regularly spaced than in A . 

laurenci . The early Karnian A-. s quammatum Arthaber from Bithyhia may have 

the second ornament only, with the furrows at f ir s t  widely spaced and at 

later stages of growth more narrowly spaced.
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APPENDIX. New species from the Triassic Nathorstifes fauna, by F. H. McLearn.

Daone/la elegans n. sp. PI. 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 Kittl, but cos­
tae wavy in places, lacks Halobia anterior wing and relatively longer. G. S. C.: hoi., 9537.

Ostrea atsina n. sp. PI. VII, fig. 1 1. 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 Ostrea pictetiana (Mortillet) Stoppani. 
G .S .C .: hoi., 9538.

Pecten ? sarsiana n. sp. PI. 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 Pecten ? dishinni McLearn. 
G. S. C.: hoi., 9539; par., 9540.

Pleuromya peacensis n. sp. PI. VII, fig. 12. Elongate, fairly convex; beaks 
about one quarter from anterior end shell; post-umbonal slope narrowly rounded; irregularly 
spaced varice6 of growth. Outline mere narrowly rounded than in Pleuromya musculoides 
Schlotheim. G. S. C.: hoi., 9541.

Pleuromya triasina n. sp. PI. VII, figs. 8, 9. Somewhat subquadrate in outline, 
but narrowing anteriorly; abruptly rounded post-umbonal slope; faint varices of growth. 
Beaks more central than in Pleuromya peacensis n. sp. and outline not narrowed posteriorly.
G. S. C.: hoi., 9542; par., 9543.

Nitanoceras /eve n. sp. PI. Ill, fig. 6. Larger and smoother species than Nitan- 
oceras selwyni; constrictions only at anterior end; growth lines straight or concave across 
venter. Suture line like N. seiwyn/, cf which may be only variety. G. S. C.: hoi., 9544.

Paratrcchyceras tefsa n. sp. FI. IV, figs. 3, 4; PI. VIII, 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 compressed, more evolute and with simpler suture line than P. dichofo- 
mum Munster and has stage irregular ribbing. G. S. C.: hoi., 9545; par., 9546.

Paratrachyceras Sutherlandi n. sp. PI. 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 ribs crossing 
venter, but reduced there. Resembles P. regoledanum Mojsisovics as illustrated by Arth- 
aber, but ribbing coarser and suture line simpler with fe^er indentations. G. S. C.: hoi.,
9547.

Paratrachyceras caurinum n. sp. PI. VII, fig. 1 3. Fairly evolute, compressed, 
rounded umbilical shoulder. Ribs partly single, partly oranching, strongly projected and at­
tenuated on ventro-lateial shoulder, slight tendency to thicken at ventral end. Ribs vent­
rally more stiongly piojecled and more attenuated than in Paratrachyceras richthofeni 
Mojsisovics. G. S. C,: hoi., 9548.



APPENDIX. New species from the Triassic Nathorstifes fauna, by F. H. McLearn.

Daonella 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 subcomafa Kittl, but cos­
tae wavy in places, lacks Halobia anterior wing and relatively longer. G. S. C.: hoi., 9537.

Ostrea atsino n. sp. PI. VII, fig. 1 1. 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 Osfrea pictefiana (Mortillet) Stoppani. 
G. S. C.: hoi., 9538.

Pecten ? sarsiana n. sp. PI. 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. G : hoi., 9539; par., 9540.

Pleuromya peacensis n. sp. PI. 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.: hoi., 9541.

Pleuromya triasina n. sp. PI. VII, figs. 8, 9. Somewhat subquadrate in outline, 
but narrowing anteriorly; abruptly rounded post-umbonal slope; faint varices of growth. 
Beaks more central than in Pleuromya peacensis n. sp. and outline not narrowed posteriorly.
G. S. C.: hoi., 9542; par., 9543.

Nitanoceras /eve n. sp. PI. Ill, fig. 6. Larger and smoother species than Niian- 
oceras selwyni; constrictions only at anterior end; growth lines straight or concave across 
venter. Suture line like N. selwyni, of which may be only variety. G. S. C.: hoi., 9544.

Paraircchyceras tefsa n. sp. FI. IV, figs. 3, 4; PI. VIII, fig. 3. Moderately evo- 
lute, compressed, broad \entral 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 compressed, more evolute and with simpler suture line than P. dichoto- 
mum Munster and has stage irregular ribbing. G. S. C.: hoi., 9545; par., 9546.

Paratrachyceras Sutherlandi n. sp. PI. 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 ribs crossing 
venter, but reduced there. Resembles P. regoledanum Mojsisovics as illustrated by Arth- 
aber, but ribbing coarser and suture line simpler with fe^ar indentations. G. S. C.: hob,
9547.

Paratrachyceras caurinum n. sp. PI. VII, fig. 1 3. Fairly evolute, compressed, 
rounded umbilical shoulder. Ribs partly single, partly branching, strongly projected and at­
tenuated on ventre-lateral shculder, slight tendency to thicken at ventral end. Ribs vent­
rally more strongly projected and more attenuated than in Paratrachyceras richthofeni 
Mojsisovics. G. S. C,: hoi., 9548.



Paratrachyceras aylardi n. sp. PI. VIII, figs. 1 ,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 Paratrachyceras richthofeni 
Mojsisovics. G. S. C.: hoi., 9549.

Ask/epioceras delicatum n. sp. PI. 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 Asklepioceras g/aciense McLearn. G. S. C.:
hoi., 9550.

Asklepioceras mahaffii n. sp. PI. VI, figs. 1 to 3. A  small stout-whorled 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 
McLearn in presence of mature fine-rib stage. G. S. C.: hoi., 9551;  par., 9552.

Ottawa, Canada, 
December, 1947.



‘DARK SILTSTONES’

Figure 1. Protrachyceras zauwae McLeam. Holotype, 9045.

Figures 2, 3. Protrachyceras sikanianum McLeam. Plesiotype, 1494. 

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



N A T H O R S T I T E S  F A U N A

‘DARK SILTSTONES’

Figure 1. Nathorstifes mcconnelli var. lenticularis Whiteaves. Plesiotype, 9520. 

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

Figures 4, 5. Nathorstifes 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 10. Same species. Holotype, 8789.

PLATE II



N A T H O R S T I T E S  F A U N A

‘DARK SILTSTONES’

Figures I, 2, 3. Nitanoceras selwyni McLeam. Holotype, 9047. 
Figures 4, 5. Same species. Plesiotype, 9526.
Figure 6. Nitanoceras /eve n. sp. Holotype, 9544.
Figure 7. Isculites schoo/eri var. parvus McLeam. Holotype, 8793. 
Figures 8, 9. Same variety. Plesiotype, 9527.
Figure 10. Isculites schooleri McLearn. Plesiotype, 9528.
Figures II, 12. Same species. Holotype, 9046.
Figures 13, 14. Sagenites gethingi McLearn. Plesiotype, 9529. 
Figures 15, 16. Same species. Holotype, 8806.

PLATE III



n a t h o r s t i t e s  f a u n a

‘DARK SILTSTONES’

Figure 1. Daonellanitanae McLeam. Holotype, 8773.
Figure 2. Daonella elegans McLearn. Holotype, 9537. 
Figures 3, 4. Paratrachyceras tetsa n. sp. Paratype, 9546. 
Figure 5. Sageniles gethingi McLearn. Plesiotype, 9530 .
Figures 6, 7. Asklepioceras delicatum n. sp. Holotype, 9550.



‘DARK SILTSTONES’

Figures 1 ,2 . Sirenites meginae McLearn. Holotype, 9042. 
Figure 3. Same species. Plesiotype, 8811.
Figure 4. Same species. Plesiotype, 9531.
Figure 5. Silenficeras hafae McLearn. Plesiotype, 9532. 
Figures 6, 7, 8. Same species. Holotype, 9043.
Figure 9. Paratrachyceras sutherlandi n. sp. Holotype, 9547.



‘GREY BEDS’

Figure I. Asklepioceras mahaffii n. sp. Paratype, 9552.
Figures 2, 3. Same species. Holotype, 955 1.
Figures 4, 5. Asklepioceras laurenci McLearn. Plesiotype, 9533. 
Figure 6. Same species. Plesiotype, 9534.
Figure 7. Same species. Plesiotype, 9535.
Figures 8, 9. Same species. Holotype, 8805.
Figures 1 0. Asklepioceras glaciense McLearn. Holotype, 8808. 
Figure 11, 12, 13. Same species. Plesiotype, 9536.



‘GREY BEDS’

Figure 1. Modiolus ahsisi McLearn. Holotype, 8767. Figure Monotis ? montini McLearn. 
Holotype, 8765. Figure 3. Pecten ? 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 triasinan. sp. Holotype, 9542. Figure 9. Same species. 
Paratype, 9543. Figure 10. Spirifer onestae McLearn. Holotype, 9143. Figure 1 I.Os/rea 
atsina n. sp. Holotype, 9538. Figure 12. Pleuromya peacensis n. sp. Holotype, 9541. 
Figure 13. Parafrachyceras caurinum n. sp. Holotype, 9548.



LIARD FORMATION

Figures 1,2.  Paratrachyceras aylordi n. sp. Hoiotype, 9549.
Figure 3. Paratrachyceras tetsa n. sp. Hoiotype, 9545.
Figure 4, 5. Nathorstites mcconnelli var. lenticularis Whiteaves. Hoiotype, 4721. 
Figure 6. Dawsonifes canadensis Whiteaves. Hoiotype, 4718.
Figure 7, 8. Nathorstites mcconnelli Whiteaves. Hoiotype, 4716.
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FIG URE 1 A: INDEX MAP O F N O R TH EASTER N  BRITISH  C O LU M B IA
S H O W I N G  G E O G R A P H I C  F E A T U R E S  A N D  T R I A S S I C  FO S S IL  L O C A L I T I E S  R E F E R R E D  T O  IN T H I S  R E P OR T

FIGURE IB. TENTATIVE CORRELATION OF TRIASSIC FORMATIONS AND UNNAMED LITHOLOGICAL UNITS IN NORTHEASTERN BRITISH COLUMBIA.

FIGURE ID. TABLE SHOWING RELATIVE POSITION Nathorstites -BEARING STRATA IN NORTHEASTERN BRITISH COLUMBIA. SPITZBERGEN. 
BEAR ISLAND, AND KOTELNY ISLAND

FIGURE 1C. SHOWS BOREAL DISTRIBUTION OF Nathorstites FAUNA
1 . K o te ln y  Is la n d ,  2 .  S p i ts b e r g e n ,  3 .  B e a r  Is la n d ,

4 .  L ia r d -  R iv e r ,  5 .  P e a c e  R iv e r  F o o th i l ls


