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THE SEQUENCE OF MARINE TRIASSIC FAUNAS 

IN WES TERN CANADA 

INTRODUCTION 

Our knowledge of the sequence of marine 1.ciassic 
faunas in Western Canada is mainly due to the research of F. H. 
McLearn. The results of McLearn 1s work have been published in 
many p apers and were summarized in 1953 (McLearn, 1953) L. 
During the past 7 years many new collections have been obtained, both 
by member s of the Geological Survey-R.B. Campbell, L. H. Green, 
P. Harker, E.J.W. Irish, J.A. Jeletzky, E.IV. Mountjoy, J.E. Mulle r, 
D.K. Norris, B.R. Pelletier, J.G. Souther, H.W. Tipper, and the 
writer -and by geologists of oil companies; officials of Shell Oil 
Company, Triad Oil Company, and Imperial Oil Limited have kindly 
made collections available for examination. Some additions to our 
knowledge of the Triassic fauna! sequence have resulted from the 
study of these collections, and it is the principal object of this pape r 
to record these discoveries in a preliminary fashion. In order to 
place the new discoveries in perspective, the whole sequence of marine 
Triassic faunas in Western Canada will be reviewed. The e=phasis 
is on the faunas of the eastern Cordillera, but some fau:i.as frc, .u 
we stern British Columbia and Yukon are also discussed. 

Much taxonomic work on Canadian Trias sic faunas 
remains, and this is being pursued at the Geological Survey by 
McLearn and the writer. McLearn1 s (1960) monograph on the ammon
oid fauna of the Pardonet formation (Upper Triassic) is now available 
and he is engaged in monographic study of the Anisian ammonoids of 
British Columbia and Alberta. McLearn and the w riter are studying 
the :>rathorstites fauna. The remaining undescribed ammonoid faunas 
mentioned here, most of which are of Karnian age, will be described 
by the writer in future reports. 

This paper is not particularly concerned with the 
Triassic rock succession. Considerable detail on the rocks of the 
eastern Cordillera is available in recent works by Best ( 1958), Hunt 
and Ratcliffe (1959), Manko (1960), and Pelletier (1960, 1961). 

In the course of field work in 1960 the write r was 
capably assisted by C.G. Andrews of Fort St. John, British Columbia. 

FAUNAL FACIES 

Two distinct faunal facies occur in the Triassic of 
Western Canada. First, there is a facies in which the dominant 

1Na.mes and dates in parentheses refer to publications listed in the 
References. 
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fossils are cephalopods (mainly ammonites) and thin-shelled pelecypods. 
The exact environment in which t h ese cephalopods and pelecypods 
lived is uncertain but i t seems unlikely that they represent a normal 
shallow-water benthonic assemblage. It seems more probable that 
thes e animals did not live on the sea floor. Consequently, the term 
' pelagic facies ' is tentatively applied to this type of faunal assemblage. 
T h i s facies is w ell developed in the Toad, 'Dark Silts tones 1 , and 
Pardonet formations. It is also well deve loped in an unnamed formation 
exposed on ' Mount Kindle', near mile -post 428 of the Alas ";:a I-iighway 
in L1e nortLwestern pa r t of Tuchodi L akes area (see Pelletier, 1961, 
sec . 8 ). In his section, dark siltstones and some limestone w ere 
apparently deposited more or less continuously from late Scythian to 
Karnian time . An imperfectly exposed section near the h ead of 
Sulp:mr Creek, 25 miles to t he northwest and on strike with Mount 
Kindle, includes Norian beds with Monotis in the same facies . Probably 
most of ~he Triass ic (i.e. Upper Scyti1ian, Anisian, Ladinian, Karnian, 
and Nor ian) is represented by Lis facies in the Mount Kindle - Sulphur 
Creek area. T his inte resting unnamed formation seems to represent 
a coalescence of the Toad, 'Da rk Silts tones 1 , and Pardonet formations, 
without any intervening sandstone of Liard or 1Grey beds 1 type. 

T he second main faunal facies is clearly benthonic. In 
t h e eastern Cordillera the fossils thac represent this facies are mainly 
pelecypods ~nd braci1iopods. T he rocks in which they occur are 
mainly :;rey calcareou s quartzose sandstone with some limestone. 
Typical representatives cl. re the Liard formation a nd the 'Grey beds ' . 
T!.ese formations evidently represent wedges of sandstone that 
disappear to the west. Study of current structures by Pelletier 
(1959, 1960) s u ggests a northeastern a nd perhaps also eastern source 
for foese beds, which were presumably shallow -water deposits laid 
down on the eastern margin of the Western Canada Triassic sea. The 
fac t that these sandstones are actually wedges that disappear to the 
west is shown by fr,e sections adjacent to Sentinel Range, at 1/lount 
Kindle, and Sulphu r Cree:c , w11ere the sandstone facies had disappeared 
completely . 

Benthonic faunas a r e widely distributed in t11e western 
Cordillera. T he re the faunas include corals, sponges, and echinoderms 
as well as p elecypods and brachiopods. The benthonic pelecypods, 
throughout Wes t ern Canada, include trigoniids, ostreids, limids, 
pernids, pectinids etc. in rich variety, compared with the monotonous 
suite of Pectinacea (Claraia, Posidonia, Daonella, Halobia, and 
Monotis) that characterizes the pelagic facies. Some ammonoids occur 
in the benthonic assemblages. Some were probably merely alloch
thonous strays. However, in the Norian, ammonites are fai rly 
common in the bem:honic facies and they include loosely coiled 
(C ho ris toceras ), straight (Rhabdoce ras) , and helicoid (Paracochloce ras) 
forms. Perhaps these ammonites we re bottom dwellers. The 
distribution of the ammonoid Natho r stites is somewhat anomalous. This 
genus is fairly common in sandstone in the Liard formation and the 
'Grey beds', where it is commonly found w ith brachiopods and Os t rea. 

Probably a more refined classification of faunal facies 
than the twofold division 11e re sugg ested could be made, particularly 
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with the benthos. It nevertheless seems desirable to make some 
dis ti r. c tions in faunal facies in order to appreciate to what extent faunal 
differences reflect facies variations as opposed to differences in age. 
For example, i t is implied , in this paper, that the upper 'Grey beds' 
are probably more or l ess the same age as the Tropites beds of Mount 
Kindle, but owing to the difference in facies there is no faunal evidence 
to sup port this correlation. This paper is mainly concerned with the 
succession of pelagic fauna s, and the benthonic assemblages will not 
be treated in detail. T able I shows that several distinct benthonic 
faunas have been distinguished, and future work will probably reveal 
the presence of others. 

SEQUENCE OF FAUNAS 

The main Triassic faunas recognized, and their 
sequence, are shown in Table 1. The composition , distribution, and 
correlation of the successive pelagic faunas will now be considered. 

Lower Trias sic (Scythian) 

In Western Canada, Lower Triassic faunas are known 
only in the eastern Cordillera -in the Foothills, and in the eastern 
ranges of the Rocky Mountains of Alberta and British Columbia. Three 
successive faunas are distinguished. They are of lowe r Scythian, 
earl y upper Scythian, and late upper Scythian age. 

Lower Scythian (Claraia) Fauna 

The Claraia fauna, which includes Claraia stachei 
Bittner and related species, is of lower Scythian age (Spath, 1930, 
1935; Newell and Kummel, 1942) . 

This fauna was first recorded from the Sulphur Mountain 
beds of Alberta by Warren ( 1945). From collections at the Geological 
Surve y this fauna is known from the Sulphur Mountain formation at the 
follow ing localities: 

1. Approximately 250 feet above the base; south side of Beehive 
Creek 3 miles west of the continental divide, Fording River 
area (east half), British Columb_ia (Norris, 1958, p. 10). 

2. 200-250 feet above the base; Goat Range, south of Banff 
(BP Explo ra tion, Canada, Ltd.) 

3. Brazeau River (see Malloch , 1911, p . 47). The specimens 
from th is locali ty were identified by Charles Schuchert as 
" Ylono t is circularis Gabb". However, they include good 
specimens of Claraia aurita (Hauer) (Tozer, in press). 

The next occurrence to the northwest of Claraia, known 
to t he writer , is in Ganoid Rang e near Wapiti Lake, British Columbia, 
where collections have been made by Triad Oil Company. 



PELAGIC FAUNAS 
BENTHONIC 

AMMONOIDS PELECYPODS 
FAUNAS 

I Spondylosprro lewesensis. 
Myophorio corrnes1, M lexttltS, 
M suttonensis. · ·vanomusswm ·· 
yukonens1s, Plicotulo perimbricolo, 
Coss1onello /ingulolo, 

z ~--------------- ------------ Porocochloceros etc. 

~ Haloriles cf. omericonus. 
Monolts subcrrcu/om ---------------

0:: Rhobdoceros suessi 
0 
z 

Himovofltes fauna with 
Distichites, Pseudos1ren1tes, 

Monot1s oloskono 
Ep1scul1tes, Pcro1uvm·1tes. 

I~ 
Alloc/1on1fes, Sfe1nmonniles etc. 

Drepontles 

ex 
f--

Gonionol1fes-Moloy1f'>s 
ex fauna wilh Moisrsov1csiles w 
0... (Sfr,,nocerosl. Guembe(1fes 
0... c/ovo[us, Oimorphiles -
::J por-ionet1ensis, S1ren1tes 

nabesch1 etc. Established range 
z o f Ho/obio 

< 

~ ---------------
z Main tropi tid founo with a:: 

Troprfes, 01scalraprfes. <( 
:0.:: Hop/olrop1les. Jovrles, Limo poyono founo 

Homerrles sem1globosus, 
Klumaflirles etc. 

J/ --------------
T rod1vceros 

Mahaffy Cliffs and 
Red Rock Spur faunas 

--------------
(_) z Notharslrfes fauna with 
- ~ Protrochyceros, Poratrachyceros, Doane/lo nilonae, Sprriferina boreol1s, C/) z 
C/) 0 Sr/enf1ceros, Arpodtfes. Doonello e/egons Terebrotulo liordensis etc. 
~ <( L0bi1.,,s, Daxofino etc. ex _J 

f-- -------------
w z ....J Gymnoloceros fauna with 0 <( 

0 (jj Langobord1te1, Poropaponaceros, Doane/lo spp. 

:2! z · 'Cerolrles .. hoyesi, · · Hungorrfes .. etc. 
<( 

z /O/enrkiles occurs with 
~ 
I Pos1don10 oroneo on Posidonio oroneo 
f-- Ellesmere Island! >-

~ 
u 
(/) 

(/) 0:: 
C/) w Wosotchrles, Xenocelfrfes, Pseudomonol1s occidentolis, <( 0... - 0... Euflemingifes Pos1donio mimer ex :'.) 
f--

ex z 
w ~ 
~ I 
0 f--
....J >-u Cloroio slocher (/) 

a:: 
w 
s: 
0 GSC _J 

Table 1. Principal Marine Triassic Faunas of Western Canada 
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The only other occurrences of this fauna that can be 
establi s hed from collections at the Geological Survey are from the 
Grayling formation of Liard and Dunedin Rivers, northeastern 
British Columb ia. On Lia r d River, Kindle collected fossils from the 
Grayling formation that McLearn (1945) identified as Clar aia cf. 
stachei. The base of the Grayling formation is not exposed in Liard 
River, consequently the p osition of this fauna in relation to the base 
of the formation cannot be determined from the outcrops . A completely 
exposed section of the Grayling formation on Dunedin River, 4 miles 
north of mile-post 380, Alaska Highway, was studied by Pelletier and 
the writer in 1960 (see Pelletier, 1961, sec. 7). In this section 
Claraia stachei o ccurs 90 feet above the base of the Grayling formation. 
A few ammonoids were collected 16 feet above the bed with Claraia 
stachei on Dunedin River. They appear to be ne w and do not, at 
present, materially contribute to the dating of these beds. However, 
they are p robably lower Sc ythian. 

Early Upper Scythian Faunas 

In 1944, Kindle collected well-preserved ammono ids 
from the lower part of the Toad formation on Liard and Toad Rivers. 
These fossils have been described by McLearn (1945 ) . The fauna 
includes Wasatchites and Xenoceltites and is dated as early upper 
Scythian by McLearn. This locality was visited by the write r in 1960. 
Pelecypods associated with Wasatchites include "Pseudomonoti:o" 
occidentalis Whiteave s (=Pseudomonotis ovali s Whiteaves, a 
preoccupied name) and Posidonia mimer Oeberg . In addition, crushed 
specimens of ammonoid Eufleming ites were collected in talus from a 
norizon close to that of Wasatchites . 

New occurrences of the pelecypods associated with 
vVasatchites have now been found and they permit a tentative early upper 
Scythian da t ing for beds at the following localities . 

Pseudomonotis occidentalis occurs in the Toad formation 
on the south side of Tetsa Rive r, 1/2 mile above the junction with north 
Tetsa River. Thi s species also occur s in beds of Toad facies in a 
gull y on the west side of Mount Kindle, near mile-post 428, Alaska 
Highway (s ee Pelletier, 1961, sec . 8) . Posidonia mimer occurs 32 
feet above the base of the Toad formation, and 913 feet above the base 
of the Triassic sequence on Dunedin River, 4 miles north of mile -post 
380, Alaska Highway (see Pelletier, 1961, sec. 7). 

Irish has recently discove r ed upper Scythian fossils 
in the Halfway River area, on Graham River, just below the junction 
of Graham River and Horn Creek. This faunule includes Xenoceltites 
cf. subevolutus Spath a nd Pseudomonotis occidentalis (Whiteaves), 
and is of early upper Scythian age. 

Crushed ammonites are common in the Sulphur 
Mountain beds of Alberta . Evolute forms with pronounced strigate 
sculpture a re the most common . They have been identified as 
Flemingites by War r en (1945) and the writer (in Irish, 1954, p . 18). 
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These ammonites, although poorly pre served, should p robably be 
placed in Euflemingites rather than Flemingices. Tn Idaho and on 
Ellesmere Island, Euflemingites occurs in the MeeKoceras zone, of 
early upper Scythian age. The crus hed Euflemingites trom the Sulphur 
Mountain formation are probably of this age, and approximately the 
same age as the Wasacchite.s of the Toad formation. The t a lu s occur
rence of Euflemin o ites irom the 1oad iormacion, mentioned above, 
seems to support this correlacion. 

Euflemingites is known irom the Sulphur Mountain 
formation ac the following localities in Alberta: 

1. 483 feet above the base ; Evans Thomas Creek, Ribbon Creek 
area (Crockford, 1949, p . Zl} . 

Z. 600 feet above the base; near Banff (Narren, 1945). 

3 . From taL.J. s of beds about 225 ieec above the base; Fiddle River, 
below the mouth of Mor r is Creek, Miette area. 

4. Talus, My s tery Lake, Miette area; collected oy Mountjoy. 
This occurrence is based on a single piece of talus which has 
impressions of Euflemingites together with the external mould 
of a large ammonite , p robabl y the body chamber of Arctoceras 
oebergi (Mojsisovics) . This occurrence supports the assign
ment of Euflemingires to the early upper Scythian, for 
A rctoceras oebergi occurs with Meekoceras, Euflemingites etc. 
on Ellesmere Island (Tozer, in press). 

5. Within the lower ZOO feet; Llama :V1ountain, Kvass Flats area 
(Irish, 1954, p . 17). 

Late Upper Scythian Fauna 

Ammonite faunas of latest Scythian age have noc been 
recognized in northeastern British Columbia. On Liard River, below 
the mouth of Toad River, flattened ammonites occur in the interval 
between the Wasatchites and Gymnotoceras zones. Unfortunately 
they are too poorly preserved for identification. On Toad River, at 
lat . 59° 06 ' N, long . 124° 40 1W , geologists of Shell Oil Company have 
collected Posidonia aranea (Tozer, in press}, from a bed 250 feet 
below the Gymnotoceras zone. On Ellesmere Island this distinctive 
Posidonia occurs with Clenikires - a late upper Scythian ammonoid. 
It the refore seems reasonable to date the Toad River occurrence of 
Posidonia aranea as late upper Scythian . 

.:'viiddle Trias sic (Anisian and Ladinian) 

Middle Triassic faunas of both Anisian and Ladinian 
age occur in northeaste rn British Columbia. Souther has recently 
collec:ed well - preserved specimens of Daonella in the Coast Range 
of Bri:ish Columbia, in Chutine map-area. This occurrence of 
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Daonella provides the only available evidence for the occurrence of 
Middle Triassic rocks in the western Cordillera. Although the Daonella 
specimens are almost certainly of Middle Triassic age it is not 
possible to date this collection with precision. 

Anisian 

A Middle Triassic (Anisian) ammonoid fauna has been 
described from the Toad formation by McLearn ( l 946b), and Warren 
(1945) has r e corded Anisian ammonites from Alberta. This fauna is 
currently being monographed by McLearn, and the present w riter 
proposes only to record some new occurrences. So far it has no t been 
possible to distinguish more than one zone w ithin the Anisian of # estern 
Canada. F()r the time being it will be assumed th at all the Anisian 
faunas are essentially the same age. 

The Anisian fauna, characterized particularly by species 
of Gymnotoceras, Parapopanoceras, Longobardites and 11 Cerai.ites 11 

hayesi McLearn, is now known more or less throughout the eastern 
Cordillera, from Liard River to Athabasca River. On the Liard, Toad, 
Tetsa, Muskwa, Sikanni Chief, and Halfway Rivers, this fauna occurs 
in the Toad formation (McLearn and Kindle, 1950, pp. 36-40). The 
fauna is not exposed in the Peace River valley where the stratigraph
ically lowest beds are the 'Dark Siltstones 1 with the Nathorstites 
fauna. The Anisian fauna has been collected by geologists of oil 
companies at several places in northeastern British Columbia, south 
of Peace River. It has been obtained by Imperial Oil Limited at Wapiti 
Lake and by Triad Cil Company 760 feet above the base of the Triassic 
sequence, 20 miles north-northwest of Monkman Lake, and about 700 
feet above the base, near the headwaters of the north branch of Burnt 
River. 

In Alberta, at Mount Pie r ce and at Blue Creek, 
collections by the Triad company and by Harker reveal che presence 
of this fauna in beds about 700 feet above the base of the Triassic 
sequence. The Anisian fauna has also been collected by Irish ( 1954, 
1955) in Kvass Flats and Adams Lookout areas. In the past it has 
generally been assumed that the beds yielding the Anisian fauna in 
Alberta should be assigned to the Whitehorse formation. Manko (1960) 
assigns the beds in question to the upper part of the Sulphur Mountain 
formation . 

Ladinian 

Under this heading the Nathorstites fauna will be 
discussed. Much of this fauna has been described and discussed by 
McLearn (1947a) , who dated it as late Ladinian or early Karnian. 
Besides Nathorstites, McLearn has recorded species of Protrachyceras, 
Paratrachyceras, Daxatina (= Dawsonites), Asklepioceras, Silenticeras, 
Lobites, Thanamites, Nitanoceras and Sagenites from this zone. N ew 
collections, mainly from the Liard, Toad and Testa Valleys , permit 
the addition of Arpadites sp. (group of A. cinensis Mojsisovics), 
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Hannaoceras, Anolc ites ? , a new genus of Trachyceratidae, and 
another new genus -possibly a member of the Buchitidae. Nautiloids 
(Sibyllonautilus, Styrionautilus and Germanonautilus) and Daonella spp. 
also occur. 

In recent years the Nathorstites fauna has been discovered 
in Siberia (Popow, 1946) and in the Queen Elizabeth Islands (Tozer, in 
press). All the recent evidence, and also new evidence from British 
Columbia, support the Ladinian dating first suggested by McLec..rn . 
The writer has discussed this problem, incorporating the data from 
the C.ueen Elizabeth Islands (Tozer, in press). The new evidence 
from British Columbia is derived from 'Sheep Mountain' in the Toad 
River area, 12 miles south of Rapids of the Drowned on Liard River. 
On this mountain, Pelletier and the writer (see Pelletier, 1961, sec. 3) 
collected a single specimen of Trachyceras from a bed about 650 feet 
above strata with Daxatina canadensis (Whi teaves) . Daxatina 
canadensis is a member of the N athorstites fauna. The overlying 
Trac~as is probabl y of Lower Karnian age. Thus the relative 
stratigraphic positions of Daxatina and Trachyceras support the 
assignment of the Nathorstites fauna to the Ladinian. 

The N athorstites fauna is now known throughout much of 
northeastern British Columbia . The northern occurrences -in Toad 
River and Tuchodi Lakes areas -are in the Liard formation (McLearn 
and Kindle, 1950; Pelletier, 1960). Farther south-on Sikanni Chiei, 
Halfway and Peace Rivers -the Nathorstites fauna occurs in the 
'Dar k Siltstones 1 and the 'Grey beds'. The southernmost occurrence 
known to the writer is based on collec tions made by Triad O il Company, 
from a section 20 miles north-northwest of Monkman Lake, where 
Paratrachyceras sp. and Sagenites gethingi McLearn occur 490 feet 
above the Anisian fauna and 1, 250 feet above the base of the Triassic 
sequence. 

The N a thorstites zone is thick in some sections. At 
Peace River, McLearn ( l 947a, p. 5 ) records the range of N athorstites 
through approximately 530 feet of strata . On Liar d River, Pelletier 
and the writer have collected Nathorstites all through abou t 400 feet 
of beds. It is probable that zones or sub zones may be distinguished on 
Liard River, but more taxonomic work mu s t be done co establish them. 

Hunt and Ratcl i ffe ( 1959, p. 570) record Nathorstites 
(identified by C.R. Stelck) about 150 feet above the base of the Halfway 
formationintheGuardianWell, ls. 7, - sec. 7, tp . 80, rge. 12, W6th 
mer., Alberta . Parapopanocera s (a member of the Anisian fauna) 
is listed from the same level . It is unlikely that both identifications 
are correct and consequently this recor d of the Nathorstites fauna 
is not entirely satisfactory. The Nathorstites fauna has never, so 
far as the writer is aware, been collected from outcrops in Alberta. 
Possibly some beds of the Whitehorse formation are Ladinian but the 
facies of this formation is apparently inimical to the preservation 
of ammonoids . 
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Upper Triassic (Karnian and No rian) 

Upper Triassic faunas are widely distributed in Western 
Canada, far more so than those of Lower and Middle Trias sic age. 
Upper Triassic faunas occur not only in the eastern Cordillera, but 
at scattered localities throughout the western Cordillera in British 
Columbia and sou th and southwest Yukon. New occurrences have 
recently been fo und by geologists of oil companies in northern Yukon, 
and by Green :n Tay River area, east-central Yukon. 

The best known sequence of Upper Triassic i aunas in 
Western Canada is that of the Pardonet formation of Peace River. This 
sequence has been studied by ivlcLearn, and a monographic treatment 
of the ammonoid faunas is now available (McLearn, 1960) . Faunas 
of upper Karnian and Norian age occur in the sections studied by 
McLearn. Recent field wo rk has shown that Karnian faunas, older 
than those of the Pardonet formation, occur in Toad River and Tuchodi 
Lakes areas, near the northeastern corner of British Columbia. These 
discoveries not only add to our knowledge of the Triassic of these areas 
but they assist in the interpretation of the Karnian fauna of the Pardonet 
formation itself. The new faunal occurrences are briefly recorded 
here and a review is given of the sequence of Karnian and Norian faunas 
in Western Canada. 

Karnian 

A relatively good sequence of Karnian ammonoid faunas 
has now been established in the Toad River and Tuchodi Lakes map
areas. Three faunas are distinguished, and the lower two appear to 
be older than the Karnian fauna of the Pardonet formation as exposed 
on Pardonet and Brown Hills on Peace River, some 250 miles south
east of Toad River. In order to explain the relationship and sequence 
it is necess ary to describe briefly the Triassic stratigraphy of the 
Toad River and Tuchodi Lakes areas. A tabular summary, showing 
the faunal sequence at each locality, is provided by the correlation 
chart (Fig. 1). 

The Triassic rocks of the eastern part of these map
areas have been described b y Kindle (1944), McLearn (1946b, 1947a), 
:-..1c Learn and Kindle ( 1950), and Pelletier ( 1959, 1960). In these 
eastern areas the youngest Triassic rocks are of Ladinian age (Liard 
formation) and they are overlain unconformably by Lower Cre taceous 
strata. These rocks do not concern us here. 

Field work by Pelletier and the writer in 1960 has shown 
that Upper Triassic rocks are preserved in the western part of the 
Toad River and Tuchodi Lakes areas. In these western areas, unlike 
in the eastern areas, Upper Triassic rocks have survived the pre -
Lower Cretaceous erosion that affected so much of the northwestern 
part of the Western Interior. 

Pelletier and the w riter found sections revealing 
Karnian ammonoid faunas at three localities, namely: (1) 'Sheep 
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Mountain', 12 miles south of Rapids of the Drowned on Liard River; 
(2) a n unnamed ridge east of the lakes on the divide between Eight 
Mile Creek and Sulphur Creek, 10 miles Southwest of Rapids of the 
Drowned, and (3) 'Mount Kindle', on the south side of the Alaska 
Highway near mile-post 427. These sections have been described by 
Pelletier (1961). In the discussion that follows these localities are 
referred to by the numbers given above. 

At locality 1 a single specimen of Trachyceras was 
found (in bed 34 of Pelletier's section 3), about 650 feet above a bed 
(28 of section 3) with Daxatina canadensis (Ladinian, Nathorstites 
zone). The Trachyceras bed is probably of lowe r Karnian age. 
Occurring in bed 38 of the same section, abou t 540 feet above the 
Trachyceras bed, are Sirenites d. senticosus (Dittmar) and Halobia 
sp. The Sirenites bed is also Karnian, eitner lower or upper Karnian. 

An upper Karnian fauna occurs at locality 2, with 
Tropi~, Discotropites d. mojsvarensis Smith, Discotrop ite s sp. , 
Juvavites (Anatomites) sp., Proarcestes sp., and Halobia sp. 
A single small specimen of Sirenites d. senticosus was also collecte d 
at this locality. About 150 feet higher in the section at this locality, 
a bed yielded Malayites dawsoni McLearn and Gonionotites d. gethingi 
McLearn in situ, and Waldthausenites d. leophanis Diener in talus. 
This Malayites -bearing bed clearly correlates with the Gonionotites -
Malayites zone, which occurs near the base of the Pardonet iormation 
of Pardonet and Brown H ills (McLearn, 1960). 

At locality 3, a relatively ric h upper Karnian fauna was 
obtained . This fauna includes Klamathites d. macrolobatus Silberling, 
Arctosirenites canadensis Tozer, Hannaoceras cf. major Smith, 
Home rites semiglobosus Hauer, Jovites sp., JuvavlteS(Anatomites) 
sp . , Hoplotropites d. auctus (Dittmar) ( ?= Margarites senilis 
Mojsisovics, of Smith, 1927), Tropites n. sp. aff. T. morani Smith, 
Disco t ropites d. moj svarensis Smith, Discotropite s sp. (-? D. 
empecloclis Gemmellaro, of Smith, 1927), Proarcestes sp., 
Proclydonautilus d. triadicus Mojsisovics, and Halobia sp. 

The species of Juvavite~, Discotropites, and Tropites 
at locality 3 appear to be identical to those from locality 2, some 16 
miles to the north-northwest. Correlation of the Tropites faunas at 
localities 2 and 3 seems justified. The relatively rich fauna from 
locality 3 is clearly related to upper Karnian faunas of Shasta county, 
California (Smith, 1927). These faunas are generally considered to 
be the North American manifestation of the upper Karnian zone of 
Tropites subbullatus, of the Halstatt limestone, Austria . Smith (1927) 
recognized two subzones in the Tropites zone of California-the 
"Trachyceras subzone" below, and the "Juvavites subzone" above. 
For various good reasons that do not concern us here, Silberling 
( 1956, 1959) has recently renamed the "Trachyceras sub zone" as the 
Tropit~ dilleri zone; the overlying "Juvavites subzone" he has named 
the Tropites welleri zone. In the Union district of Nevada, Silberling 
has also described a new Tropites fauna, apparently younger than the 
fauna of the Tropites welleri zone. To the beds characterized by this 
new, younger, Tropites fauna, Silberlin·g applies the name Klamathites 
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macroloba'tus zone. The Tropites fauna of locality 3 seems to be 
related to either the fauna of the Tropites welleri zone, or to that of 
the Klamathites macrolobatus zone. Klamathites cf. macrolobatus 
occurs at locality 3, but other forms from this locality (Homerites 
semiglobosus, and the species of Hoplotropites and Discotropites) 
occur in the Tropites welleri zone of California. 

As already noted, the section at locality 2 shows that 
the Tropites fauna of the Toad River area is older than the Gonionotites
Malayites zone of the Pardonet formation. It follows that the Tropites 
welleri and Klarr.athites macrolobatus zones, of California and Nevada 
respectively, are probably also older than the Gonionotites -Malayites 
zone. 

The new data on the sequence of the Tropites and 
Gonionotites-Malayites zones agrees closely with the sequence described 
in Nevada by Silber ling ( 1959). In the Nevada section the Guembelites 
zone overlies the Klamathites macrolobatus zone. The Nevada 
Guembelites zone contains Guembelites clavatus (McLearn) and 
Mojsisovicsites (= Stikinoceras) kerri (McLearn). Both these species 
occur in the Gonionotites -MalayiteSZone of the Pardonet formation. 
Thus ·in both British Columbia and Nevada an assemblage with 
Guembelites clavatus and Mojsisovicsites kerri occurs at a higher 
stratigraphic level than the beds with the main u.pper Karnian tropitid 
fauna. 

However, McLearn (l 947b, 1960) has collected a species 
of Tropites from a bed within the Gonionotites-Malayites zone of 
Pardonet Hill. This lt;d him to suppose that the Gonionotites-Malayites 
zone might be a local manifestation of the main upper Karnian Tropites 
fauna. The species of Tropites from Pardonet Hill is definitely not the 
same as the species from localities 2 and 3. The occurrence of Tropites 
within the Gonionotites -Malayites zone of Pardonet Hill is not considered 
to conflict with the conclusion that the Tropites beds of localities 2 and 
3 are older than the Gonionotites-Malayites zone. Most of the diagnostic 
genera of the Gonionotites-Malayites zone (e.g. Guembelites, 
Mojsisovicsite s , Malayites, Thisbites and Styrites) do not occur in the 
Tropites dilleri, Tropites welleri, and Klamathites macrolobatus zones. 
Furthermore, they do not occur in the Tropites fauna of localities 2 
and 3. It is therefore suggested that the Gonionotites-Malayites zone 
is younger than the Tropites zones of the Toad River area, California, 
and Nevada. 

Silberling (1959) dates the Guembelites zone as early 
Norian, whereas McLearn ( 1960) dates the apparently contemporary 
Gonionotites-Malayites zone as Karnian. The writer favours McLearn's 
age-determination, but this decision is essentially an arbitary one 
because the Karnian-Norian boundary in Austria and the Himalayas is 
very poorly defined. Beyond North America many of the genera of the 
Guembelites and Goniono cites -Malayites zones occur in areas of 
confused stratigraphy and collecting, such as the Feuerkogel 
"Mischfauna" of Austria and the extraordinary "Tropites limestone of 
Byans" in the Himalayas; the latter, despite the fact that it is only a 
few feet thick, is said to contain many genera that are widely 
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separated stratigraphically in North America. Many are in the 
exotic blocks of Timor whe re the stratigraphic sequence cannot be 
deterrrtined. 

The available evidence suggests that the sequence of 
Karnian faunas in northea~tern British Columbia is as follows: 

(Youngest) 

3 . Gonionotites-Malayites fauna, w ith Sirenites nabeschi McLearn, 
Mojsisovicsites kerri (McLearn), Thisbites spp., Tropites sp., 
Styrite s ireneanus McLearn, T ropiceltite s columbianus 
(McLearn), Guembelites clavatus (McLearn), Malayites 
(=Heinrichites) spp., Dimorphites pardonetiensis McLea~b, .etc . 

2. Tropites fauna of localities 2 and 3, with Klamathites , 
Arctosirenites, Hannaoceras, Homerites, Jov1tes, J uvavites 
(Anatomites), Hoplotropites, Tropites, Discotropites spp. etc. 
For convenience this assemblage may be called the ' main trop
itid fauna 1 • 

1. Trachyceras fauna of locality 1, a meagre fauna consisting 
only of T rachyceras and nautiloids. 

Halobia is comrrion in the T ropite s and Gonionotite s -
Malayit es faunas. The halobiids from the Trachyceras fauna are too 
poorly preserved for generic identification. 

This scheme does not account for the Sirenites cf. 
senticosus fauna of locality 1. Sirenites senticosus is typically a 
lower Karnian species in Austria, and this species has also been 
recorded from the Queen Elizabeth Islands (Tozer, in press). The 
occurrence in the Queen Elizabeth Islands was tentatively .dated as 
lower Karnian by the writer. However, as already noted, a single 
specimen of Sirenites -apparently S. cf. senticosus -occurs in the 
Tropites fauna of locality 2. It follows that the Sirenites beds of 
locality 1 rriay be about the same age as the Tropites beds of l ocality 
2, but this relationship is not yet clear. 

The occurrence of Arctosirenites in the Tropites fauna 
of locality 3 suggests that the typical Arctosirenites of Axel Heiberg 
and Ellesmere Islands (Tozer, in press.) may be of upper Karnian age. 

Another fauna which is difficult to place is the 
Pterotoceras -Cyrtof:leurites magnificus fauna of Brown Hill in the 
Peace River valley McLearn, 1941, p. 96; 1953, p. 1221; 1960). This 
fauna is placed in the Norian by McLearn. However, it includes a 
single specimen of Guembelites, distinct from G. clavatus, and close 
to G. E_hilostriati Diener which occurs in the Guembelites zone of 
Nevada. Possibly the Pterotoceras -Cyrtopleurites magnificus fauna 
should be placed in the uppermost Karnian and regarded as a phase of 
the Gonionotites -Malayites zone. 
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The distribution of these three Karnian faunas in other 
pa rts of Western Canada is as follows: 

The oldest assen1blage, with Trachyceras , and of lower 
Karnian age, is not known elsewhere in British Columbia. Trachyceras 
has been tentatively identified from the basal part of the Lewes River 
g roup of Laberge area, central Yukon, but the specimens are not well 
preserved (Tozer, 1958, p. 10). Sirenites - bearing beds in the Queen 
Elizabeth Islands (Blaa Mountain and Schei Point formations) have been 
tentatively dated as lower Karnian by the writer (Tozer, in press) . 
However, in view of the above remarks concerning the occurrence of 
Sirenites cf. senticosus, it seems unwise to accept unreservedly a 
precise low·er Karnian age for these Arctic beds. The only really 
satisfactory record of the Trachyceras fauna in North America is the 
assemblage described from New Pass, Nevada, by Johnston (1941). 

Faunas related to the middle assemblage, characterized 
by numerous tropitids, are widely distributed in western British 
Columbia. Jeletzky has obtained this fauna from the Quatsino 
limestone of Union Island, Malksope Inlet, and Ououkinsh Inlet, all 
on the west coast of Vancouver Island (see Jeletzky, 1954). This fauna 
also occurs on Quadra Island, between Vancouver Island and the mai:i 
land (Mathews, 1947; McLearn, 1953, p . 1212). A small collection 
containing well-preserved representatives of this fauna (including 
Tropites boehmi Smith and Homerites semiglobosus Hauer) has been 
obtained by Souther in the Iskut River area, western British Columbia. 
Souther has also collected representatives of this fauna near Taku 
River, in the Tulsequah area. 

As already mentioned, the main tropitid fauna is not 
represented in the well-known sections of the Pardonet fo r mation 
(Pardonet and Brown Hills ) studied by McLearn . In view of the above 
conclusions this fauna might be expected to occur in the upper part of 
the 1Grey beds 1 , which underlie the Pardoner formation . Most of the 
fossils from the upper 1Grey beds 1 are pelecypods and brachiopods . 
Apparently the upper 1Grey beds 1 represent a facies hostile to the 
prese rvation of ammonoids. However, it must be remembered that 
Mc Learn ( 1960) has recorded Discotropites sandlingensis Hauer from 
beds on Peace River above Point Creek, west of Pardonet Hill. This 
occurrence may indicate the presence of the main tropitid fauna. If 
so, these Discotropites -bearing beds are presumably older than the 
basal Pardoner beds of Pardonet and Brown Hills, which contain the 
fauna of the Gonionotites -Malayites zone. If correct, this interpreta
tion implies that the 1Grey beds 1 facies is partly replaced by strata of 
the Pardoner facies in the western part of the Peace River foothills
a slender piece of evidence suggesting that the 1Gre y beds 1 may 
gradually disappear towards the west, to be replaced by Pardonet-type 
beds. This suggested change in facies is analogous to the westward 
disappearance of the Liard formation at the latitude of Toad River, 
some 250 miles to the north. 

The youngest Karnian fauna, characterized by 
Mojsisovicsites, Malayites, Guembelites and Gonionotites, is, like 
the underlying tropitid assemblage, represented in the western 
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Cordillera. "Stikinoceras cf. kerri" (i.e. Mojsisovicsites) has been 
identified by McLearn from collections made by Kerr near Stikine River 
about 6 miles northeast of Chu tine Landing (see Kerr'· 1948). 
Mojsisovicsites cf . kerri is also p r esent in collections made some years 
ago by h. C. Gunning on Vancouver Island. This occurrence is in the 
Bonanza group of the south fork of Asulkan River, Nimpkish area. 
Jeletzky has obtained similar fossils from beds classed as Quatsino 
limes "tone at Rupert Inlet, near the head of Quatsino Sound. In the 
Nimpkish area and at Rupert Inlet, Mojsisovicsites is associated with 
a distinctive Halobia, like Halobia anhaberi Kittl. On Union Island, 
Jeletzky has collected Halobia cf. anhaberi from the lower part of the 
Bonanza g roup, above the Tropite s -bearing beds of the Quatsino lime -
srnne. Although Mojsisovicsites has not been found above the tropitid 
fauna on Vancouver Island the stratigraphic relations on Union Island 
suggest that Mojsisovicsites does lie in this position. Ihe evidence 
from Union Island seems perfectly compatible with the conclusions 
drawn from locality 2 of the Toad River area-namely that the 
Goniono tites-Malayites fauna (which at Peace River includes 
Mojsi50VlCSites) is younger than th e main tropitid fauna. 

Norian 

The best known sequence of Norian pelagic faunas in 
Canada is that from the Pardonet formation of the Peace River foothills 
(McLearn, 1953, 1960). The sequence established by McLearn in this 
area is as follows: 

Top 

3. Monotis subcircula ris fauna. 

2. Himavatites fauna (with many other ammonoids, Monotis alaskana 
and the last appearance of Halobia). 

1. Drepanites fauna. 

At Ne -par le -pas Rapids on Peace River, McLearn has 
described Triassic beds above the Monotis subcircularis zone, and 
these beds contain Rhacophyllites and Placites. As both these 
ammonoids also occur in the Monotis subcircularis zone, the beds 
above Monotis probably do not constitute a distinct faunal zone of more 
than local importance. 

The Drepanites fauna is known only in the Peace River 
area and the writer can add nothing to the description or correlation 
of this zone. 

The overlying Himavatites fauna is known in various 
parts of northeastern British Columbia (McLearn, l 946a, 1960) 
and it has a lso been obtained by Jeletzky from the Bonanza group of 
Esperanza Inlet, on the west coast of Vancouver Island. 
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The Monotis subcircularis fauna 1, long known co be very 
widespread in Western Canada (see McLearn, 1953, for occurrences), 
has recently been collected from several new localities. Pelletier 
and the writer have found Monotis near the head of Sulphur Creek in 
the l'oad River area, northeastern British Columbia. Tipper has 
collected 2V1onotis subcircularis on Bowron River immediately west 
of the Roc:;;:y Mountain Trench in Prince George map-area; this new 
occurrence is of considerable palaeogeographic interest. 

Several new occurrences of the Monotis fauna are now 
:~nown from Yukon Terrico r y . Triassic faunas, including Monotis, 
have long been known in southern Yukon -in Laberge, Glenlyon , 
White!10rse, and Kluane map-areas. A single collection with Monotis 
subcircularis was made by Keele ( 1906) ac the forks of Rackla Rive r 
in east-central Yukon. This occurrence gave rise to suspicions that 
Tr:assic rocks mighc turn up at other localities in eascern and northern 
'::u:-::on. These suspicions were justified, for Monocis subcircularis 
has now been collected at the following localities: 

1. On T ay River, lat. 62°43 1N, long. 133°22 1 W; by Green. 

2. In che Ogilvie Mountains, about lat. 64°58 1N, long. 139°52'W; 
by geologists of an oil-exploration company. 

3. Ac several localities in the Barn Mountains, west of Aklavik; 
by ge ologists of Triad Oil Company . 

. In connection w i th these new occurrences, i t should be 
=e:uioned that Manin (1926, p. 102) has recorded Upper Triassic 
faunas, including Halobia and Monotis, from che Firth River area, 
a ie·:1 miles west of ~he International Boundary. The presence of 
-":2.:obia 30 close to the International Boundary suggests chac Upper 
T rias.:;ic a er a ta older than the Monotis beds may be present in northern 
Yu;,;on. G.oweve r, so far as the w riter knows the re is no evidence at 
all to s u g"'est that Lower a nd Middle Triassic rocks are present in 
r.orrhe rn Yukon . 

The Monotis Ll ubcircularis fauna is dated as late Norian 
lrcr.. : ts s.ratigra,;.1ic position with respect to the Himavatites fauna . 
r\nuno:10id3 a re rare with Monotis in Canada but the fe w that do occur 
co,1iir:n tr. i:; dating. Indoclionites?, Rhacophyllites and Placites 
occu:r :.c reace Rive r (Mc Learn, 1960). Souther (1960) has collected 
nalorite3 ci . ame ricanus Hyact and Smith wich Monotis subcircularis 
in .ne Sinwa lin1eJtone of Tulsequah area. Halorites, Rhabdoceras 
3 1_:e:;si (nauer), and Rhacophyllites occur in the Monotis subcircularis 
zone of Laberge area, southern Yukon (Tozer, 1958, p. 15). Muller 
and Ferguson ( 1939) have suggested chat che fauna of large arcest ids 
("Galeati fauna") and Pinacoce ras metternichi chat occurs in the 
Gabbs formation of Nevada may be the same age as Monotis 

1
'.i .E.G. Wescermann informed the writer that he has distinguished 
seve ral zones within the Monotis beds of British Columbia. The 
results of this research a r e not yet available. 
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subcircularis. This arcestid fauna has never been found in Canada. 
An interesting Norian benthonic fauna occurs above Monotis beds in 
southern Yukon and in various parts of western British Columbia 
(Tozer, 1958, p. 11). This fauna has never been found in t he eastern 
Cordillera. 
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