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The Trisssic Nathorstites Fauna
in Northeastern British Columbia

A

INTRODUCTION
The Nathorstites-bearing fauna -lays an imvortant pert in thg
stratigraphy, correlation, and mapping of the Triassic formations in
noptheastern British Columbia. .It has a wide distribution there, having
been found alon#.the foothills -of the Rocky Mountains from Peace River to
the Liard Valley. |

Nathorstites was first collected on Liard River by McConnell, while

making a hazérdous descent of that river in 1887. Later it was discovered
at several localities within the Arctic Ci;cletmqn Bear Island, on the
island of Spitzbergen, and on Kotelny Island. Stdll later it was found at
many places in northeastern British Columbias, in the Peaecs River Foothills,
yy ?bﬁfyréye; in.1917;.on Aylard Summit and in the Hackney Hillg; by.
Beach in 19%3; in Sikanni Chief Valley, by Hage in 19434 and .in.Tetsa.Valley,
ngbythg,_Will}ams.in‘19H3. More recently .it has been gollected gt several -
other.locelities by geologists of oil exploration companies. In" 1943, -
E.D. Kindle reinvestigated some localities on Liard.River, and.in the
fo}}ow§ngAygar3the writer re-examined occurrences in the Helfway, Sikannil
J;thef,_and'ﬁetsa.Val}eyg, In.addition, collections have been mede by
” .;;uary Hol}anﬁ'for-theABr;tish ColumbiaiDepartment of Mines: by M.Y. Williams
end J.B. Bocock of the Pacific Great Eagtern Railway Survey, and ' -
Q.M, Sternberg of the Geological Survey. Speclal. acknowledgment s made to
Dr.‘John B. Reeside, Jr.,  of the United States Geolqgicalhﬁurvgwaor'plgster
casts. of tyve épac;pqpquinvtyg United States Natiopal. Museum. Many field
_assistants have aided in making collections, including C.R. Stelck,
R,A.pixﬁpgwn, and X.C. Mchggart. o o T

- . . -

STRATIGRAPHY

For&ations
! - -

A cémpréheﬂsivé farmational.classification bf the Triagsic of all of

et '

northeasteérn British Columbia is mot yet possible. 4 few formations have

been established . But the namine of others is deferred until more information

is acquired, and until ﬁdre:%xéérience is gained in actual mapping. Present

«®
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knowledge of .the lithological gnd formutional succession is summarized
in Figure 1B, The succession and local correlations recorded in thie
fizure must be resarded as tentative, and subject to confiré#tién.or__“ }
revision as stratigraphic investigation progresées in northeastern British

Qolumbia:'_ ) .
In the Peace River Foothilis all of the exéosed Tri;ssic st;ata have

been inolgded in the Schooler Creek formation. However, 1t is thought that

fhey can be @ivided‘into-at least three lithological subdivisiﬁns.'which”

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

recognition as formations, namely:.

Pardonet beds (at top)
The .'Grey beds!

L T T R -

. . The 'Dark siltstones’

etc., and carry several Uvper Triassic faunas. The !'Grey beds' include.,
massive, grey,_calqareous,,fine sandstones, siltstones, grey limestopes,,etc.
with the Nathorstites fauna at the base and the Mahaffy Oliffs and Lima?

poyans faunas above; further subdivislon of this unit may not be impossible,

~but so far has not proved feasible.  The 'Dark siltstones' include dark,, .

o,

shaly, calcareous siltstones, ¢grk,limegtqpq.me§c,, and cgrfywthe Nb@horgtites
‘faggg. ~The name is only a qonvgnignt, tempqra{y,‘egpedient,ﬁgggzgt }s_?‘r
iuogly)pg;tly descr;ptive.of.thejlithology.of this Pp}t,_fo?”qérk‘si}tgtopgs
also;pccur.in‘the Pardonet beds and in the Toad formatign. It ig not kmown
what direc?ly underlies the ngrk giltstones! in“Peaqe River Valley.. The.
future of the name "Schoeler Creek" is algo‘uncertaip,_if the‘abovg ;1thological
units.are recognized a8 formations; it may, however, survive as a group name.
In Halfway end Sikanni Chief Valleys it seems possible to recognize the
sbove three units on the basis of both iithological and faunal evidence.
althouéh’samé difficulti may be experienced in-drawing an exact boﬁn&ary
betweeh the Pardonét and 'Grey beds's In a former report the i'Dark
4.silfstoﬁes‘ on Hége Oreek Were placed tentatively in the Anisi;ﬁ pérf of
"the Toad formation; they are now considered to bé identical With the 'Dark

glltstones' of Peace and Halfway Valleys. In Halfway and Sikanni Chief
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Valleys the two followine units are observed below the. fDarki siltstones:

'Fl: 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 seotion in Slkanni Chief Valley, these massive
beds recall a similar lithology in the ‘Grey beds!?. It is probable that
the name "Toad" ¢ an be cerried south at least as far as Halfway Valley,
and apolied to the dark 311tstones and llmestones that underlv the

'Flagstones' and carry the Beyrlchltes-Gymnotoceras fauna, It 1s not known

as yet what underlies the Toad formation in these valleys..

The Trlasslc section in Prophet River basin has not been studled by
the writer, but fossil collections recsived from there sugges that it is
much 1ike that in Sikannil Chief and Halfway Valleys.

Farther north, in Tetsa and Liard River Valleys, the Pardonet beds and
the upper part of the 'Grey beds! have dlsaﬁpeéred' the decapltated 'Grey
beds! are incorpnrated in the Liard formatlon' ‘the iDark siltqtones' and
'Flagstones' have not been recognized but equivalent beds may be.included
in the lower part .of fhe Liard formation; andmth; Tééd %ormatibn ig present
and underlain by the shales 6f.the Grayling férmation, definigel; exposed
on Liard River and possibly also on Tetsa River._ The seotion ls as follows:

Liard formation (at top) “
Toad formation
Grayling formation o I:ELTIJQ;'LT
The Liard formation is made up of mae«iv;, grey, calcareous. fine

“of. .
sandstones and limestones, and. carlies the Nathorstltes fauna* the Toad

Doy
:

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

and carries the Wasatchites and Bezrichltes— ymgotoceras faunas, and the
Grayling formation consists'of shale. The names‘L1ard, Toad, and Grayling

have all been introduced by E.D. Kindle for'the:Liard River soction.

’



-4

At all 1ocalities east of Mlle—post 378 on the Alaska nghway, in

Tetsa Valley and east of & line a few miles west of the mouth of the w
Toad River, on Liard River, the Liard formation dlsappears and the Triagsic

M o

section is as followa:
Toad formation (at top)
Grayllng formatlon'

Important sections in Whlch the Ngthorstltes—bearlng strata are present

are described in detail below. Complete faunal 1ists are included.

- Peace River Foothille

The best section.of the Nathorstites zone. in the Peace River 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 (See McLearn, 19#0) and, -in addition, collections have been made by
M.Y. Williams, J.B. Bocock, H.H. Beach, C.M. Sternberg, and others. It
may be summarized as follows: . A S o o

Top . : T oo - ok Feet
(approx.)
'Grey beds!
- @Grey,-light grey-weathering, mostly thick-bedded,.
massive, calcareous, very fine sandstone, siltstone,
end impure grey, shelly and silty limestone with. ..

Llngula e e 800

Similar beds with Lingg; elwzg Whlteavee,

. Spiriferina onegtae, !Coenothyrig' petriana, ..
'C.' silvana, Monotis? montini, Pecten tranggllllanus

Ostrea atsina n. SP»,. Pleuromya spe —msvcec—c—mmermembeme= 200

.

Similar beds with Spiriferina onestas, 'Coenothyris -..
petriana, 'C.! 31lvana, Monotis 7 montini,

. -Daonella nitande, Modiolus ahsigi, Lima cf austriaca -
Bittner, Pecten tranqullllanus, Pecten sp., Ogtrea
atsina n. sp., Enantiostreon sp., Placunopsis sp.,.:-

Mzopholla cf. urd Boshm, Myoodhoria sp., Myophoriopaig

sp., Pinna sp., Mzalina? 8v., Hoernesia woyonians, .-

Gervillia sp., Pleuromya triasina, Pleuromya peacensis,

Plegrogx sps, Homomya? sp., Myoconcha cauriniengisg,

Pleurophorus of . kissouml, Nathorstites mcconnellil

var. lenticularis Whiteaves, Paratrachyceras caurinum n. sp. 200

1Dark, siltstones! _ . "
B Dark grey and brownish grey, somewhat carbonaceous,

. calcareous, fissile,;shaly or. 'slabby! giltstone with

" gome layers and lenses of dark, silty, partly carbon-
.aceous, limestone, carrying at about 100. $o 130 feet
abové the base, Spiriferina onestae, 'Goenothyris'
petriana, 'C.! gilvana, Monotis? montini, Daonella
nitanae, Posidonomya sp., Myophoria cf. urd Boehm,
,Modiolue ahsisi, Isculites schooleri, I. schooleri var.
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: parvus, Lobites pacianus, Nathorstites meconnelli
Whiteaves, N. méconnelli var. lenticularig Whiteaves
. Sagenites gethingi, Nitanoceras.selwynl, Nitanoceras
"leve. Proarcestes sp., Protrachyceras sikanianum,
P. zauwae, Sirenites meginae and Silenticeras hatag ---eeee 430

Nathcrstite: thus ranges tarouch approximately 530 feet of strata,
through all of the 'Dark sil“stones! and into the lower vart of the 'Grey beds'.
The brachiopods and & few pelecypods, -contemporary with Nathorstites, range
abouﬁiaQQ gcet higher.ﬁhanuﬁhis ammonold end at this higher horizon the
genus Lingnla appears, that is, at an horizon.above the range of Nathorstites.

_ The follcwinq-were collected on thc.hill'juctrcast of Aylard Creek and
directly north of the'Bcattie ranch.buildings, in@ﬁﬁq_grey,.fine, calcarcous
sandstones and sgrey limestones of-the.loﬁér pért.of ﬁpc iGrey bedg{; Mgnotis?

montini, Dagnella sp., Modiolus &hsisi, Hoernpsis’woyoniana, Gervillia sp.,

Nathorstites mcconnelll var léigicularis Whiteaves and Protrachyceras

' A . A
R - . R s

gikanianum, e, T W -
—r——————- :

" The follow1ng were collected by Beach 3 mlles east of Aylard Creek and

1 mite north of Peace River and from the lower part of the Grey beds!

- b oo o

Monotis?’ montlnli Pecten sar51na N. SPs, Ostrea ats1na'*n sp., Enantlostreon

R T

. Moy

sp., and Plac opsis spa‘ 5;

Nathorstites—bearlng strata also occur in the bed of & small streamn,
Mahaffy Creek, on a low flat below Mahaffy Gllifs about 13 ‘miles west of
Schooler Creek on the north side of the valley. Grey, massive, fine, -

calcareous sandstones, llmestone etc. of the 'Gray beds‘ contaln. o

'Coenothyrig! sp., Monotis? montlni gggnella Spo, Mxophoria cf. urd Boehm,

Placunoosis sp.:and lathorstites: mcconne111 var. lenticularis Whiteaves.

They are overlain by beds of similar 1ithology, ylth.‘COenot ig!' sp.,

Spiriferina and Lineula. -Much higher in the ’Grey“bedcl and in the Mahaffy

Cliffs are grey aandstonec and,li@estones with pg%ccypocs,of the 'Mahaffy
Cliffs! fauna.

; The Nathorstitgg7£auna occurs oﬁ the east spur of Brown Hill in massive
grey, calcareous, fine sandstones and grey 1imestones of the 'Grey beds'.

Here are Mongtis? montini. Modiolus ahsisi, Pecter (Entolium) sv., Ostrea

atsina n. sp., Mﬂéphoria c¢f. urd Boehm, Myalina? sp., Pleg;cmga triagina,

Pleurovhorus cf. kissoumi, Nathorstites mecconnelli Whiteaves, and
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N. mcconnelli var. lenticularig Whiteaves. These massive, calcareous,
fine sandstones of the 'Grgy‘beds‘ are ﬁndérlain, far up Folded Hil;.Creek,
by dark shales and siiféfones with Daonella (the 'Dark siltstones' 7).’

On the so&?ﬁ side of Peace River Vglley, and on the étrike of th;

t . . s
strata of the east sour of Brown Hill, the Nathorstites-bearing beds are

present on East Glacier Spur, just west of Glacler Creek. Here in masgsive,
grey, calcareous, fine sandstones, siltstones and limestones of the 'Grey
beds! are Monotls? montini, Daonella sP., Pecten tranguillianus, Myophoria

.

cf urd Boehm, Nathorstites meconnelll Whiteaves, N. mcconnelli var.

lenticularis Walteaves, Lobites sp., Paratrachyceras gytherlandi n. sp.,

Askleploceras laurenc1, A. glaciense and 4. mehaffii n. sp. The following

are also from East Glaczer Spur and from the Nathorstites zone: QOgtrea

. n

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

Aylard Summit and Hackney Hillg

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

Aylard Creek’,' Beach collected the followineg from the 'Grey beds': Ostrea

atsing n. spe, Nathorstites weconnelli Whiteaves, N. mcconnelli var,

lenticularis Whiteaves and Paratrachyceras aylardi n. sp.?

On the east side.of the Hackney Hills, about 13 miles north of Graham

River, Beach ‘collected Spiriferina, 'Coenothyrig! so., Daonella sp.,

Myoconcha - cauriniensisg, Nathorstites mcconnelli van lenticularis Whiteaves

and Protrachycerag sp+ from the !'Grey' beds.

o

Halfway Valley'

Mount ernht, on the north side of Halfway River, about 35 to ¥0 miles ..
west of the Alaska nghway, has been referred to in an ‘earlier report
(McLearn, 19&0 A). It is & high hlll with & steep front facing the river,
and is furro%ed by four principal gullies, named for the purpose of ,this
report, from west to east, First, Second, Third, and Fourth Gulliess The
Triassic beds lie nearly horizontally in Fourth Gully, and dip steeply te
the west in the other sullies. 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 follews:



Feet
(Roughly)

'Grey Beds'

Massive, grey, calcareous, fine sandstones, limestons
1Dark siltstones!

Dark, shaly siltstone, limestone, and shale with

'Coenothyris? sp., Nathorstites mcconnelli Whiteaves,

N. mcconnelli var. lenticularis Whiteaves, Paratrachycsras .

sutherlandi n. spPe oo e 300
'Flagstones!

Massive, grey, calcareous, fine sandstone and limegtons )

with 'Coenothyrig! spe ————m e e 180

Flaggy, calcareous siltstone and fine gsandstones —-—e-e—eemen- 200
Toad formation

Dark, shaly siltstones with poor ammonoids ---~--=----------e 200

The ammonoids in what is orobably the‘Toad‘formation are poorly

preserved, but evidently are of the Middle Triassié'Bgyrichites—Gymnotoceras

fauna. The !'Coenothyris' sp. in the hisher massive beds of the 'flagstone'
unit is similar to shells in the 'Dark siltstones' and 'Grey teds'. The

Wathorstites fauﬁa occufs-in the 'Dark siltstones'. ' It was not found in

the lower part of the 'Grey beds' where it usually occurs at other localities.

o

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

and from what appeaxs to be the 'Dark siltstones' by geologists -of an oil

exploratlon comoany.

Sikanni Chief Valley

Hage Creek has its origin on Mount Hage, and flowg from the south
into Sikanni Chief River east of Mount Withroo and Just west of where the
western trail from Eglfway Valley, th.t is the Marion Lake truil, enters
Sikenni Ghief Valley. ’ | B

In the lower part of Hage Creek, where it épprpéghes thellow valley
flat bordering the river, are isolsted exposures of calca?equs, shaly
siltstones. and fine sandstones, grobably of theg 'drey beds'. The following

were collectedt 'Coenothxrls’ spsy Daonella sp., Trigonodus? Droductus

Whiteaves, ‘Nautllus' sp., Isculites schooleri Protrachyceras sp., and

Arpaditeg? sp. Although Nathorstites is not,present this collection includes

diagnostic sovecies of the Na“horstites fauna.
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The best exposures of the Nathorstites-bearing beds are in the

_uiper part of Hage Creek, above its junction with McTaggerd Creek (See
McLearn, 1936, Fig. 14)., Here the section is as Zollows:

Top e T , Feet
(Very Approx.)

'Grey beds'!
Massive, calcareous, fine sandstone, grey llmestone
‘etc. with, 50 feet above base, Monotis? montini,
Nathorstites mcconnelli Whiteaves, N. moconnelll var.
lenticularig Whiteaves -————m—mmmmmmmm 50 +

'Dark siltstones!?

Dark. calcareous siltstone and dark shale Wlth
Nathorstites ap., and ‘Arcestes! sp., about L0 feet
above base and the following near the top: Daognella
nitonae, Nathorstites mcconnelli var. lenticularig
Whiteaves, Lobites cf. paclanus?, 'Monovayliites' SE .

. Protrachyceras sikanianum, Paratrachyceras tetse n. sv.

" 8irenites meginae 7, Silenticeras sp., Asklepioceras

laurencil? - 75
Concealed —————m—mmmm o e e e oo 30
'Flagstones! .

Thin-bedded flaggy and massive siltstones —omgmmmeem——-—ro—-235

Toad formation
Dark shaly, calcareous siltstones etc., with Bexrlchltes—
Gymnotocerag fauns

The massive, calcareous sandstone, which in the section on Mount Wright
iﬁ;Halfway Valley occurs in the updler 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 earli-r report {McLearn, 1946).
The following species were collected from the ‘Grey beds! by Hage on
Mount Withrow, on the_north side of Sikanni Chief Valley west of Mount Hage:

Dagnella nitanae, Nathorstltes mcconnelli var. 1ent1cularls Whitecaves and

Protrachyceras sikanianum.

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

the follow1ng from what are aparently the 'Dark slltstones' Daonella

. glegans n. SP ey, Qawsonites? sp., and Aszlepigggggg gglgpatum n. sP.

Prophet River Basin and Kluachesi Lake

Thé Nathorstites fauna has been collected by geologists of oil companies

from several localitiés in the Prophet River drainage basin &nd near

Kluachesi Lake. At one locality Nathorstites mcconnelli Whiteaves was

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

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

sandstones, prosumably the 'Grey beds'!'. At another locality the following
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were found: 'Cgengthyris' sp., Nathorstites mcqppne;lé‘Whiteaveé and N

meconnelli var., lenticularis Whiteaves. Thn following came from a third

'1ocality: Daonella elegans n. spe«, Nathorstites mggghngiii var. lenticularis

Whiteaves, Paratrachyceras sutherlandi n..spe.-and:Asklepiocerag cf. laurenci.

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

talus from a ‘shgle' zone, presumably the 'Dark siltstones': !'Coenothyris ep.

Nathorstites mcconnelli var. lentiCulafis Whiteaves, Dawgonites? n. sp.? and

Lobites sp. ’ S , : EO

in:
[

Tetss Vallay‘

DI

It has already been recorded‘fﬁgtféﬁbhg the Alaska Highway in the

valley of Tetsa River from Mile-post 375 to 378, the highest Trlassic beds

w

are of the Middle Trias31c (Anisien) zone of the Toad formatlon and that

1’

the Liard formation is absent. HOWever, on a high. qnd abandoned hlghWay

,;‘location near and- West of Mile-post 378, and structunally on the west 11mb

of the: Cameron antlcline are the massive calcareous, grey, fine sandstones
and grey llmestones of the Liard formation, ap:arently coming in on top of

the dark siltstones and limestones of the Toad-formstion.. ?hey qpntain 8

small fauna, including 'Coenothyris' sv., Pecten sp., Ostrea atsina n. 8pe
and Pinna sp. i IR S TH e | |

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

Nathorstites appears at séveral locelities, first:recorded by M.Y. Williams

in 1944, Thus, on the top of 'Crooked! Mountain, north of Mile-post 38k,

Williams collected 'Coenothyrig! sv. and Nathorstites mcconnelli var.

lénticg;aris Whiteaves. 4 small collection was obtained .a little west of

Mile~post 386 on the highway, including 'Coenothyris' sp., Svhaeraf?.sp.

Dgonella nitanse, 'Nautiigg'~sp., Nathorstites mcconnelli Whiteaves,

N. mcconnelll ygi. lénticﬁlgrig_Whiteaves, 'Arcestes' sp., Sirenites meginae

Paratrachyceras tetsa n. sp., and Paratrachyceras ailardi N. SPoe
] .

r - _ Liérd Riveé Cow
e I (by E.D. Klndle) T
Near the mouth of Toad Rlver, on Liard River, the thin-bedded siltstones,
platy shales and thine-bedded limestones of the Toad formetion are about

800 feet thick and are immediately overlain by the basal shales of the
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Garbutt formmtlon of Jurasslc or early Cretaceous age. nght mlles to the
southwest, the Toad formation lncreases to an estlmated «l 800 feet in
thlckness, and 1s overlaln by m-ssive calcareous sandstones of the Trlas31c ’
Liard formation, estlmated to have a minlmum thlckness of 600 feet. At

Hell<Gate, beds falrly high in the Llard formatlon are exposed, they congigt

of thlck calcareous, flne sandstones and llmestones, and contaln 'Coenothyrls'

i

_sp.?.Daggglla sp.,rﬁstrea atslna McLearn Nathorstltes mcconnelll Whlteaves,

and N. mccoanelli var. lenticularis Whiteaves. At the same locallty

McConnell (1891) collected the following: Terebratula liardensis Whiteaves

and Dawsonites canadensig Whiteaves. '..

‘At thelfoWGr:end'of a canyon west of Hell Gate, McConnell reported

Terebratula liardensis Whiteaves, Trisonodus ? productus Whiteavess,

iargarita %fiéss;éa Whiteaves and Nathorstites mcconnelli Whiteaves. Four

.".""‘..' - ,-._f\:G‘- o . PO L. . .
or five miles west of this is the Rapids of thé Drowned, where McConnell
collected and Whiteaves identified §piriferina boreslis Whiteaves, Terebratula

9o~

lairdensis Whlteaves, Monotis ovalis Whiteaves (from an earlier fawna?), -

Wt

Daonella lommeli Wlssmann (='D. nitanae), Halobia gdccidentalis Whiteaves,

a t1 1 lglrdengls_Whlteaves Nathorstites mcooniielli Whiteaves and

Dawsonltes canadensis Whlteaves."

. L CORRELATION

Do,
The Problem

e It has been possible to correlate, with at least some degree'of>-

‘

accuracy, - most of the Trlassic faunas of northeastern Britlsh Columbia .

with those in. other Darts of the worid, and so determine thelr aﬂe. Thls,

unfortunately. is not true of the Nathorstltes fauna, the aae of Whlch

in the opinien of the writer, has yet to be Satisfactorlly established.

~In this nrellmlnary report nothlng more is attemoted than a brlef statement

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

Most Furopean geologists have accepted the Karnlan or early Upper :
Triagssic age originally proposed by Boehm for the Nathorstites~bearing
fauna of Bear Island. It is ‘inferred that Spath (1934) questions the

Karnian dating; It has seemed ‘to the writer that the evidence furnished

H
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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 datine. An endeavour has been made, however,
not to take too definite a gtand, ani to keep the question ope:n until
undisvuted evidence is available.

The difficulties seem to oe largely geosrachical . Late Middle and
Upper Triass?c.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, hes a bdreal'

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

latitudes (See Fizure lc).

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

fauna, is equal in aze 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. Xarnian 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 differs in age from either the Protrachyceras

archelaus or Trachyceras fauna and possibly is intermediate in age between -
them; this Interpretation wouyld involve adding a new faunal zone to the
standard Triassic,succesgion.

In this and earlier related reports.by the writer, he wishes to point
out, too, that comparison of épecies from British Columbia with those in
foreign countriesvis not with actual specimens of these foreign species,
but with illustrations or descriptions of them. The,validity'of'correlations
based on these comparisons, therefore,-deoends to & considerabls desree: on
the excellenge of these illustratiohs and the accuracy and detail of the

descriptions.

Correlation-with Burope and Asis

The latest Ladinian, or latest Midale Triassic, fauné is the Protrachyceras
archelaus fauna. It has a wids distribution on tﬁe site  of thé ancient
Tethys seaway, for example in the Wengen beis of the South Tyrol;‘in the
Roten Kalke of fGreecs, in Bithyhia, in the Dobrudscha.area of Rvmania, in

the Daonella shale and, possibly also, Daonella limestone of Spiti, India.
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and on the island of Timor. 12 earliest Karnian, or earliest Upper Triassic,
fauna is the Trachyceras fauna. It; too, has a wide distribution on the gite
of ancient Tethys, for examole iﬁ the Raibl beds and Feuefkogel of the
Selzkemmerzut (Hallstadt area) of Upper Austria, 'in the St. Cassian beds of
the South Tyrol, in the upper péft of the Roten Kaike‘of Greece, in Dobrudscha
- and probably in the upper.nart of the Daonella limeétone and part of the Grey
shale of Spiti, | |

Isculites schooleri resemoles lscalites ladinug Welter from the Ladinian

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

group of Sagenites inermig Hauwer in the Alvine faunas. However, it is not

identical with any Alpine species of th:t srouv. Protrachyceras sikanianum

shows considerable resemblance to Protrachyceras longobardicum Mojsisovics

from the late Ladinian zone of Protrachyceras archelaus in t@e Alps.

Protrachyceras gzauwae is closer to the late Ladinian spinose species

Protrachyceras'afcheiaus Lauve than %o thé early Karnian spinose svecies

Protrachyceras ggpteﬁsbinatum Mojsisovics s Paratrachyceras sutherlandi shows

some Tesemblance -to the—épecimen figured as Paratrachyceras regoledanum

Mojsisevics by Arthaber from the late Ladinian of Bithynia. Paratrachyceras

:gylardi“gbméwhat'résemblés the late Ladinian species Paratrachyvceras

richthofeni Mojsis owvics. Not beine a true §ifénités, the species Sirenites
nagingg_affordslno definite evidence of age. Dawsonites is not kmown beyond
the boreal regions of northeastern British Golumbia, and is of no value in

correlating with other reglons. Asgklevioceras affords no satisfactory

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

Asklenloceras segmentatum Mojsisovivs of early Karnlan age, and probably

also as Agklepioéeras'redlichi Kittl of late Ladinian age.

Aﬁong the peiecypods no Halobia has yet been found in the Nathorstites
fauna of northeastern British Columbia. However Déonella is represented

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

svecies Daonella lommeli Wissmenn. Daonella is common in the Middle
Triagsic and very rare in the Upper Triassic where it is mostly revlaced by

the closely related Halobia.

The abgsence of gdecies of Halobia, Trachyceras and true Sirenites

favour a late Ladinian rather then an early Karnian age.
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- Although the fossil evidence does not avpear to afford decisive
evidence for either a Ladinian or Karnian age, it does seem %o favéur the
former. The possibility, however, of an age intermediate betwsen Ladinian

P archelaus and Karnian Trachycerag 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 (1934).

Evidence of Stratigraphic Position

The evidence for the stratigrashic position of the Nathorstites fauna

with relation to other faunas cen be.exemined. It has been recorded that

the Nathorstites fauna occufs in the 'Dark siltstones' and in the lower

-part of the 'Grey beds!; that a Middle Triassic (Anisian) fauna is present
in the upper part of the Toad formation; and that the 'Flagstones! are mostly

barrgn but at one locality carry brachiovods not unlike these in the -

.. Nathorstites fauna. It follows that no great range of strata lles between

ithe Nathorstites—-bearing beds and the beds with an Anisian, esrly Middle

«: Triassic fauna; at the most the range is that recorded by the ’Flag;tones'.
On the other hand, beds of Karnian age are much higher in the sgction.
Iwo faunas overlie the Nathorstites fauna. in the upper part of thé 'érey
beds!. The age of the Mahaffy Cliffs fauna is uncert;in,'but the age of the
.higher, the poyana, fauna is almost certainly Karnian, and by ne means late
Karnlan, for the late Karnian Tropites fauna occurs in the OVUrlying Pardonet

beds .

Although the stratigrabhiclﬁosition of the Nathorgtites fauna with
‘relatlon to other ;aunas offérs no final proof of its age, it does weight

the ev1dence somewhat in favour of Ladinlan time

. Alaska,.

Martin (1926) has reported the presence of Spiriferina borealis

Whiteaves and Dawsonites canadensis Whiteaves from float on Familton Bay,

Kupreanof Island, Alaska. This occurrence, however, is not referred %o by
- Smith (1927).
From limestone, a mile above the mouth of the Natlon River, Alasksa,

- 8mith (1927) lists Nathorstites alaskanus Smith, Trachyceras (Prctrachyceras)

cf . leconteli Smith and other species. The specles of Protrachyceras indicates
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a late Karnian acge, but the assienment of Nathorstites alaskanus Smith

to the genus Nathorstites is open to yuestion.

Spitzbergen

Nathorstites-bearing strata are present in the central and eastern varts
of West Spitzbergen Island and on Barents and Tdee Islandég They are under—
lain by the Daonella beds, and overlain by the Rhaetic plant-bearine ?eds.

The Daonella beds have been deted Ladinian by Stolley (1911), :nd Spath (1921)
has tentatively placed the !'Qozy Mound®' beds with Daonella in ~he Ladiniane

Frebold (1935) lists species of Daonella, Gymmotogeras, and P:..-apopanoceras

from the Daonella beds, indicating an Anisian age. The ammoniies are said
to be mostly in the low-r part, and in a %table Frebold notes tuat perhavs the
up)ermosf vars of those beds is of Ladinian acge. The evidence of relative

stratigravhic nosition of the-Nathorstites fauna to other faun' s whose age

is known is not, therefore, satisfactory; for the age of the iumediately

underlying beds is avparently =g yet unknown and unlegss the Nathorstites

beds are of late Norian %ime, which ig improbable, a hiatus of congiderable
maznitude exists between them and the over-lyine plant-bearing beds.

Nathorstites meconnelli var. lenticularig Whiteaves is common to the

Hathorgtites faunas of Spitzbergen and northe:stern British Columoila.
Halobia is present in the Spitzbergen fauna, but absent from the faune in

northeastern British Columbia.

Bear Island
Bear Island is a small island in the Barents sea, south of Spitzbergen.
On 1ts east coast, grey sandstone and dark shale with clay—ironstone '

concretions carry the Nathorgtiteg fauna. They are underlain Ly barren

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

Nathorstites~bearing beds being the youngest exmosed on the island. Evidently.

the rel:tive stratieraphic position affords no evidence of age.
The presence in the Bear Island faun: (See Boehm, 1903) o Nathorstites

mcconnelll var. lenticularis Whiteaves and Dawsonites canazdensigs Whiteaves

suggests o correlation with the Nathorstites fauna of northeasvern British

Columbia. Halobia and Trachycoras re-orted in this fauna, how:ver, are
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absent in the athorstit.s faunu of northeastern British Columtia. The

Trachyceras, 1f valid, would decisively establish an early XKarnian age;
it may be, however, a Dawsonites. The Halobia mey weight the evidence a

1ittle in favour of an early Karnlun ame..

Yotelny Island

Wathorstites hese 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 1it, so that no comparison can be made with Alpine

and Himalayan faunas.

Conclusiong

The oreliminary study of the Nathorstites fauna has not reached a final
and decisive verdict in the case of a Ladinian versus a Karnian agerf the
fauna., The evidence from a study of the fauna in northeastern Bfitish Columbia
weights the case consideranly in favour of a late Ladinian age, whereas that
from the Bear Island fauna seems to favour, slichtly, a Karnian aq;, but is
based woon less diasnostic matérial than that from British Columbia;

The possibility of an age intermediate betwcen Ladinian Protrachyceras

archelaus and Karnian Trachiyceras time ig ngt yét eliminated.

v

NOTﬁS ON POSSILE

It is not intended in these preliminary revorts on the Trisssic of
northsastern ﬁritish 6olumbia, published in the Paper scries of the %eolozical
Sdrvey, to attempt any detailed treatment of the palaeontology, based on an
exhaﬁ;tive study‘of the literature; nor ig it intended to attemvf~any extended
generic revision, although this is doubtless remired in some armonoid
families. Iﬁ 1s vroposed, hQWever, to discuss, in a general way, the relations
and status of some genera and species groups, in order to understand the place
of the Cénadian species in the general scheme of olassification.

'Oomparison.of Oanaiién with foreign.specieg, and the brief comments on
the evolutionary history of foreien forms, &re baged on illustrotions and
descrivtions in foreilgn publications and not on the exemination of actual

fbreign gpecimens; it is possible that some illustrations, particularly those
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based on drawings, are not faithful rep&oductions. and so errors may enter
into interpretations based on them. It is also vossible that comparison of
Canadian specimens ;ith actual foreign svecimens would result in the
recognition of more forelgn and fewer new specieg in the Canadlan faunas.
It is not known what vercentrge of specles would be‘sé effected, but it is
exvected that this vercentage would be small,

In the following pages, early Ladinian refers to Protrachvceras reitzi

e

time, late Ladinian to Protrachyceras archelaus time, early XKarnian to

Trachycerag time, and late Xarnian to Tropites subbullatusg time.

Genus Néthgrs%ites Boehm
The gwecimens of this genus in northeastern British Columbia exhibit
a wide range of variation. Whiteaves' inclusion of all the specimens
available to him in the icConnell collection from Liard River in one species,

'ﬁamely Nathorstites mcconnelli, was fully justified. Inclusion in the same

svecies of all the gspecimens recently collected from nuierous localities
in’northeastern British Columbia appears to be equally Justified. Whiteaves!

geparation of some specimens as var. lenticularis is recognized; indeed

the svecimens of this variety outnumber those of the typical species.

Hathorgtites can be brilefly deseribed as follows: stout, wide, broazdly.

fastizate, fairly involute inner whorls, with, in some svecimens, short
folds on thg inner part of the sides of the whorl, n»ass gradually into a
mature stage of more compressed, smooth, completely involute, sharp—éentered
whorls; that is, in growth, £he shell passes from sphaerocone to oxycone.
The suture line 1s ceratltic and multisellate, with short, somewh;t Yclub-

shaved! saddles.

In the tyoical species, Nathorstitesg mcconnelli Whiteaveé, the inner

whorls are wide and s%out and the adv.nce to oxyconeAis only partial. In

the variety lenticularis Whiteaves the oxyconic shape is fully attained,

Some variation in the course of the growth lines 1s observed. In all
gpecimens it is convex forward on the sides of the whorl. In the holotype
ani some other svecimens it is projected forward as it approaches the

venter; in others it curves a little backward (rursiradiate) at the venter.
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Genus Nitanoceras McLearn

The shells of thls genus resemble closely those of Megaphyllites
Mojsisovics in form and suture line. The dentlculutions, however do not =

run up so far on the aides of the saddles, that 1s, the suture line is simpler.

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

Peace River gvecles Isculites schooleri from the Jathorstites fuuna and,

apvarently -also, lsculites ladinus Welter from the Ladinian of Timor differ

chiefly from the spaecies of the typical I. decrescens group in the lack of .

any Anatomites—- or Juvayites-like ornement, and, from species like I. gub—’

descrescensg, in the simpler suture line. I. schpoleri is much older than

either 1. decresgens or 1. subdecrescens, which ars of Norian age; is

. probably not very close to either of them, and, with 1. ladinus, may require
a nev generlic name,
Both Mojsisovics (1893) and Spath (193&)-haVe included Isculites, in

the strict sense, thet is in the sense of Iscul | tes decrescens Hauer, in -

the Haloritidee and near Anatomites. . I

Genus Protrachyceras'Mojsisovics

Contemporary ues of the Zenus Protraohyceras encompaSSes a w1de range
of form end ornement. No attempt is mﬂie to subdivide it 1nto nevw genera -
and it is used in & broad sense, A dbrief history of the genus from Anisian
to late Karnian is given, however, as a back&roﬁnd agﬁinst Which fo examine
the. . species from northeastern British Golumbla.

A considerable number of species from Anisian to late Ladlnlan time
fall into the,category of compressed shells with simple, unmodified tubercles.
They vary a greaf deal but are mbétly'moderately ihvolute; compressed, have
mogtly ribeg of averase stfength;.neﬁer finé, and.tﬁe rowg of laﬁerél tubercles
rarely exceed five or six. Th; tubércles do not becéme'épinaté, bﬁllate or
ciavﬁte. The suture liné is cérétitfﬁ toﬁmoderately ammonitic. These speéies
form whét may be called the'gggéi éroub; éné inclide the Anisian species

Protrachyccras lahontanum Smith, P. americanum Simith, P. dunni Smith,

P, springeri Smith, P, honfrayl Gabb fFom Nevada, the early Ladinian

¢
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P. margaritosum Mojsisovics and the late Ladinian P. anstolicum Toula,

P. pseudoarchelaus-Boeckh, P. gteinmanni Mojsisovics, and-the inner whorls
of P. gredleri Mojsisovics. Of the above, P. lahontenum Smith and P.

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

1

coarse ribs like Nevadites, from which Protrachyceras is said %o have

i

orizinated or at least to which it was closely rslated in Anisian time.

Protrachyceras ansoni Diener from the Iropites limestone of Byang, India,

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

species of Protrachyceras.

In some svecies of Anisian, Ladinian, and early Xernian time the

tubercles of the ventral rovs mareinal to the ventral sulcus, one on either

side, became modified to form clavi parallel with %hat suléuse Clavate-like

ventral tubercles first aocpeared in the Anisien soecies P. meeki, at maturity.

From illustrations it is inferred that -these ventral clavi apprared ln the

late Ladinian species Protrachyceras ladinum Mojsisovics and P. longobardicum

Mojsisovice and in the early Karnian P. aeoli Mojsisoviecs. Thay also seem %o

have avveared in the .early Karnian Protrachyceras attils sojsisovics and

:

related snecies, including P. medea Mojsisovics, P. thyrae Mojsisovics,

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

addit%onal distinctive character of an increase in mamber of ribs -and number
of rows of tubercles over and ab§ve thoée iﬁ the gggg;_group aad asove the
othef.spécies,with ventral clavi. |

The simd>le ornament of the dunni group of species also became modified
in another wgy.in a few species. Small lateral bullaé, with some reductioh

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

Protrachycerag lonzobardicum Mojsisovics and in the eerly Karnian species

Protrachyceras oedipus Mojsisovics and P. cassioveis Mojsisovice. In P,
longobardicum, as already noted, the vénfrai tubgroles were moiified to férﬁ
clavi. In the other two species the ventral tubercles remainel unmodified.
The ornament of the simply tuberculate species group of P. dunnil became
modified in yet anothef wéy. ‘The tubercies became;somaWhat praduced and
assumed & spinate form. Spinate tubercles apvoared in the late Ladinian

Protrachycerags archelgus Laube and in the early Kexnie~ Zrotrachyceras

geptemspinatum Mojsisovics. Spinose turerclzs also adoear in other grouvs

of species and will be referred to later.
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The early Karnian svecies, like Protrachyceras hadwigae Mojsisovics,
"P. rudolounl Mojsisovics, and P. subfurcatum Mojsisovics, shared a distinctive

——

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

that in the genus Diplosirenites Mojsisovics.
The shell form ef a speci‘é in the late Ladinian Dagnella shale of Spiti,

In‘ia, recalls the shell form of Anisi:n Nevadites, and is in contrist with the

more comoressed contemporary svecles. Protrachyceras gpitiense Diener has
fairly evélute, stout} vhorls, about as high as thick, with coarse ribs and

large spinate tubercles .
. ) L e '
A distinctive style of ornament apvezrs in the early Kernian snecles

I

Protrachyceras atavum Mojsisovies, P. chloenbachi Mojsisovios, and P, servile

e
& [

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

that of theLspecies group of Tr;théerég hylactor, included of course in the
genus Trachxceras. o | - |

From early Ladiniagjtg Karﬂian time, several gfougs_pf gpecies gshow fewer
rows of tubercles than, in the oreviously noted species. The reduction is

i K : _ :
frequently ‘observed at maturity in specimens that have more rows on inner

whorls. The reduction anpears in what are Drpﬁably quite indepgndept,groups
of soecies,zéome orobably representing independent offshoots from the dunni-1

like species. Early Ladinian svecles like Protrachyceras reitzi Boeckh,

P. chiesense Mojsisovics, P.. cholngkyi Frech, and. P. recubariense Mojsisovies,
have only one or two rows of tubercles. or spineg at maturity. They have

fairly coarse ribs, are fairly evolute, und have a ceratitic suture line. The

late Ladinian, evolute svecles Protrachyceras julia Mojsisovics aﬁdIQ; '
doleriticum MoJsisovics show reduction in numbsr - of rows of “tubercles. 4

reduced number of rows of tubercles at maturity is-also bbsérﬁéd'in the esrly

Karnian species Protrachyceras victorise MoJsisovics and P. thous Dititmar.

The late Xarnian species Egotradhyceras zenobli Diener also shows fewer rows

of tubercles at maturlty than on inner whorls, and has been ocomparéd with
P. thous by Diener. Other examples of reduced tubercular oxnament will be

considered in describing the genus Paratrachyceras Arthaber .

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

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

uneven ribbing, These snecles include P.? hispanicum Mojsisovics, E. ibericum

Mojsisovics,'g;i'villanov;e:Ye;neuil, P.? laricum Mojsisovies and P.Y rutoranum
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Mdjeisovies. The ° species Protrachycerag 1ndinum Mojsisdvics and P. gredleri

already mentloned. arew o large size, and at muturity lost most of thelr
CIHBIHEHG » Possibly ﬁhié:mature stﬁée wag reached in some other species; but
the adult shells hnve not been Dreserved. | | |

strlgate ornament appears in a group of species'of Protrachyceras in

Shasta county, Callfornia, and in late Karnian time, when spec;es referred to

this genus made their last appearance. This dlstinct group 1ncludee

Protrachjcefas’leccntei Hyatt and Smith, P. shastense Smith P gggisonense

Smith, P. llndgreni Smith, P, beckeri Smith and P. californicum Smlth all

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

a Decullar ornwment including a stage of rather coarse ribs, succeeded by a
v e =

stwge of moTe dellcate ornament with very flne rlbs, crossed by longitudlnal

“tidges or iinee,'beeriné 9éry'fine tubercles or very-fine bullae . They are
all fairly involute, and have doeoly cut suture lines w1th ‘deer saddles and

B long lobes. These specirs anpear to have the most elaborate suture 1ines of

those referred tOiPerqgghyceras.' The suture lines of. An151an and Lailnian

g

specles are mosily'ceratitic, rarely subammonltlc or weakly ammonitic. Very

4

few suturé'lihee of early Kefnian specles have beén prepared; they are all

ammonitic.

T
i .

. Protrachyceras sikanlanum McLearn

{Plate I, Figures 2 to 5)
Of the many styles of shell ornament in Ladinian and Karnlan time,
described abovez th?ee are‘;epresented in~the Nathorgtites fauna of north-

easterp_Brit;shkcqlumbia, two in the species Protrachyceras sikanianum and

¢

one in Protrachyceras zauwae .
It has beep observed how in late Ladinian time, clavi m rginal to, and

parallel with, the ventral sulcus appeared in specles like Protrachyceras

Dsep@oe;ehelaggﬁBgeckhqend in ﬁhe early Karnian gpecies_P. aeeli ﬁojsisovics.
Varietiee.of Eéjg}kggiagpm:without lateral bullae are in this eufegory. They
differ from 2;,pegggoepepelgus,in beinz a little more invaluie and in having
one row less of %uge;cles and .a simpler suture line. They diffor from P. aeoli
1n having fewer rowe ef4tuberclee end.in being somewhat more involute;
unfortunately the su;;re line of 2_ ac0li is not known.

Theeappearance of lateral bul;ae at maturity, together with the marginal

clavl parallel with the ventral sulcus in the late Ladinian species
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Protrachyceras longobérdicum MoJsisovics, have been described. The same

features agvear in the holotype and s;milar specimens of Protrachyceras

sikanionum. Compared with P. longobardicum, the Canadlan species hasg fewer

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

at an earlier stage of srowth.

Protrachycerag zauwae Mcleorn

(Plate I, figure 1)

Originally described as a variety of Protrachyceras sikanianum this is

no¥ recognized as a spedes.
Reference has already been made to the manner in which spinate tubercles

appeared in the late Ladinian species Protrachyceras archelaus Laube and

the early Xarnian svecies P. geptemspinatum Mojsisovice. The same ornament

apvears in the Canadian species Protrachyceras zauwae, Which is smaller than

P. archelans, and in Which the spinate tubercles appear at a lcter gtage of

growth and are probably coarser. Compared with Protrachyceras septemspinatum

" the ribg are farther apart at maturity, and the rows of tubercles are ons
less in number . P. zauwae 1s probably closer to R. archelaug than to

P. geptemgpinatum.

*

i ' i Genus ~Paratrachyceras Arthaber

When describing the genus Paratrachycerag, Arthaber gave & long list of

species to be included in it. Althoush they'all show reduction in tubsrcles,

most are too far removed from the genotype of Paratrachyceras, P, hgimanzi

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

Protrachyceras , and no doubt they will receive attention whenover the genus

Protrachyceras is revised.,

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

in Par gtrachycerag, the late Ladinian spedies Paratrachyceras richthofent

[

Mojsisovics, P. regoledanum Mojsisovice, P. mundevillas Mojsisovics, and

P. laczkol Diener, and the early Karnier .pecies P. hofmenni Boeckh, the
genotype, and P. dichotomum Muenster. The early Karnian typical specles are
much more involute than the late Ladinian specles, which are falrly evolute;
The sutﬁre line of the early Karnian specles is ammonitic and subammonitic,
that of the late Ladinlan specles is not kmown. 4ll have numerous, fine ribs

finer on the average in the carly Kernian than in the late Ledinian, failrly



2 Come
to strongly projected at their ventral ends and cnding in tuberzles or

‘ewellings+. All are compressed and hove a ventral sulcus of variable deoth.

A peculinr devarture from tyoicai Paratrachyceras is shovn by the
epecimen figured by %rthaber.(19l5) as P. ggggig@gﬁgg from the Late Ladinian
of 3ithynia. It has & very shallow sulcus and.the ritg instead of ending in
tubercles or svwellings oun the border of the veniral sulcus continue across 1%

without interruntion.

Paratrachyceras sutherlandi n. SDs

(Plate V, figure 9)
This specles is briefly described in the printed appendix. It resemdles
the spocimen from Bithynia figured by Arthabsr (1915) under the name of

Paratrachyceras resoledanum Mojsisovies; it has the same shellow ventral

sulcus and the ribbing similarly crqsses this sulcus, bubt the ribbing is

coarser and the suture line simpler.

Par atrachyc-rag aylardl n. sp.

(Plate VIII, figares 1,;2)

Two species Paratrachyceras ceurinum n. sp. and P..aylardl n. sp. differ

considerably from’BA sutherlandi, having somewhut the-appearance of an

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

quite tyvical Paratrachycerag, as they lack the dsfinite ventral tubercleg or

swellings of the ventral ends of the ribs. The ribs are attenur.ted on the
ventral shoulder, and exhibit a slight tendency to enlarge & liltle at thelr
ventral ends. Some specles of Sirenites show this &albenuation of ribs on the

ventro-lateral shoulder. These specles are closost to the more evolute late

Ladinian species of Paratrachycerss, for exempls the late Ladinian specles

Paratrachyceras richthofeni Molslsovics. The suture line is pocrly vreserved,

but is known to be simole and apperently wsakly ceratitlc. They are tentatively
included in Paratrachyceras.

Paratrachyceras aylardi n. sp. is briefly described in the printed

appendixm”"lt is falrly evoiuv*- - 1= .. 7edw The wrorld are much
igher 'than thick, have flattened sides, roundec. ....uo-’ = »a? shonlders,
ventral sulcus, no keels and well-rounded umbilical shoulder. The sides of
the whorl are ornamented with feirly coarze ribs, strongly projected and also
attenuated on the ventro-l~*e~~" shoulder; some ribg are single, some divide

close to the vbild sus, others high vp on tha «ideg. The ventrel ends of
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attenuated ribs tend to thicken slightlyna . AR

" Paratrachyceras aylardi is smaller than Paratrachyceras richthofeni

MoJsigovics, has coarser rlbs, which vTe more strongly projected; thickening

at the ends of ribs is rare and very sllght, and the ventral stteniation of

the ribs is not recorded for P. glqhﬁhofeni.

3
.

erlooe Paratrachyceras caurinum n. spe’
* (Plute VII, figure.13)

This species;.briefly described "In ‘the printed appendix, is much like

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

ribbing is-much finer. ¢ . ‘ L

'

Paratrachyceras tetsa n. sp.

i

_ (Plate IV figures 3 h Plate vIII, figu.re 3 ~) -
' This species is briefly described in the printed apoendix. The ornament

on the posterlor oart of the ultlmete whorl preserved Wlth its even ribbing

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

wed

P. dichotomum Muenster, but may be smmewhat coarser. The 1rreéniar ornament

at the anterior end of the ultimate whorl preserved is very different however,

and unusual in Paratrachyceras.

Genue Sirentles Mojsisovics
A new strle of ventral ornament in the family I_eghyn_;aﬁidee appeared

in early Karnian, that is earllest Upoer Triassic tlme, and continued on

et

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

ehort fine rlbs, each of which ends in a tubercle' this means that the
number of tubercles in the Irow marglnal to the ventral sulcus is greater than

the number of r1bs on the sides of the whorls. All tyoical species have

we11~defined ribs and many lateral rows of tubercles. «',

In the long, Upper Triassic history of this genue many new kinds of
ornament, or modifioations of ornament, appear. The relative number of
ventral tubercles increases, modificatlion of the ventral tubercles ig
achieved by a braided ventral ornament and, at.natﬁriry, iaterai builae
Aappear in some specleg. The suture iine becones‘hore conplexi' ﬁeduced

T

ornament at maturity is noted in some:species; some varieties of Sirenites
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senticosus Dittmar, as figured by Mojsisovics, and the early Karnian species

Sirentieg loczyl Mojesisovics and Sirenites clavigzo Mojsisovics are eiamples.

Sirenites meginae Mclearn

(Plate V, figures 1 to 4)
This species has, at various times, been referred to the genere

Steinmamnites Mojsisnvics, Meginoceras Mclhearn, Paratrachycerag Arthaber, and

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

which has kcels marginal to the ventral sulcus and a different sature line;
a sﬁturé line ﬁoré resembling Norian diionites. Use of the name Meginocerag
is deferred for the present, and Sirenites is‘used'in'thé hroad“sense.'

Thig specles 1ls not a Sirenites in the strict sense, but it shéwé éome'

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

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

Paratrachyceras and Sirenites. In Paratrachyceras the ribs do not divide near
‘thein,venﬁrallends, so that there is no increase in number of the ventral
tubercles .«

g

o Genus Dawsonites Boehm

It has been noted how a new style of ventral ornament appeared in the
early Karnian in the shells included in.the genus Sirenites Mojsisovics., At
the same time another new style .of ventra;,ornament avpeared; 1t was & figsion
of each tuberclepproduciqg paired tubercles in each row bordering the ventral
sulcus. 'Th;s'style pfﬂp;nament,:alone, without further oomplexity{ha¢'ahgh9rt
renge, did not §uyvive.th§ early Karniant and is a diagnosti; feature of the
genus Trachyceras Laube, the. genus indicative of the basal K@rnian faunal zqne;.
-AsAin Sirenites the sides of the whorl are ornamented with curved ribs and rows
of tubercles or spines. The sgture line is typlcelly ammonitic.

Boehm (1903) has given the name DaWwsonites %o ammonoids with the shell

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

Thig zenus hes been reliably recorded only from the Nathorstites fauna of
northeastern British Gglumbia and Bear. Island. Johnston has recorded
Prachyceras-with & comparativelysimple suture line from New Pass, Nevada, but

not so simple as thut of Daféonites .
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Dawsonites canudensls Whiteaves

«  (Plate VIII fizure 6)

Only ong of the speoimens, the one 1llustrated by Whiteaves, is preserved.
It is a~fairly zood specimen, although the surface is a 11tt1e worn. The
whorls have flattened sides, almost anzular umbilical shoulder, somewhat’
flattened venter, rounded vent%o-laterai shoulder, and a distirct ventral
sulcus. The numerous, slender ribs are nearly sfraight on the gides and
projected forward on the’ventro—lateral shoulder; a'few divide on this
shoulder into two slender ribs. 4 few indistinot tubercles are on the
umbilical shoulder. A4bout 7 or & rowe of tubercles &re on the.sides. The
ribs end in swellings on the border of éﬁe ventral sulcus on the pdsterior',
part of the ultimate whorl, but the shell may have exfoliated here somewhat .
They end in raised bullae, each bearing aoparently two tubercles, mch as
in Trachyceras, on the anterlor part of the ultimate whorly No distlnct keels

are present. The suture line ig very gimples and ceratitic.

Genus Silenticeras McLearn

Silenticeras was originally described as a eubgenus of the'ﬁorian"

{lvoine genus Danhnites.Mojsisovics, but it 1acks~fhe even ribbing of “that

genus . BSilenticerag is related to tﬁe Trachyceratidae iﬁ the broad'sénee;
representing a stock in which the ornament ef ribeing.and tubercles has been
lost, or never acquired, and in which the growth lines'have become strongly
projected. It lacks the ventral keels of Argadiﬁes Mojeisoviés; and also

the faint tubercles of Klipsteinia Mojeisovics, and hag much stronger

projection of growth lines.

Silenticeras hatae McLearn
(Plate'v figures 5 to_Sj‘

‘This species resemblee A_pgi__gg chgnggl Johnston from New Paas.

Nevada, but lacks the ventral keels.

" " Genus Askleplocerag Renz

The specles in northeastern British Columbia differ Very‘mﬁch among

themselves, but all show some rcsemblance to species of Asklepiqceras and can
be referred to this genus if it is interpreted in a broad,senée:‘ 411 have the

deep, stfbngiy projected, radial furrows, and all have a ventral sulcus, bub
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no keels. Three styles of ornament are present: (1) flat Yribs! with
tubercles: (2) vroad flat 'ribs! with striae or fine costae; and (3) fine

narrow 'ribs!. (The 'ribg! indicate the flat svaces between the radial .

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

the ;ppgrmost whorls are not preserved. 4. glacliense and A. delicatum n. sp. ’

have the first ornament only. A. mahaffil n. sp., has the second ornament
succeeded by the third. The early Karnian species A. helenae Renz from Argolis
hag the first style of ornament, succeeded by the second; thus 4. glaclenge
and A. delicatum have surface ornament similar to that of the inner whorlg
of A. helenase, and A. laurenci has surface ornamant similar to- that of the -
outer whorls of A. helenae. The early Karnian A. segmentatum ifojsisovics
apuearg,to have the second style of ornament only, the fine coatae or striae
on the flat.’ribgj showing clearly in MoJsisovics illustrations, but the
deep furrows are .more evenly‘spaced than in A. laurenci. The Ladinian

. A, redlichi Xittl from Dobrudscha also apvears to have the second ornament
only, but has more evenly spaced furrows and is more comoressed than A.
laurenci. The 1atevLadinian 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 séaoed,than in A,
laurenci.. The early Karnian A. squammatum Arthaber .from Bithyala may have .
the second ornament only, with the furrows at firgt.videly spaced and at

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

Daonella elegans n. sp. Pl. 1V, 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. Omament somewhat like that of Halobia subcomata Kittl, but cos-
tae wavy in places, lacks Halobia anterior wing and relatively longer. G. S.C.: hol.,, 9537.

Osirea atsina n. sp. Pl. VII, fig. 11. Thin, curved shell, low umbones, mostly
higher than long. Mostly approximate, fine varices of growth, occasionally more promin-
ent. Flatter shell with less prominent umbones than Ostrea pictetiana (Mortillet) Stoppani.

G. S. C.: hol,, 9538.

Pecten 2 sarsiana n. sp. Pl. VI, 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 2 dishinni McLearn.

G. S. C.: hol., 9539; par., 9540.

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

Schlotheim. G. S. C.: hol.,, 9541.

Plevromya triasina n. sp. PL 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.: hol., 9542; par., 9543.

Nitanoceras leve n. sp. PL Ill, fig. 6. Larger and smoother species than Nitan-
oceras selwyni; constrictions only at antericr end; growth lines straight or concave across
venter. Suture line like N, selwyni, of which may be cnly vanety. G. S. C.: hol., 9544.

Paratrachyceras tetsa n. sp. PL. 1V, figs. 3, 4; Pl 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. dichoto-

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

Paratrachyceras sutherlandi n. sp. Pl. V, fig. 9. Variably compressed, moder-
ately evolute, with narrow venter, shallow ventral sulcus, angular ventro-lateral shoulder,
abruptly rounded umbilical shoulder. Fine, rather flat, ventrally projected ribs crossing
venter, but reduced there. Resembles P. regoledanum Mojsisovics as illustrated by Arth-
aber, but ribbing coarser and suture line simpler with fewer indentations. G. S. C.: hol,,

9547.

Parotrachyceras cavrinum n. sp. Pl. VI, fig. 13, Fairly evolute, compressed,
rounded umbilical shoulder. Ribs partly single, partly branching, strodfly projected and at-
tenuated on ventro-lateral shoulder, slight tendency to thicken at ventral end. Ribs vent-
rally more strongly projected and more attenuated than in Paratrachyceras richthofeni

Mojsisovics. G. S. C,: hol., 9548.
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Paratrachyceras aylardi n. sp. Pl. 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
1ibs, more strongly projected and ventrally attenuated than in Paratrachyceras richthofeni

Mojsisovies. G. S. C.: hol,, 9549.

Asklepioceras delicafum n. sp. Pl 1V, 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 glaciense Mcl eam. G. S. C.:

hol., 9550.

Asklepioceras mohaffii n. sp. Pl VI, figs. | 1o 3. A small stout-whcrled moder-
ately involute species, broadly rounded ventro-lateral shoulder, very shallow ventral sulcus.
The small holotype shows stage of smooth to striate shell with distantly spaced furrows,
succeeded by stage of slender ribs, projected on ventro-lateral shoulder and extending

across the very shallow, ventral sulcus. No tubercles. Differs from Asklepioceras laurenci
McLearn in presence of mature fine-rib stage. G. S. C.: hol., 9551; par., 9552.

Ottawa, Canada,
December, 1947.
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NATHORSTITES FAUNA

‘DARK SILTSTONES’

Figure 1. Profrachyceras zauwae McLeam. Holotype, 9045.

Figures 2, 3. Protrachyceras sikanionum McLearn. Plesiotype, 1494.
Figures 4, 5. Same species. Holotype, 9044.

PLATE I
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NATHORSTITES FAUNA

‘DARK SILTSTONES’
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Figure 1. Nathorstites mcconnelli var. lenticularis Whiteaves. Plesiotype, 9520.
Figures 2, 3. Same variety. Plesiotype, 952 1.

Figures 4, 5. Nathorstites mcconnelli Whiteaves. Plesiotype, 9522.
Figure 6. Same species. Plesiotype, 9523.

Figure 7. Lobites pacianus McLearn. Plesiotype, 9524.

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

Figure 10. Same ;pecies. Holotype, 8789.

PILATE II
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NATHORSTITES FAUNA

‘DARK SILTSTONES’

Figures 1, 2, 3. Nitanoceras selwyni McLearn. Holotype, 9047.
Figures 4, 5. Same species. Plesiotype, 9526.

Figure 6. Nitanoceras leve n. sp. Holotype, 9544.

Figure 7. Isculites schooleri var. parvus McLearn. Holotype, 8793.
Figures 8, 9. Same variety. Plesiotype, 9527.

Figure 10. Isculites schooleri McLearn. Plesiotype, 9528.

Figures 11, 12. Same species. Holotype, 9046.

Figures 1‘3, 14. Sagenites gethingi McLearn. Plesiotype, 9529.
Figures 15, 16. Same species. Holotype, 8806.

PILATE IIL
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NATHORSTITES FAUNA

‘DARK SILTSTONES’

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

PLATE IV
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NATHORSTITES FAUNA

‘DARK SILTSTONES’

Figures 1, 2. Sirenites meginae McLearn. Holotype, 9042.
Figure 3. Same species. Plesiotype, 8811.

Figure 4. Same species. Plesiotype, 9531.

Figure 5. Silenticeras hatae McLearn. Plesiotype, 9532.
Figures 6, 7, 8. Same species. Holotype, 9043.

Figure 9. Paratrachyceras sutherlandi n. sp. Holotype, 9547.

PLATE V
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NATHORSTITES FAUNA

‘GREY BEDS’

Figure |. Asklepioceras mahaffii n. sp. Paratype, 9552.

Figures 2, 3. Same species. Holotype, 9551.

Figures 4, 5. Asklepioceras laurenci MicLeamn. Plesiotype, 9533.
Figure 6. Same species. Plesiotype, 9534.

Figure 7. Same species. Plesiotype, 9535.

Figures 8, 9. Same species. Holotype, 8805.

Figures 10. Asklepioceras glaciense McLearn. Holotype, 8808.
Figure 11, 12, 13. Same species. Plesiotype, 9536.

PILATE VI
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NATHORSTITES FAUNA

‘GREY BEDS’
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Figure 1. Modiolus ahsisi McLearn. Holotype, 8767. Figure 2. Monotis 2 montini McLearn.
Holotype, 8765. Figure 3. Pecten 2 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 friasina n. sp. Holotype, 9542. Figure 9. Same species.
Paratype, 9543. Figure 10. Spirifer onestae MclLearn. Holotype, 9143. Figure 11. Ostrea
atsina n. sp. Holotype, 9538. Figure 12. Pleuromyo peacensis n. sp. Holotype, 9541.
Figure 13. Paratrachyceras courinum n. sp. Holotype, 9548.

PLATE VII
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NATHORSTITES FAUNA

LIARD FORMATION

Figures 1, 2. Paratrachyceras aylardi n. sp. Holotype, 9549,

Figure 3. Paratrachyceras tefsa n. sp. Holotype, 9545,

Figure 4, 5. Nathorstites mcconnelli var. lenticularis Whiteaves. Holotype, 4721.
Figure 6. Dawsonifes canadensis Whiteaves. Holotype, 4718.

Figure 7, 8. Nathorstites mcconnelli Whiteaves. Holotype, 4716.
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