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. i ”J(I, LR
A MIDDLE TRIASSIC (Anisian) FAUNL IN
.. HALFWAY, SIKAJWI CHILF, WD TETSA VALLEYS,
NORTHEASTERH BRITISE COLUMSIA

T BInow. (Svcond mditien)

RAEA g

- “INTRODUOTION

" Durine the fi6ld sdason of 1944 tho- wrltcr mado ‘o ‘detaildd study of
the Triassic in Halfway, Sikomni“Chief,-and-Pctsa Valleys in northoastorn
British Columbia. The groater part of the season was spent in collocting
a Middle Tririgdic fannas oquivalent’inxabé”to the Anisien founas of Burove
and Asia.»thc ‘stratigraphic’ vositiod '6f this fauna with r.spoct to that
oft: thw Middl “riagsic Nbﬁhorstit '8 fauna vas also invostivated. '

DA Tt O ot

'-»ffICIOnt asasistance in the flold ves ziven by K.C. McTagvart “who
ren the telomot v surveys thet Permed the busis for the accomnanying'olans
and’ structire-sections (Sed: Flgufc 1). A4cknowlodgment is mado t6 the
geoloaists of ¢il exclora¥idn ditipanics for collections of this fiuna mede
in tho Muskwa drainaeo basin and oth~r parts of tho district. Professor P.S.
Warren of the University of Alberta loand & smoll collection. Dr. Yohn B.
‘Reeside of-the United Statol Gooleorcal Survey kindly furnighed’ plaster casts
of some tyve spocimens in th~ United States National ifusetunts. Dr- FJl. -
Johnston kindly identificd 800 cimﬁnq of Longobarditog from Nevada in the
Wagshineton colloctions.. E LSRR

" The - first Bdivion, 4n 13&0. includéd: a m1moograph=d muiﬁ roﬁort a
mlmeoqranhnd Apo&ndix I,y E.D.'Klndlx, 8" wintod” Apocnﬁix iI, on Vew Middle
Triassic Speci s from Northoas%ern Britlsh Columbia, by F.H.: icLearn, dated
February 1946, and Plates 1'¢o III and Fikure 1. - In September 1940, o |
orinted 'Stvvlement to'Apvendix II, Addltional Wew Middle mriasvic Species
from Northeastern British Columbia' by T E. Nclodn, "was® fssucd, together
with Plates IV to VII, and a cooy forwardod to all who had rxcelvod the
Fabruary 1946 edltion. Also, th2 Scptember supolement vas thereafter included
in. all cooirs of Papor U5-1 iesucd.

In this sccond odition tho stroti-ranhy and faun:wl lists aru rov1sod°
the section on palécontolody is oxtonded; the'mads and dia#rams of Figurc I
are revigsed; and Plates VIII to XII are added. Tho Apbendix II and Supplement
to Apoendix II of tho first edition are omitted; ae printod panors they have
gserved their purpose to ostablish the svecies described in them; moreover
all the information they containecd is now included in the body of th: second
edition under the headine 'Palaeontolor~y'. A néw supplcmont (in orint) is
added to this'second edition with the titlo, 'New Middle Triassic Ammonoids
from Northesstern British Columbia!; this will ostablish the new species
duscrlbod in the second cdition.

PREVIOUS WORK

‘ 1 )
C.0. Hoge (1941) discovered thié‘fauna-pn wha; is here called

Ric SR 1. Dcteg, or ndmes and dat s, within parenthgses refer to dates
. of publications :nd authors, and amve:x in the list of referinces at the
end of the revort.

Hoge Mountain in Sikanni Chief Valley, where he collected the following:
Danubitcs? sv., Paravgpanoccerag? sp., and “rigonodus? sp»- From Mount
Withrow he reported‘ftxchitos s». and Dagnolla 80+ 100 foot below beds
carrying Nathorstites.
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M.Y. Williams (19%4) discovercd this fauna in Tetsa Valley on the
Alaska Hichway, near Mile 3]81‘-Tbgre'ho collected specles of 'Gymnotocerag!,
'Parapovancceras!, Monoobxllites, Trigonodus, and Daonella.

In the samo year D.D Kindle (lfh4) found this fauna on Liard River,
His 1944 report, and also Apvendix I of this report, should be consulted
for informetion on stratigraphy, structure, and dietridution.

STRATIGRAPHY

The stratlgraphy of the .Triassic;of northoastorn British Columbla
hes b*on rocontly duscrlbcd (wcLoarn. 1946)., .. L Ty e :

Thu Middlv Triassic (Anisien) Boyrichitcs-Gyr gtgcoras founa, ocours ..
in the upper ‘vart of the Toad formation, the Lowor Triassic Wasatchites .
feuna being in the lower part. The Toad is overlain by the 'Flagstones!
in the Halfway and Sikanni Chi~f Valleys, by the Liord formation in the
westorn varts of Totsa and Liord Valloys, end by dark shalos of Jurassic

or carly Cretacoous azc in the castern part of Liurd Valley; in the

castern part of Totsa Valley, & smoll thickness of bade &t the ton of the
Triassic moy be & last romnant of tho Liard formation, renresenting bagal

.. Liard beds.

The Toad formation consists principally of dark. calcaroous 511tstones

and dark limostones. L L

.F

| H&ifWax'Valfey: L -

. The" Middle Triassic fauna. hereafter roferred to a8: tho. Beyrichites-
Gymnotoceras fauna, appoars. %o bo present, although very poorly prosorved,

5in Halfway. Ve lloy. The succession, in natural ordor of beds, cxvosed on -
Mount’ Wright on the north ‘side of -the valloy ‘about 35. to 40 miles west of

tho Albskn Highway, (seo Figuru IB) and in & doep gully on the axis of a-
flat-topped anticllne, is as follows. T

¢

N . L. Approximato
U T . thickness
. ST ‘ Feot
'Grey beds!
Massive, fine, calcaraous sandstone, llmestone ————— 300 1+
'Dark s11tstones' '
Dark, shaly 911ts*ono, limos*one and.. shale W1th
Wathorstites --------- e e L R T T 300
'Flaggtones‘ L o
MﬂSSiVG, ruy, calcaroous, flne sandstone and
limestone =esewm-= --———751—-e 180
Flagey, calcaroous Slltstoﬁu and fine sandstono m—emem 200
Toad formation o
Dark, shaly, calcarcous siltstone with 30xrich1tcs
or Zymnotoceras 7 —e e 200

The litholosical succession is mueh.like thot on Hase and McTegsart
Creeks, drainin~ tho western sloves of Hage Mountain in Sikanni Chicf Valley,
which will be described lator. The poor specimens .of Jdeyrichites or. -
Gynnotoceras in the dark, shaly, calcarecous siltstones occur in the same kind
of strata and aooarently at the s=ame stratioraphic level as the Beyrichites-
Gymnotoceras fauna in Sikannl ‘Chief Valley, and probably represent this fauna.

Sikanni Chiof Valloy

Farthor north;: thc Mlddle Tria551c beds . aro.wcll exooscd on the south
side of Sikanni Thikf Valley and on Hage and Mcmhggart Cro

T
-1
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The section exposed oﬁvﬁaéc and McTag-art Creeks:-(Sce Figure IA), in,-

castwardly dioping bads, is-from the too to bottom as. follows: . -
Apvroximate
thickness
Foot
1Groy beds! : :
Thick-bedded, zroy, massive, finc, calcarcous - .

+ sandstone and some limestono
Grey, thlck—bedded massive, fine, calcarcous

sandstone with Nathorstitcs at top ——-————=mmm—meeme 56’
Concealcd -——m—mmmmm e e e e 20
‘ADark siltstones! . : : ‘ : '

Dark; friable, shaly. slltstono Wlth Nathorstitog ——-=i . 0.
_ Dark, calcarcous. 311tqtonc with Nathorstites ?.-,----ey ( 5 .
"COanaled e "—'__:'.".:‘-"'-7“"""""T-f'_‘""“:"—--:;';-*“"f"':: . 30 B
'Flagstones! ' A o . _ ’ N
Thin-bedded, flagsy and massive s11ts+one ———————————— 2735

Toad formation .
Dark, some*hat shaly, calCareoﬁé'siltstone, with
soma harder, more massive laycrs of calcarcous

: siltstono W1th Beyrlchitcs—zymnotoceras fauna——-—+—r 150 +

v Tha durk, shaly. cﬁlcaroous siltstones of the Toad formation ara: axposed
on Hage dnd MeTasgart Creeks. The b:sal part ‘outcroppirg on McTagzart Oreek -
was not mogsurcd. The lowest bods dré expos-d far. up the éreek; and-higher --
and higher beds opooar downstrcam. towards the Junction of thig creck with-
Hage Creck. The' VLTlYlng 150 f.et of mecasurcd bods are expvosed ¢n Hage

fack from Locwllty I dastrean to a lit*le beyond.Loculity II.. These,dark,.

shaly qlitstonns on Hazé and McTouggzart Crocks carry the Beyrichites- -
gymnotocoras fauna. mho lowdst beds, far up McTaggart Creck, carry poor <.
specimens of what aﬁpunr to bo Gymnotoceras. - Somewhat higher. beds a-little .-
farther downstr(am cwrrj Ptvch1tus wrighti, Ptychitcg sp., and Trigonodus sp.
Hizhér bedS, farthdr downstronom where thu crOLk runs -along the strike of -
ledges of th ‘dork, cdlénfeous ‘siltstone, yiclded Parapopanoccras normale .
Pgwggtqam ‘Pu medium; P. selwydi, Longobarditcs canadensis, Beyrichites:-aff.-

oniis Smit1 Hollanditcs ? Humi, and .Gymnotoceras.? sp. Still hicghor beds- -
‘at Loc lity I (Sae Pioare IA), below the junction of Hame and-McTagsart 0
Crcvks 1n a’ lcdgc on the'wost bank of the stroam, -yielded small specimens of
gymnotocoras? and maturs: speciméng of Daonella cf . mougsoni Merian. Vet
hizher bods: &t LOC”lltJ II on Hage Creck, above the confluonce of the two
crecks, yielded: Longobardltus spe, Gymnotocs rqs? SP -+, and Daonella 8D

The ovorlylnn 'Flw~stones', consisting of 80 feot of dark, rather

massive, calcarcous siltstone and tho 155 fect of flagzstones, are exposed on
‘Hage ‘Croek uostream from near Loeality II alnost to Locality. III.. These beds
are darron of f03511s or contaln onl; rare, Obscurc, 1ndctcrm1na+e remains.

o mhe R feﬂt of dnrk:, fairly thick-bedded, calcareous 511tstone is+exposed
' ‘near Locallty III on Hage Croék, and extonds along the creek-and along the.

north bank for-a lonz distance up ‘the valley, possibly beyend Locclity VI. | -

At Locality III talus, apoarently from-the highest ledge of this zone,

carried poorly oreserved gpecimens of Nathorstites?. The 30 feet of dark,

friable, shaly siltstono is exposed on- “and. along the north side of Hage

Valley. 'Near-the_ ton of this. litholozical zone, ‘at Locality VI (See

Figure i), specimons of the Nathorstitos' faun. were collected., 411 thesb

beds are included in the 'Dark siltstones!. ¥

'

Ledfos and cliffs of the 50 fect of grey, massive, calcareous, fine
sondstonc of the 'Groy beds! appo..r on' the higher slopes on the morth side
of Hage Valley. At Locality V, the highest beds of this zone carry:
Nathorstites sp. and othor species of th° Nathorstites fauna.

It is thus cstabllshed ‘that. the Vathorstltes fauna ovcrlles the
Beyrichite s—:ymnotocvras faunq of northeastern British Columbia. It is not

i .~
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established, however, th t.the one Fauna 1mmedlately ovprlles the -other,
for more thzn 265 feet of burren strata intervene .

T

Muskwa R1ver Basin

From south of Tetsa. Valley, in- other trlbutary valleys of the Muskwa,
River basin (See Fizure ID), several collections.of the Bexrlchltes—
Gymnotoceras fauna have been obtained by =zeologists of oil comranies, and
this fauna is evidently oreqsrvei oVEr & w1de area in the northeast corner
of British Columbia.

Amoneg the gpecies collscted arc: ParaponanOCoras normale ‘P medium,
Gymnites hagi, 'Hunearites! daWSOlI, 13'y ovinus, YHY. mackengnI
Longobardites ce:nadensis, Beyrichites delceni, ;ymnotoceras oseachi ,

3. liardense, Frechites kindli, Orthoceras sp., 'Jautilus! SP Sohaera cfe
Whltneyl ile=, Trigonodus svo., and 'Rhynchonblla' SPe

Te+tga.Valley.

The section of the Triasgic exposed in Tetsa River Valley (See Figure ID)
along the Alaska Highway between Miles 375 and 378 shows several anticlines
.and synclines (See Fizure IB). Triassic beds are exposed on the anticlines,
.and dark, friable shales of Jurassic or Gretaceous .age-occur along the
syncllnes. It 1s thought that the formatlon names, Toad and Llard described
by Kindle for the Liard River section (§ee Kindle, 1944, and Appendlx I of
this rebort) can be, used in Tetsa Valley. The Toad formation is exposed on
"Cameron, Smlth and Shaw hllls on the axes or inner. flanxs of the anticlines.
It consists of dark grey, .thin-bedded d, calcarcous Sh&lus, shaly siltstones,
siltstones, and thin, lentlcular b~ds of limestone. Adout 500 fent of beds
wer~ measured on the east side of Shaw Hill, along the highway. Probably only
the upper part of the formation is ctposcd in this part of Tetsa Valley, and
the lower part of the Toad, together with:the underlying Grayling formation,
Cis concealed below river level along the highway between Miles 375 and 378.

A vart of the Llard formation outcroovs on tho wost limb of the Williams Valley
anticline ‘on Williams Hill, on a high and abandonod road above and north of
the hlphway, west of Mile 378. I% consists of mas31vc, thldk-bedded, slightly
calcareous, fine- to medium—gralned sondston.s and gray. llmestone. I% thins
rapidly to tho ecast. It is possibdle thit some fine sandstone at the too of
the Triassic soction on Shaw and Smith Hills and on the east flank of

Cemeron Hill should be referred to the Liard formation. The Triassic in
Tetsa Valley is overlain by dark friable shales with clay-ironstone
concretions of Jurassic or Cretaceous age.

The Bgyrlchltes—uynnotoceras fauna occurs in the Toad formatlon, that is,
in the dark, shaly siltstones and thin limestones. These beds on the axis
of the Shaw anticline, at Locality VI on the Alaska Highway (See Fisgure IB),
carry the followine speciest Parapopanoceras normale, P. obesum, P. medium,
Longobardites canadensis, L. intornatus, L. i) larvalis, vanotocvras columbianum,
G. varium, G. moderafum,. . helle, and Trisonodus Sp . Ip the vicinity of. -
Locality VI “the. follovwing were collected from talus and from blocks of rock
dislodged durine construction of the road: Paravopanoceras tetsa, P. normale,
P. medium, Ussurites arthaberi var, cameroni, Gymnites hagi, Anagymnltes vie~
alaska, Lonrobardltps canedensls, L. intornatus, Beyrichites deleeni, .
Hollandltﬁs? mcconnelli, 1Ceratites ! hayesi var. anzulstus, 'C.! hayesi var.
pinquis, QOrthoceras sp., Trigonodus sp., and Svhaera cf. whitneyi Meek.

Where the- hlghway passes around the south slope of Smith Hill at
Locality V (See Fisure IB), and near the crest of the antxcllne, numerous
blocks of rock,. oartly local talus and partly fragments from road construction,
carry the follovwing: Parapopanoccras tetsa, P. nqrmalce, P. obesum,
Longobardites canadensis, L. intornatus, !Ceratites' hayesi, Beyrichites
deleeni, B. aff. tenuis Smitlr, and Qrthoceras so« The strata at Locality V
are fine =rained as at Locality VI, are at about the same horizon in the
Toad formation, znd are similarly on the axis of an anticline.
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The B_yrlchltes Gymnotoceras fauna is also found at several localities
on -Cameron’#i 1 in ths dark, calcars us, shaly siltstones and rare thin lime-
stones of the Toad formation. Paraoooanoceras tetsa was collechted in »lace

.2t Locality IV (See Fizure IB) on.the river bank . . Taius at the ‘same locality

. ‘and blocks of rock dumped from above iurlnm hiehway construction yielded:

Parapopanoceras ngrmale, P. medium, P. praemgturum, Lonfobardit-s can..densis,

Beyrichites cf. osmontl Smlth tCeratites hayesi, Sphaera cf. Whitnoyi Meck,

and Trigonodus so. 4t about the same horizon, at Locality III (See Figure IB),
Parapopanoceras medium, P. elwyni, and Longobardites intornatus were collected
at a smnll culvert.on 'the north qlde of the highmay. Talus nsarly in place

at this locaslity yieldéd Parapopancgceras normale, P. medium, P. praematurum,

P. selwyni, and Trigonodus so: At a hisher level on the same hill at Locality
II (See Figire IB), in-ledges at about the same(horlzon as the beds at
Localities III and IV, the following were collceted in place: Parapovanoceras

~ normale, P. obegum, E~ vracmaturum, Ussurites muskwa, Longobardites canadensis,

Gymnotoceras ino n.sp., '“ormtltes’ hayesi, Acrochordiceras (Paracrochordiceras)
pamerlcanum, QOrthocéras sp., Sphacra cf. Whltneyi Moek, and’ Triconodus sp.
.Talus on the same slos and in the vicinity of the ledges of Locality II

(Sec Fisure IB) carried: Parapopanoceras normale, P.o medium, P. selwyni,

P. pracmaturum, Lonzobarditos canadensig, L. 1ntornatus, Tropigustrites
(Celtites?) sp., 'Cerafites! hayesi, 'C.' hayesi var.. angulatus , : '

- Acrochordicersg (Pnracrochordlc\ras) sp., Beyrichites deleeni, Hollandltes?
. Spivaki, Fymnotoceras helle, G. wrighti, Sphacrs cf . whitneyi Meek,

u;Trironodus sv., and 'Rhynchonolla' 8p .

"

Beds on thé axis of the Williams Ve lloy antlcling, a structure recognlzed
by Williszms (lghh), arc mostly concealed. It is true. that some harren shaly
siltstones arc exposed at Locality I (Sc~ Fisurc .IB), but the exposure is
small and theubuds moy have slumped from their ordeingl position. 'Just cast
of Locality I However, tulus blocks arc aumeroug on. either side of the high-
vay. \« These blgcks ‘may have come frum the hisher slones ‘of Cam¢ron Hill, or
they may have been thrown u» during road .constriction’ They supilird the
following svecles: Paravovanoc-rag normalc, P, medium, P. selwyni, Ussurites

e

artheberi var. caumeroni, Longobsrdites canadensis, L. intdrnatug, 'Ceratites!

hayegi, !C.! haycgl var. engulatus, 'C.! hayesi v'r. pinguig, Beyrichites cf.
- f

alciformig Smith, Sphaéra cf. whitnoyi Moek, Trigonodus sp., and
'Rhynchonella! sp. It is probable th t th> beds on the axis of the Willioms
Creek anticlinvjp but concecaled thorc, arc lower down in the Toad formation
than those exndgnd on the axis of tho anticlines on Smith and Shaw Hills.

A talus block in a drainage ditch- west of Mile 370 .and piobably dumped

L

durineg hishway cornstruction, contained. Paraceratltes? sps ‘o

-l

CORRELATION

In the Furooean and Asiatic chronplogy the Middle Tr1ass1c is divided
into two staves, ‘th& low-r, Anisian, and: the upoer, Ladimian. The Anisian
has recently been divided by Spath (lj}”) into two stages or substages,
the Beyrlchitan (Nlcomeditan»?) and Paraceratltan (Se&.Figure IC). -

,\ .
- -‘é.’ .@:,'

. Canada

Excevt. in’ northeastern Brltlsh Columbia very little is known of the
Middle Triassic’ in Canada. A small fauna, possibly coeval with the
Beyrlchites—Gymnotoceras of northeastern British Columbla, has recently
been reported by Warren (19u5) from the uoper or Whitehorse memher of the
Spray River formation in the central Can.dian Rockics. It contains spacies
of Lingula, Daonella, Hoernesia, Trigonodus?, Fyvmnotocuras, etc. It is
doubtful if any part of the Nicola gr wup of southern British Columbia is of
Middle Triassic age, and therc is no definite evidence ef the presence of
¥iddle Triassic rocks on %raham Island. Furth-r, no Middle Triassic fossils -
have yet been collected in,the Triassic Lewes =réaps in the Yukon (Lees, 1934),

I3
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United - States

!

The Middle .Triassic fauna in.the lower- part of the Star Peak formation
in the West Humboldt Ranse of Nevada has been listed from various localities
by Smith (1914). The collection from Forest Hill in the Am rican Canyon is
the one that most resembles the Banadian Beyrichites-Gymnotoceras fauna. It
contalns many soecigs absent in the-Canadian fauna, in particular species of
Paraceratites, Nevadites, Anolcites, and-Protrachyceras. The rescmolances
are 1in other genera. Thus the specimens of the Canadian snecies Lonzobardites
canadensis with almost smooth inner whoris, resemble Longoberdites nevadanus
Hyatt and Smith and may prove 4o -be -of that species, a.specimen from Nevada
of ‘Lonzobardites has inner whorls much 11kv-thqse ui the Canddian svecies
‘L. intornatus; the Canodien soecimen .of Beyrichites.ef- ‘falciformis rescmbles

‘Bexrlchltes falgiformis Smith; Q;z;lchitcs affe tenuis closely ‘resembles

" Beyrichites tenuis Smith; Sohaera cf .*whitneyi r@palis Sphaera whitneyi Gabb;

and Daonclla cf . moussoni ressmbles Dagnella moussond Merian. As the fauna
from Neveda is of Paracoratitan 0ee - it makes possible a tentative Peraccratitan
dating for the Canmiian fauna. :

In the Hawthornc.and Tonovah quadrangles; Nevada, the Excclsior and
GrantSV1lle formations have-been assigned to- the Mlddlc Triassic (.uller and
Fereuson, 1939). The known fauna.of th. Excelsior formation includes only
‘brechiovods and oslecyoods th::t form no source: of ‘comparison with the
‘Canadian fauna,.which is largely mude up of ammonodds, Muller and Ferguson
pronose a- tentatlv datrnv of early Middlc Trigssic for this formation, and
possibly a little’ enrlier purt of thb(Mldle Eriassic than thc Canadian
Beyrlchltegfuymnotoceras fauna. The -fonng - of thw Grantgville, consisting
.of a few ammonoids and pclacybods and a.-drachiepod, affords no means of
comnarison except thet both arc of Middle Tr1a531c time s

Faunas of Middle ‘Triassic &ge ke rare in Callfornxw. The fauna of
. the Paranowsnoceras bedq in Inyo county is small, ond has no svecics in
comnon with the Canadian. Bevrlchltos*eymnotOQbr »g fauna. It is vrobably
somewhet earlier .in.aze. The fauna of the Pif shale in Shaste dsunty,
with Tevadites, is. &lso 2 smell fauna, and may be of similer age, but has

L

e nothing: actually in common with the Oanadian fauna . . .

Alaska

Foséiliferous beds of Midile Triassic age are rare in Alaska. However,
the slates of Brooks Motntain, Seward Peninsula, bear Daonella cf. lomuell
Wigssmann and Gymnotoceras sp. (Martin, 1926, p. 117). “The Canadian fauna
is orobably of 31milar dste, but no corparison can be made with so few svecies.

Arctic Regions

Parapopanoceras’ tetsa and related spscles resemble P, malmgreni (Lindstrom)
and P. verneuili (Mojsisovics) in the Daonella beds of Spitzbergen. Svecies
like Gymnotoceras columbianum, 3. rrighti, and G. helle recall Spitzbergen
%. nathorsti (iiojsisovics) and ~cminatum (Mojsisovics). The resemblance
of a variety of G. liardense to lagueatqg (Lindstrom) from Spitzbergen
should also be noted.

G.
G. lag

- Kiparisova (1937) hos rocently described a Middle Triassic fauna from
the mouth of Qlenek River and other localities in northern Siberia. This
fauns contains some sveci s, svch as Hungarites grumulus Kiparisova, which
resample the inner whorls of -Longovardites intornatus in the Canucdian
Beyrichitrs~Gymnotoceras fauns.

Dalmatia

Gymites hasi in the Cansdian fauna res-moles Gymnites subdclausus var.
as figured by Salowek (1911) in ¢ fauna from Od Drenini, near Spizza in
southern Dalmatia. This Dalmatiesn fauns is said to contain Paraceratites
frinodosus, and so is of Anisizn snd Paruzceratitan ace.

-
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Anagymnites: lamare'ei’ Opovel odcursd' ¥n the Muschelkalk of ‘the Himalayan
Mountains,”and id¢ oresum=bly of Pnracerntitan age. It resembles A. cf.

lamarcki found in the Can'dian Beyrichites-Gymno* oceras fauna.

COM. ZENTS

The Anisian fauna of the Mldile Tr1a331c is well developed in north-
eastern British Columbia. Bxceot for th- Middle Triussic faunas of the
West Humboldt range in Nevada it ie probably.now the larrest known fauna
of this age in North Am rica, at. leastlln the United Stetes, Canada and
M.lu.s.nu .

; Qutst:inding fewturesfof thé Beyrichites-Gymnotocer:is fauna in north-
eastern British Columbie zre: the congiderasle expansion in size and form

of the genus Pr.raponanocer s; t.¢ priscnce in abundance of a species of
Beyrichites with the unusw.l feuture of bullate tubercles on the. inner whorls,
.« the extensive rediation in thoe soiocics groun of Gymnotocer:ss columbianum,

.“~w1th roundod voeriobly. infl .ted ~horls.with convnrg,nt sid.s, strong

umblllcal Mllag er ftuberel.s, and no kool and smooth or ncarly smooth -
oxycones in tho Huneurifidao mith c¢n rinutb-COSt tg innor Whorls. Apbarbntly
missing arc. tho.tyolesl:c’ridrte and non-tiberculate soocios of Gymnotoccras
and the geners. Protrochyceras, Anolcites, Nevadites, true hungarltcs,
Eutomocoras, and Holilucitcs, all conspicuqus in beds of similar age 'in
Nevada. The genora Judicuritos -und-dalitonites, so promincnt in many ploces
in beds of Middlc Trinssic age, arc advscnt. Zven the widoly distributed
genus Paracoratites is only rocorded by one, poor, somewhat doubtful
spoccimen; it hrs not yot bden roported from: Spifzborgon.

™his fuuna resembles in some degree feaifnas of similar age in both .
Tevada ani Svitzbersen. It resembles the Nevada Tauna nar+1culdrlv in soec1es
of Tonmobardites and Beyrichites, but not 31 delpeni' and the Snitzber*en
fauna i~ similar sveclés of Psrapbaanoceras and in th@ veculiar. groun of
rather inflated, r)unded n¢n carlnate, ‘biillate, or tubezculate eroud of

Do g
“xmnotoceras. L © T L

Ao ow Ry g

o

e . E.

The Canadian fauna is correldted with the Paraceratltes trlnodosus,

Uopoer Anlqian or Paracerltltan faunas of the world. K

b

.. .No reCUrd of an. garlier An1s1an fauna, of Beyrlchitan (Nicomadltan?)
age has yet been foundiin northeastern Brlflsh Columbla.’-. . o
The beds contalnlna the Beyrichlteq-qymnotoceras fauna in northeasterm
British Columbla definitely underlie those cOn*alnlnr the Nafhorotltes fcunw
and ezre senarated ‘from: them by barren beds. -

{

PALAEONTOLUGY
T™is paner records.a preliminary study of the Beyrichiteg-Gymmotoceras

fauna of northeastern British Columbiz. It is hoed thut it will be vossible
later to treat the subject mor. thoroushly. ¥o attemot is made to erect new
genera, although some new genera among the ammonoids.do seem necessary.
Family and zeneric rewvision of Triassic .aamonoids' in general is beine under—
taken by Spath in his 'The Ammonoidea of the r'r:n.a.s' the first part of which
has already been issued (Spath, 1934). T
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The followine abbrev1ations are used in -the folIOW1ng vages and in the

orinted Supwnlementy R

) Plvn " : .l' i

for plate . -
fie. for fisure
EL for external-lobe
Ll for first lateral love
L2 for s=cond -lateral lobe
I3 for external saddle -
Sl . for first lateral saddle. :
s2 for second lateral saddle
.. 8UuX. for auxiliary lobe -or -saddle-
meas . for measurements
38 .c. for Zeolozicyl Survey collectioas
hol. for-holotype - .
par. for )aratyne o

sieasurements of ammonoids are ziven in the establlshea order; dlameter
in. millimetres; heisht of whorl as purcentaga ot dldmeter' thlckness of “whorl
as percentage of diameter; and width of umbilicus as percentapo of diamecter.
Unless: othervise stated, measurements of ammonoids are of thb holotype
specimen, and are taken at the anterior end, th t is at what is mostly the

maximum’ dlampfer.

The class1f1cation of ﬂ'riasslc ammonolds prooosed by Gpath (193N) is

ciosely followed .,

'COﬂparlson of Canadien with forei-n ép@cies is.vased on illustrations
and descriotions, in- foreign publications and mno% on the dircet comvarison

of Canadian with foreien specimens.

It is possible that some illustrations,

varticularly those that are reoroduced from drawings, are not always
faithful renrdductions, and so errors may cnter into intorpretations based

on them.

"It is also possible that comvarison of Canadian swecimens with

actual foreign specimens would result in the recogrnition of .more foreign

and fewer new svecies in the Canadian faunas.

It is not known what percentage

of svecies would be so cffected, but it is cxnected that’ this vercentage

would"be.small.

Bare cxamples will be found where a name is recorded as a snecies in

the text, and as =2 variety on the plate.

Thig mecang that it was described

as a variety in the first edition and.raised to-gpecies rank in the second.

The text has be~n:revised, but not the plates.

It should be noted that

via-alaska, for examole, is now raised to species rank as Anagymnites via-
alaska and that praemsturum is similerly raised in rank as Parapolanoceras

nraematurum.

‘Lonzobardites mctasgarti ic now listed as

'Bungarites!

mctagrarti.

Miany svecimens are incomplete, with only a part of the living chamber

remainineg or only the septate part.

svecimens as the ultimate whorl is hardly correct.

To speak of the last whorl of these
In tho text the term

'ultimate whorl, as preserved! is used for the last or outermost whorl of

- incomplete specimens .

Family, Megaphyllitidae Mojsisovics .

Fenus, Parsoovanocerasg Haug

4 fairly large collection of specimens of this genus is available for

study.

The variation is extended, but no+ too involved %o permit arrange~

ment of the specimens into definite varieties or closely related species.

The specimens vary in size,

deorec of compression, stage of erovth at

which umbilical exvwansion bevlns, rate of expansion of umbilicus, deeree of

angulation of venter on ultimate whorl,

ths pr sence of an umbilical shoulder
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on the ultimate vhorl, and to some cxt:-nt in suture line. Smull soecies are
the rosult partly. of dwarfineg, that ig to reduction in thickness and height
of whorl, .and partly to an. carly avscarance in the ontogeny of umbilical
cxoanqlon and other mature characters.
: TS STRNLIR . ’

In complete. 30uc1m ns, th“ Vo nter widens and.- flattpns at the very
anterior end of the ultimato Whorl\ Tho surface of the shell is almost
smooth, marked at th~» most- by fine striae.

+

The inner whorls afv.inVEluto, rounded.and.of,var&ihg stoutness.

The suture line is cerutitic,“multisellate, with rather slender, lobate
principal saddles ind small, low, auxiliary saddles. Details of the suture
line arc described-uander. Parypojanoceras normals, P. medium, ond P. gelwyni.
As compared with other local species, the suture line of P. gelwyni seems
to be the moqt dlstinctive. .

mhe gpecies of Paraoooanoceras in the Tbad formation have their closest
affinities with svecies of this genus in the Middle Triassic of ‘Syitzbersen.
Two of these Spltzbergen species have costate ornament, which is lacking in
the Canadian species. A third, however, Parapovanoceras malmgreni (Lindstrom),
has almost smooth whorls and is,domewhat similar.to our svecies; unfortunately
only -the inner whorls are vreserved, so that the details of umbilical
enlargement on the ultimate whorl are unknown. Comvlete spécimens of the
. Svoitzbergen svecles Paravogs.noceras verneuili (Monisovics), however, are
) illustrated and described oy Mojsisovics, and if faithfully roproduced,
admit-of comparison with the svecies from the Canadian Toad formation.

The soecles Parapoanoceras normale, P. obesui, E. ﬁodium, and P, vrae-
maturum are all very glose tq P. tetsa; largcr colloctl .ns may reveal 1 all
rradations in form betwe n them and pr prove thut they wre all merely varieties
of the onc soecies, P. totsa, -P..sclwyni, hovever, apoearq to be more
distinct ond more sot ¢ apart from m the other specles’

gg;apoianocergs tefsa lcLearn
Plate II, figure o; Plate IX,.figupe_l

1946. Parapopanoceras tetsa McLearn: %Geol . Surv., Canada,
Paper 46-1, p.8 (mimeosravh); same, Apoendix II, ». 1
(in print), Pl. 11, fiv b.A

Thig is a large,_comoressed sve cins, with rapid umbilical expansion

" -occurrine at the beginnine of the. ultimate whorl; almost angular venter on
the ult1ma+e whorl; excent at the’anterior end whg¢re the venter is broadly
'ro1nded ‘no well-defined umbilical shoulder on ths ultlmate Whorl and
somewha uneven, sllghtly flexuous surface striae.’

) mhe inner: whorls are fairly stout, are involute, and have a rounded
venter.

This svecies differs from Para jopanoceras verneuili (Mojsisovics) in
the more an~ular venter and zreater lensth of whorl involved in the umbilical
" enlargement; th-t is, in a slower.rate of umoilicnl‘expans;on..

Measurements of the holotJUe 60; 35; 23.5; 28 5.
Tetsg a geogrﬂnhic name.

Tyoe, Geolozical Survey collections; holotyve, Cat. No. 6HlO.
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T e .ﬁ_:

. “: 7 Pargpop’noceras normale nisp. - .. ..
: Plate VIII figures 7 8 lete IX f*gures 5 o 'f""

This species 1s very closc t6 Parapooanocsrus totsa of ‘which it may
be only o vwrl ty. It is morsa abund“nt than P totsa-
“his 1argv so*ciss is "compregsed lik? P, tetsa, +*hough somewhut less
than the known soecimens of thu* speciss. - Farrowing and ansulatidbon of the
venter on the ultimate whorl is pronouncod in the more compressed soccimens,
less so in ‘the thitker soecimens . Many soecimens arc complote, with
brozdoning of th ventsr at tho antorior o¢nd of the wltim.to whorl. No

£, .

i Well-dofin~d umbllical ghoulder is worescnt on th: ultimate whorl -Thicker

k]

Ahlgan -cimong show some rradntion tqwards Parapoaanocoras obosum. )

" The. specios dlffers from P, tets ‘in thé even slower rato of oxpans1on
of the umbilicus; that is, the Tumbilical exvansion involves more’ than one
whorl.

R 281

LT “Mhe ceratltlc multisellate Sutﬂfu llne has o high ventrsl saddlo in

EL hich, rather slender, lobate ES and S1, with rounded tops ‘and indentations
" runnine at least halfway up the s1d0s, smhl1ur, but high and falrly slender
~“Tobate S2, with indentations hieh on sides; small, numerous, low, round rd
auxiliary saddlcs, the sixth veing on- thv slooo into the umbillcus. o
'+, EL has wide, 1ndented lobules; Ll is w1&e, lon@,}:nd deeply indented ;
L2 is smaller, but deeply indented; /the. ghort,* fi?s; auxillary lobe is decenly
indented at b&se, and the rumbining lobas are shor+ and small, at loas* two
having two or three 1ndantations. N

P AL a -
53 :

Voo FREt iy L

s imher comprcssvd suedimins re svmble Parapgpanocnrés verneuili (ojsisovics),
‘s flvurbd by M0391sovica,*but the venter is’mord angular and the umbilical

expengion’is at & much sloWer redd . i b wE e

- measurements of the paratyoe are: oO+, -3 - 5= 58.5; 41.0; 26.3; 21.0.

Types. feologicil Survey. collections-:- holotyge, Cat. No. 957h;
paratvpe, Cat. No." 9575.

- Paraoovanoceras obéspb
Plate VIII, figures 5,6

A few specimens resemble Parapovenoceras normale,but have thicker and
more inflated whorls. - They are large, but not all are as large as the
hototyoe. The rate of expansion of the umbilicus is slow, involving about
one and one-half whorls, as ian P, normsle, much slower than in P. tetsa and
very much slower then in P. zgrneugll. The ultimate whorl has a very
narrowly rounded venter, as . in P. tetsa «nd the more comoressed soecimens
of P. normslé. The ventér v'1d,ens at the anterior end 6f the ultlmate ,
whorl in comnle*e soecimens. The umbilical shoulder disapvears or'is 411~

defined on the ultimate whorl.

Measurements Just behlnd the anterior end of the ultlmate whorl are:
555 30453 31.8; W35
Type . Geolozical Survey collections: nolotype, Cat: No. 9576.

ren

Parspopanoceras medium n.sp.
Plate VIII, fioures 1 to 3

This common specics is of moderate size, mostly comiressed, with chiefly
more than a whorl of umbilical expansion. Angulation of the venter on last
vhorl variabl., but definite y narrowed in all specimens. The venter
widens at the anterior end of the ultimate whorl in all complete soecimens.
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:Some . wariation :in thickness of whorl is noted. Most specimens ‘are,
however, as comoressed as the holotyve. O S C R

. The surfacemig nearly smooth, having only flne strlatlons ‘andevenly
spaced varices of .growth. . - . et G a e } S R S

In sizg and staze .of gro"th at which umbilical expansion. ‘begins, thls
species is intermediate between Pargpopanoceras normsale and Parapopanoderas:
oraematurum. It is smaller than Par%pooanocerus tbtsa, and the umbilical
expansion proceeds at a slower rate.

it

The suture lino is 1ike:ﬁhat of 2_ normale and is 111ustrat d on
Plate VIII. RN

v

Approximate moasurements of holotyoe. M? 38; 25.5;3 30.

PR

zpos. Guoloqical Survvy callectlons. holotyoe Cat No. 9577.
naratype, Cat. No. 9578

- . PO
.

CEE Lme .. L o e a 's et .
Lot xammpe L e Parapopanoccras praumaturum n.spP e e e
SERRLE o Plat@ 111, flgurc 2, qutb VIIIK,fiuure u S

hS

«
L

19”6 Parapooanoceras tetga var.; rmqmqtur McLearnL, L
Gool . Surv,, Canuda, Poper 46-1, .9 mimaograih), '
same, Apnendix II, p.l (1n prlnt) Pl. IIt, fig. 2.~

ror

Jrp pdegan
The : shells roferrod to thls species woru doscrxbod as a variuty of s
Parapop&ﬁoceras tetsa in the flrst cdition of . 19&0.. 2 e mat e Ema e

Thls rathwr rarc species is small and compressad in most gpecimens.
The umbilical expesnsion begins on the penultimate whorl. The venter of the
ultimate whorl is narrowly rounded. t> almost engular. No specimsn is.
sufficiently complete to show the entire widening of venter at the anterior
end of the ultimate whonl The sutur> line is somowhat simpler than in the
larger svecies. A ' o

The species Aifferé-chiofly from El'm%dium and oihér Toad sp&dies-in
the smaller size ond ecarlier stoage of boginning of umbilical expansion.

-t

Moasyrements of holotyoo. 31 hO éu Eb-

Type. Goological Survuy 001lﬂetlons. holdtyve"Cat No. 64l1,

-+

T S L N ST T i la el I
Ltk Parapooanoceraswselegi*nﬁsp.<{‘~»ﬁ$
o T T plate IX, figurés 7 %4 9.7 1 -

This species is of medium size; is compressed; has narrow, almos?
angulfr venter on the last whorl; has ‘almost flattencd sides, has a well-
defined, rounded umbilical shoulder on last Whorl, and’ has evbnly spaced
striations. The umbilical expanslon contlnues for moro thaﬁ a whorl that"
is 1t besins on thg penultimate whorl. . i

Thls spogles differs from all others in the Toad formatlon in having &
well-defined umbilical shoulder on the ultimate whorl. It is-smaller and
the narrowing.of tho venter of the ultimate whorl 1s lcss murked thon in
P, tetsa nnd P. nofmale. e T

The suturc lin® is simpler than those of P, normale and P. medium, the
septa are morc crowded; the saddles arc lower, and the lobes shorter and
wider and the auxiliary lobes and saddles fower. L1 has larser indentations
at the base than L2.

i
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This specics differs more from tho other species of Pwrrpooanoccras in
the Toad formation than the other specles do-from one another. .-

Approximate measurements of the holotybe, made a llttle behind ‘the
anterior end of ultimate Whorl, are: 47.5; U4; 27.5; 21.

paratyoe Gat No. 9580

f

Types . Geolovical Survey collections. holotyoe, Cat No. 9579,

Family, Piychitidae Mojsisovics

Genus, Ptychites Mojsisovics

" Ptychites wrishti MclLearn
Plate IV, figure 5

1446.. Btychites wrightl McLearn: -Geol . Surv., Canada, Paoer
-1 v. 9 (mimeoerash); same, Sunialement to Apbendix II,
‘p. 3 (in orint), PL. IV, fiz.'5. -

The whorls are much.thicker than high, the venter is rounded, and the
maximum thickness is at the umbilical shoulder. The surface is ornamented
with low, irresular, requrVGdi(?ursirgdiate)_ribs or.folds. The umbilicus
is decy, the u-bilical wall-is nearly vertic.l, and the umbilical shoulder
is abruptly rounded. The suturb line is comparatively simple' the small
second auxlliary lobe is on “the. umbillcal ghoulder.’ ' - AR

Compared Wi'th Ptychitos rugifer Onbel the Canddian specips has
relatively thicker whorls, largor umbilicus, more recurved and less regular
ribs, g somevhat gimpler suturc line, and tho maximum width is ‘at the’
umbilical shoulder. Ptychites latifrons Mojsisovics -has “even.thicker whorls,
more broadly rounded venter and smallor umbiliqus.

g -

Meesuremonts of thc holotyne aret SO.Q. h? 5 66 5. 20 O

4.'%"’

The 30001es ‘name 1s given for Dr . W.I. erght o

Tyves Goological Survey collections: holotyoe Cat. No. 64u2~

Fomily, Mongohyllitidae $mith cmend . Spath
fenus, Laiovhyllites Diener .

Leiovhyllites? kindli McLearn
Plate II, fizuro U4

N

1946. Leiovhyllites? kindli McLearn: feol. Surv., Canada,
Paper‘uo-l, p. 10 (mimeograph). samc, Appendix II, v. 1,
(in orint), ‘Pl II, fig. Y4

The holotype is a very much compressed, cvolute shell, with narrow,
rounded ventér, rounded umbllical shoulder, and, on the core of the anterior
part of the umbilical whorl nrosnrved, a conctve umbilical area. EL is wide
and short; FS is bntlLP and . somewhi.t lobato' Ll is indented and is longer
than EL: Sl is entirc, ‘hisher than ES, and sllvhtly lobat\ L2 is indented
at the base ond shorter than L1; and S2 is entirc and & littlp smeller than
S1; .a shallow, sorrated lobe cxtends across the umbilical area.

Compared with Lei§éhxllites middlemigsi (Diener), L.? kindli is as'
compressed, has a concave umbilical area, a somewhat 31mnler suture 11ne,
and less lobate or constricted saddles. :

‘Measurements of the holoty % are: U3.5; 34.5; 15.0; U1.5.

The speéieé name'is”giVen for E.D. Kindle.

Tyne. Geological Surv.y collections: holotype, Cat. Ne. 6UL3.
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U Genus, Ussurites Hyatt
B L oo o ’ T
Doa s e . T
he malae Ussurites muskwa McLearn« = Coag
ankororoe o w e Plate III, figures .3, 4 .- - :

19”6 Ussurites mugkwa McLearn: Geol . Surv., Cansda., Péper
O 46-1, p. 10 (mimeograph); same,’ Appendlx ‘II, p 1
SR (1n print), Pl. III, fizs. 3, L, o

#  This is =a compressed, evolute saenies W1th hlvh ‘rounded venter,
almost flattened sides,” and. roundei umbilical shoulder. It is ornamepted
With evenly spaced, resular radial striae that are almost straight agross
the venter., .In addition are narrow, rudial folds, more distantly and. less
regularly snaccd on: outer than on inner whorls.- . .

This soecies ig: intermediate in commression of Whorls between Ussuriteg
hara (Diener). and Ussurites kinei (Diener)s: EL ;of the suture line is shorter
than in either; and the ventral area is narrower than in U, hara. Compared

+- with Uggurites 7 decipleng Spath, the Canadian species ig not s0. compressed
the radial. folds are more numerous gnd regularly svagod, the suture line is

“* more complex, EL is shorter, and Ll is definit- ly- trifid., ComparedIW1th
Ussurltes,xnboi (Dioner) tho rddial folds are moro narrow and more subdumi.

"
.& )
e

; Measurements of the holotyDP‘&r 51'0 h0.5, 27'0 37'0' 5£:.1 ;

! : . e u* ko i

r

Muskwa, a geographic name I f . fkﬂixge ;

A

i zoe. Gcological Survby*collectlons. holotyoe,‘Cat No.. 6hhh.1
: s e e e e

. v oo * ;‘. R H H ¢ . . .
4+, % g . . . z ' .
LIRS\ R . T E . 3 i . t

e et .Ussurltes arthaberiqvurf cameroni Mclearn . A
ot 'F:»e ?ﬁ,- i Plato I figureaj Platc II figure 1

X -

ﬁl9¥63 Ussurltns arthab Pl VAE. Gemorond %charn Geol Surv.,
Canada, Paper 46-1, p. 10 (mimoo*raoh), seme, Apnendix II,
p. 10 (in print), P1. I; flg 3 Pl. II, fig. l.

The venultimate whorl is stout is as, thlck as hlgh and has a broadly

w v rounded venter and somewhat flattened sides. .The surface is only preserved

on ‘and near the-venter; where it is ornamented by fine striase. The. crushed

ultimate Wwhorl: of the holotyne has radial strinc and low, irregular, radial

folds. In the suture line ES has a roundecd anterior lobe, Il .is wide, long,
and trilobate; and S1 is high and deeply notqhed on its inner side.

The palatyoe also ‘has stout _Whorls, about as thick as high and flattened
on the sides’ It is ornamented w1th radial: strlao and faint folds.

The whorls are rclatively thicker than those of Ugsurites arthaberl
Welter. .

Mcasurements near end of septate part of. shell of holotype ares 37.0;

39405 39.0; 38. R
The name is givon"for Pat Gameron, traoper and éuide.

Tzoes. Geological Survey collectlons h@;otype, Ca@- No. 649#;
varatype, Cat. No. 6h45 . E ‘

R b
gt

Fomily, Gymnitidqo_Weagen'

The family Gymnitidae is represcnted in' the Canadian fauna by four
species and varieties, assigned to two genera., Although only four genera
have as yet becn erected in this comnlex family no attompt is made in this
preliminary papcr to describe any new oncs. .In order, howover, to demonstrate
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the place of the Canadian svpecies in the family a preliminary study is made

of generic relations within it. This study is not claimed to be complete and
cannot be accepted as an entirely satisfactory basis for the erection of

new gonera. Moreover, the study is not based on the oxamination of foreign
specimens, but on th literature and illustrations of ghellsg ‘and suture lines.

The gpacies included in the family Gymnitida: exhibit a great and complex
range of variition: Thore arc viriations in form and proportions: thus
whorls vary from stout and thick to comoressed; “the umbilicus from wide %o
narrov or almost comol;tnly closed; tho vonter from roundod to .sharp; and
the umbilical shouldur fr m rounded to angular. The ornamunt As of many. .
differrnt kinds. mere erqowth lincs; folds and coarge ribs; fin‘,,curved ribs,
strongest nesp . the middlo of the, sidcs, stiff 1ittlo curved,’ fino rlbs, and
one or tvo rows of nodes. TFolds or coarse ribs, stronaast roar the umblllcal
shoulder, mostly curv.d and ~ven rocurved or rursiradiate are oresent in
. .some, spacles, particularly those of the zenus Jgpgnitvs, Yhey usually annoar

“at an carly stogze of arowth.. Strong, alivhtly curved ribs or folds apoca:
- on tho 11ving chambcr at a 1nte, moture stosc of ‘growth in some specics,

_~-fOIIOW1ng an”extonded smooth etage- Accentuation of, or changb in, -ornument

on the middle of the sides ocecurs in some spocies grouns. For examole:
accentuatod ribs on the middle of the sides occur.in G. Jdollyanug; one or two
. lateral rows of. nodos ocour in G. gloxondrae wnd &. bollunengis; and a change
in the strength of the ornument tekes pl-.ce near the middlo of the sides in
G. hagl. The subure linc varles .in .comdlexity from shallow. to dee» and
ramified indontations in width und division of ES; aml in dogreco of
depondence of the auxiliuries. R

Thesc many charact‘rs of form, ovnament, and suture line are combined
in a very comnlex way, with little co~ordination or 'linkinz! of @hakacter
with character, to form a great number of specics. The combinations are
much too complex to admit of o simple classification. The following arrange-
ment of a few sovecics in the form of o key will demonstrate the vuariety of
combinations in which tho characters are cast and hov-difficult 1t is to
resolvo this family into well-dofined species zrouss or genors. It will
also serve to show tho relution of the Canadian to othor s0ucies in various
parts of thc World. ' -

Canadian sovcius ‘are mnzk\ wiﬁh an #

I Gompressnd Whorls with dronly cut to, rarcly, modcratcly cut suture lines
. mith dependent- auxiliarles, and. wide, divided ES or narrow. undivided ES
. 8. Smoqth whorls or at maturity strong ribs or folds of Jeponites..
pattorn. Gym mnitog .Mojqisov1cs L s
< A Boundod venter. . .
1, Modqratoly to Quite evolute
. ankora (wide, divided ES) |
&, zivbornalis (narrov, undivided ES).
G. incul tus (narrow undivided ES)
.2 Involuto L : -
. G ubclaugus
B. Sharp vonto
: 1, E'VOIut(‘ P .
volujﬂ‘ensis
2. Involuto '
# . G. hollandi (suture. linc not very complex) .
b, Ourved ribs, accentuated on middle of sides (Buddhaites Dlener)
Caa A. Rounded venter = | ..
' " 1) Modorately involute
G. (Buddhoites?) jollyanus
B. Sharp ventar
1. Involute
¢. (Buddhaitgs) rama
¢. Jne or tvo lateral rows ‘of soines or nodes. Mostly de ply cut
suturce lines with divided ES. Aux. variously dependent
A. Rounded venter . ’ ‘
. 1. Fairly evolute
G aluxandrae

s
4



de Radial costae
A. Sharp venter

Involute
G. subclausus Houer var. Salopak (nisp.?)
# G.hazi - - “x :

II. BEvolute, with stout to moderately cowpressed whorls. Suturc line of
complexity intermediate betweon Gymnites and‘Anggxmgite ; undivided ES
and non~dependent aux.

o+« Recurved ribs or folds, stronzest near umbilical shoulder.

A. Angular venter. ‘Japonitcs Mojsisovics :

planlplicntus

handra
sugrlva . ’ ' )
. 28 nghoferi (very s1mple suture linc)
enter
. ugra (very simvle suturc line - comvressecd.
To IIJa B ? but non-dependent’ aux.)

“i?‘!f‘ <

<|

B. Rounded

.

i

IITI. TFairly stout to comnros~vd whorls . Very simple suturc line, undivided
ES, depondent aux. : s
. Smooth whorls e
A. Angular venter
1. doderatoly involute. Anagymnitus Hyatt
: A, l-omarcki B .
# A, cf . lomarcki SRR
« -~ -+ - 2. Involute - Y
A« involutus (compressed)
4 A, vio-aloska (connrassed)
B. ROunded Venter L e
1. lerly evolute . ER L
: A deomuporatus (comoressod) -

Genus, Gymnites Mojsisovics
Gymnites hagi McLearn
Plate I, fizure 4"

1946, Gymnites hagi McLearn: Geol. Surv., Cannda, Paver 46-1 .
p. 13 (mimeograoh); same, Avvondix II, p.il (in »nrint),
Pl1. I, fiz. 4,

This is a compressed, involute soccics with sharp venter and rounded
unbilical shoulder. Low, straizht, r-discl ribs extend from th- umbilical
shoulder to the middle of the side of the whorl. Outside this the ribs
are fainter and either straight or slightly projected near the venter.
few faint, radial furrows are seen on the surface of the shell. The suture
line is comnlex and of the Gymnites pattern; the ES is deeply divided; the
- auxilliary series of lobes and szddles 1s dependent btut not so much so as in
gome other spccios of Gymnites. - . ‘ o ‘

This spec1es is very close to ‘a variety of Gymnites subclausus Hauer
figured by Salépsk (1911) from Dalmatiaj the suturb line is not so tomslex,
howovor. Iymnitds subclausus Haber has a rounded, not sharp, venter. The
surface ornament is quite different from that of the grnus Buddhaites.

T e

Measuremonts of the holotype are: 40.0; 53.5; 17.5 —- -
The species name is given for C.0. Hage-

Type. Geological Survey collections: holotype, Cat. No. 6b47.
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Gymnitos hollandi McLearn
Plate VI, figurq 1

19#6' Gymnltts hollandl McL :arn; G\ol Surv., Canada, Paper 46-1,
P+ 14 (mimcoeraph); same, Supalcmknt to Apwendix II, p. 3
(in, nrlnt) Ple VI, figi 1.,

“'“ . - .. s

This is & IJrg s sharp venterud, 1nvolute and compressod gpeciocs.
The surfacc is ncarly smooth. :

Compared with axmnltes ngl 1t hﬁs - smoother surfaco a simplor suture

line, and an undivid~d, not divided, mSc."_.;
soasurcments: tuken ono=qurtarn wher} f{om.th~ antorlor ond of the
hOlOtpr ares 20N -O 58 .0 19 5 O 000 T we XY .

¢

riTho name iq piv=q for Dr. S.S Holland. )

Tyve.. Goological Survey collections: holotype, Cat. No. 64lg. ..

Genus, Anagymnitcs Hyatt
Anagymnit.:s viu—plaska McLoarn n.sp.
Plato VII ‘figgre 1.

1946. Anagymnites involutus var. via—alaska McLearn: Geol .
Surv., Canada, Pancr Uo-1, v. 14 (mlmeovraoh), same ,
Qupplement to. Appendix II, pe. 3‘(in orlnt) Pl. VII,
fig. 1.

. o .

Comvared with Ansgymnites involutus Gugeanrgor the specimons of this
variety are similarly involute, very compressed, have a sharp venter, and a
siwple suturc line with very small indontations. The saddles of the suture
line are wider, howovcr. and the surface has small irrogular varices of
growth . oL TALT R

It is provosed that via-alagka be uscd as a sp=cles name.

Measuremenxs t¢ken at about the mlddle of thc Denultlm;te whorl aret

560, Y305 21.5; 26.5. . P

via, hlghway, Alaska a googranhlc name »

w- B4

._xpe. ):>oloalcal Survey colluctlons. holotyne, Cat No. bUls . -

"JL.' | rl'.; e + oLt
[ AP CoTes L o o :
s ALyﬂ,. ot ¢ Family, Hunz%ritidao’Waagen
st -‘*"' e !
The Middle TrlaSSlc shells of thw family:- hungarltldae 1nclude, on
the one hand, carinate, hichly ornate shells, as’ 'in the genera Judicarites,
Eutomoceras) Halilu01tes, and Huneariteg', and; on.the other-oxycones or
.near oxyconés as in. the zenus. Longobardites and aslln‘Mdele Triassic
species* that. have bcen referr 4, probably: 1ncorrwct1y to thp Lower Triassic
gonus Dalmatites. Of the car1nato~ornato genora, unggggtes hﬂs the weakest
costate ornament and probably is th: closest of them to tht oxyconic genus
Longobardites; it:may be noted, in ihiis rogard, that ‘both:Spath (1934) and
J. Perrin Smith (1932) rccognize the close rclation of Hungarites and
Longobardites . s L _ - R

Neither tyolcal Hungzarites: nor:gny of- the carinate-strongly ornate
genera of the family are present in the Beyrichites-Gymnotoceras fauna of
northeastern British Columbia. There the most common shell is the smooth or
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almost smooth oxyvconae, comornqqod, 1nvoluto, and w1th shorp venter, Some

of theso sxrcones have. smooth inner *horls) oth-rs have carinste-ornste,
oevolute, fairly stout inner *horls; and some h:ve carinunte—ornate, cadiconic,
thick, deorossed, inner whorls. These oxycon:s-with both garinate—ornate
and with smooth inner. whorls show considerible-vari- tion in’ guture line,
which to»éther with the *natire of the inner whorls, mus€ Be: donsidercd in
‘assigning them to speciss and. genera. Oxycdonés with ‘smooth inrer whorls and
with & Longobardites pattern of suture line of course belong to the genus
Longobardites . Oxyconss mith.carinate-orn:te inner! iwhorls ‘are considered to
be developments oarallel with Longobardités and Huhsarites; those with
Longobardites pattira of "suture line are, for the orcsent, retained in
“Longobardites, and ‘it havodns that these include thé shells with evoluto
carinate-ornate inner vhorls. All others, that is those not olaced in™
Longobarditeg, thosc with non—Longobardiﬁeg style of sutura line and with
“smooth .or carinate-ornate inner whorls aro, -for tho present,” included
tentaflvely in 'Hungarltes’s '

P . [P

The early cxrante-ornatb stago in the oxyconic specivs persigts lator
in the ‘ontoreny ‘of some specimeons than in others, producing an ontogenetic
variation or 'vrriation in ontorenectic time' as 1t has been called.

.+ The suture lines of the oxycones ghow a congiderable range of variation.
Some have a Longobardites pettern. Otherg have, what may bo called for our
present purpose, a non-Longobarditeg suture line. Somo are of a pattern
intermediate between the two. The intrrmsdiate sbyle occurs in®some typical
sprci~s of Hungaritos. : T R LR

The Lonfoaardltns suture 11no hag- tynically doevo, slender saddles ond
:Jonez lobes.® S1 1s - in many spocimens larger  thon Sy S2 moy or may not be as
‘large s S1-énd:is slituated:on, or necr, the middle oflthc'sidefbf“the“whbrl;
the first abxili.ry saddle is falrly lorge in some spocimens, but mostly
smaller than $2; at loast thr-c auxiliary saddles of fair size lie” between
S2-and thi umbilical shoulder., L2 is as lirge as, and in some specimens
larger thip Ll the first auxiliary lobe is larzo in some specimens; and all
lobes.are indented nt the base. .The inn-r whorls at a-diameter of about
10 mm. have a simvler suture line with only two au¥iliary saddles betweén.
§2 and the umbilical shoulder; $2 is inside the middle of the side of the
‘whorl; the saddles are hot so deeo und slendcr as at later stages of growth
ES is lareér than S1 and 81 larger than 82; and Il is larger than L2..
With erowth, 81 and 'S2°increase:in gize su th't Sl 'equals or exceeds ES in
sizé. and S$2-is ag-large ag-S1l; L2 increases in lenzth and width to equal
. or exceed Il in- 31ze, the auxiliary saddles increase®in number and S2 moves
out 'to & vosition on' or near the middle of the side of the -whorl; the .
saddles- become deeoer and more slender 1n outline. -
o . - 4
'- %mlth (191&) noted chang s in thP sutdire Tine with the growth of - the
shell, ‘for hé states that "even in the early mature. stases there is 1o
differentiatlon in+o ‘an adventltlous and a ldteral serles"

..«.

-

Species currently 1ncluded in ungarltes ghow consmderable variety of
 pattern of suture line. Some tyvical spécics heve a suture line intermediate
betwesn the Lonoobardites and what will be defined below, for the purvose of
this revort, a-non-Lonzobardites line; they hdve a large 81, even in some
svecimens as larze or larger than ES; bhavé in some soecimens ‘a large S2,
always farther inside the centre of the side of the whorl than in Longobardites;
have lower :and ‘less slender saddles than those of Loneobardites;. and have
smaller auxiliary.than orincipal saddles; L2 is almost; or as laree as Ll-
and the lobes are indented at the-base. Vdriations odccur away from' this-
pattern to what is here called the non-Longobarditcs suture line, in which
the saddles and lobes decrease in size from ventor ~to umbilical margin. Tris
mattern of suture line resombles to sume extent thut: of Discoceratiteg. It,
however, does not have the very larze ES of Coratites ngdosus (Brusuiere).

P feer b .

Lo,
B ¢

P Yo - -
R S

L. !
s -
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Typical svncics of Hungarites have compresscd, fairly involute whorls,

S with narrow venter, strns ventral kecel, shallow ventral furrows in some

svegies, angular or. even square-anglcd ventro-lateral shoulder, and costato
or costate-tuberculate to smooth surfaccs; the costac may be: lang or short
and; jon th~ inncri vart of the sides of the whorl; the costation is weaket than
in other carinete-braate genera of tha family, howevor. The groun of 'Hit
caurus has s ventornearost to thut of Hungaritcs; the ventro-lateral kR
shouldor. is not so well defined and the keel at maturity is weaker and thin,
somewhnt as in the specles of Hungerites doscribed by Kipurisova from the
mouth of Olonek River.. The rapid-chanzd in growth, however, from stout
carinate-costate inner Wnorls to comorossod outcr whorl is ‘unknom in specios
currontly rifory d to Hungarit 'S . :

The Hunvarit&dae of the Low T TriLSSlC include snooth or nearly smooth
oxycones as in Dalmatltgs, evolute, CGrlnatp—oostute shells as in ‘Pseud-
harpoceras; evolutbe, tuburculate, costute and wvakly carinate shells ag in
Prohunsarites tuberculatus (Weltor); and fairly involutc, wopkly costate,
compressed shells ‘with fastlgate venter or- WPak keél and ventro-lateral :
shoulders as-in typical Prohungarltes Spath. e

.iiddle Triassic Hungaritlds have more elemen*s in the suture llne, on

'.-the averaszg, ~than Lowe#’ rr‘riaselc ghells of the same’ famllv.

“Due caution must be’ exer01sed and too Dogltive statements cannot be
made in seeking among these’ Lower " Tria331c genera and species the oroszenitors
of the Middle Triassic speoies and genera’ of thls famlly,'cons1der1ng
that the known Lower Triasgic” gonera and specles may not reoresent a complete

urecord. of Lower Triassic Eungaritlas; that oxycones may arise in any stock'

» i«that carinac or kbels, cos tag, tdbercles, and aneular ventro-lateral ghoulders

may ‘drige 1ndoounﬂently and’ ét &iffofent timed in’ closely related stocks;
and- that any cheractors may make their flrst appearance in ‘early stagos of
the ontogeny (coenogenesis:). Sp&&h (1934) notes that the Hungaritids are”

. zeeled derivatives of the- Mbékocoratlds ‘and Cératitids. Smith (1932) hag

suzgested that the Middle Tridssic ‘genus Longobardltes may have dcvoloped
out of TridSSlC Dalmatites. ¥

Exceut “for the following observations the subJ .ct of the derivation of

the Middle Triasgic gen-ra will not be pursued furthor. A ¢ombination of ™

charactors, nsmely of evolute, comprossed shell, latcral costac, ventral _
keel,. and ventral furrows, found in the Middle Trisgsic’ genus Judicarites
(group”of arietiformes, Mojsisovics) occurs alsc in the Lower Triagsic genus
Pgseudharpoceras, but is accompanied in the Lower Triassic by = somewhut
simpler suture line with fewer lobes and saddles. The style of 'venter and
ventro~lateral shoulder found in the Middlc Triassic genus Hungarites is
to.some oxtent forécast in the Lgwer Triassic genus Prohungarites Spath,
for examole in'P. similis Spath; tho keel is not the strong elevated keel
of typical Hunparltes however. ‘ho oxyconic shell, well kmown in Middle
Triassic Lonzobarditns and other gensra, first appeqrs.in this family in
the Lower Triassic, in the genus Dalmutites. In sceking the origin of the

“oxycones with carinate-costatc inner whorls in the Middle Triassic Beyrichites-—
‘3ymnotoceras fauna, the' hynothes1s of origin from an oxycone with intro-

duction of.-the carinate~ornatc whorl in the carly stage of growth, that 1s.
coenogbnetically, should be considered among the hypothesos.

The Middlé- Tria351c specios in northeastcrn British Columbia can bo, ‘
clagssified according-to the ornament of" the” inner waorls.
A, Carinate-costate to smooth innor wkorls

a. Oxycones .
1. Longobardites suture linc
L. canzdensis
. L, intornatus
? L. larvalis
2 Intormediate to non~Longobard1tes suture linc.

g mctggc;nrtl
fH ‘ mockenzil y ,

‘t“

Loy 3
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b. Hun arites-like ventoer
' ' TH.!' caurus
'- .! boreas
‘F ' drnwsoni
B. Wnakly costnte 1nncr whorlq
a. Noar oxycones.-
'H.! bufonls
C. Smooth inner whorls B
: a. Oxycones ’

Z.! nahwisi
'H,' ovinus
1
They can also be;pI5331f1Ld according to the form of the outer whorls:
A. Ventral keel-and ventro-lateral shoulder (Hungarites venter)
a. caripat€-cqstate inner whorls
‘. 'H.' caurus
'H.' boreas
A . 'E; davsoni
B. Oxycongs- ™ - )
" a. Intermediate to non-Lonzobardites suture 11ne .
1. Smooth inner whorls : . o A
'H-' a.h"llsi , e D e s
, 'H,! ovinus ) R ' T
T 2. Carinate costate inner whorls
"4.! mctagzarti
. ‘H. mackengii
b Lonvobardit:s suture line
1 Carlnate—costate—tuberculate to smooth inner whorls
L, canddensgis
L. intornatus
‘larvalis

o

C. Near oxycone o -

: Faintly costate inner whorls
'H.! bufonis

(o

Genus, Lonﬂobardltes Mojslsov1cs~; -
Longobardites canadensis sdcLearn
Plate III, figures 1, 5, o; Plate X, fizure 3

1946 . Loneobardites .canadensis McLearn: Geol . Surv., Canada,
Paver 46-1; p. Iu (mimeosravh); same, Appendix, pe1
(anpfiﬁt), Fl. III figs. 1, 5, 6.

IS

The maturé shell is a nearly smooth oxycone with flattened outer part
of sides and mell-defined umbilical shoulder. Tpne inner whorls have a
narrow, rournded ‘'vénter with or without xeel, and are finely costate, as in
the holotyve, to nearly smooth. The suture lines of the paratyvte and a
plesiotype are figured; the first saddle, interpreted to be ES;-is mostly
narrower than the sscond, interpreted to be Sl., L2 in some specimons is
longér and wider than Ll, ‘ ' R

The costate inner whorls distinguish this species from Longobardites
nevadanus Hyatt and Smith. Specimens with nearly smooth inner whorls arc
very close to L. nevadanus and may prove to bo of that speclese Indeed
further studies may show L. canadensis and L. intornatus to be varieties of
L. nevadanus. The vhorls ar thicker, the inner whorls more ornate, and the
auxiliary lobes are fewer than in L. zsigmondyi Boeckh. The venter is.
sharper than that of Hungarites golgmani Toula and the suture line has more
of a Longobardltes pattern.

' Measurements of holotype aret 36.8; 59.5 24 .5; 8.0 ;
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Can=da, a gcogravhic name;"
Types « Geological Survey collectioﬂs; holotype, Cat. No. 6lkg;
varatyve, Cat. No. 6UR0; vlesiotyve, Cat. No. 9581.

Longobardites intornatus McLearn
Plate I, figure 1; Plate XI, fisures 7 to 10

1946. Longobardites Aintornatus McLearn: Geol. Surv., Canada,
Paver 46-1, p. 15 (mlmeograah), same Appendix, II, p. 1
(in prinat), P1. I, fig. 1.

.The holotype is an entirely septate sv cimen. Posterior part of
ultimate whorl preserved is about as thick as hizh; has roundcd, wide, low
keel bordered by narrow, shallow furroms; and has sides ornamented with weak
costae and fairly strong tubercles. 4t anterior end vasscs to almost smooth
oxycone with comoreossed whorl, sharp venter,.small umbilicws, and well-
defined umbilical shoulder. With these changes the suture line increases
in numbers of saddlus and lobes and attains a Longobardites-like pattern.
The ultimate whorl of larger specimens 1ls an almost smooth oxycone, and at
this 'Longobardites! stage of zrowth it can with difficulty be distinguished
from L. canadengis, either with carinato-costate or. smooth inner whorls, for
at this stage the innor whorls arc complcetely enclosed. In the carlier
carinate-ornate staze, however,.it can br distinzuished by. the stage of
growth to which this carinate-orna+o shell nersists, and in specimens close
to the holotyve by the ovresence of tubercles as well as costae. In practice
the writer has vlacod in L. intornatus shells in which the carinate-ornate
whorls -persist beyond a diamcter of aoout 15 mm. Actually.l. intornatus
is lit+le more than o varisty of L. canadensis.,

The ceratitic, multisellate suture linc ‘is 1like.that of Longobardites
canadensig. The saddles arc high and slender; S2 is close to the 'middle of
the side of the vhorl; S1 and S2 arc at lenst =ns largc ag ES; L2.1s as large
as L1 and in some svcecimens a little larger.

Comparcd with svecimens of Hungarites solimani Toula, with ornate inner
whorls, L. intornatus has keelod—costate—tuh reulate inner whorls, not merely
costate inner whorls, th: venter is anoarently sharver and the suture line
is somevhat more of a Longobardites-lik . pattern, th- §2 being farther out on
the side of the whorl Arthoberts fisure of the suture line of H. solim:ni
shows. a hich, slendor ES and Si. e R :

-t

4

The inner Wwhorls of L; ;ggggpatus.ra§cmblo shells of Hungarites grumulus
Kiparisova. At the same stage of ~rowth, however, the Siberian species has
fewer and less slender lobes and saddles and the ornament differs in detail.

Measurements of the hoiojype are: 33.5; 56.5; 26.5; 17.5.
. inter, wi*hin; orn.tus, embellished.

Txpes; Seolosical Sufﬁey collections: holotype, Cat. No. 6466;
plesiotyoce, Cat. No. 9582.

Longobardites larvalis n.sp.
Plate IX, figures 3, 4

mhe holotyne 1s a smull snncimon orobebly not of mature grovth, and
may . rbbrescnt the inner wherls of =n oxvcona like Lonnobardltes 1ntorn_tus,
the inner whorls of .whkich it resembles. -

About one quadrant of livinsz chambor is presarved, the remainder of the
ultimate whorl, as. prescrved,.being. scptate. It is evolute, with thick vhorl,
rounded umbilical shoulder, rounded sides and distinct keel, which is bordered
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by smull - furro™s . On the sides of the whorl are large, 1rregular tubercles,
spines, and bullae; a faint strigate ornament is observed.

The suture line is ceratitic, wi“h’ deen,*slender saddles;’ LS is wider,
but not deeper, thun S1; L1l is indented at the:-base and longer and wider
than 1L2.
¢ r

&

I+ ig a- reasonable hypothesis thay this shell belon~s to a species
resembling L. intornatus,: butvonb in which the ‘volute, carinate-ornate
stage pcrsisted longer in the ontogeny. It has not grown to the oxycone
staze with its Lonsobardites suture linc. T

Type . Geological_gﬁxgvoy:collections: holotyve, Cat. No. 9583.
.r‘jc, .

. Genus , ‘Hungarites Mojsisovics
R 'Hundarites'ﬁmctqguartl (McLesrn)
Plate 'II,.fizure.5; Plate X, fikurce 1, 2

1946. Lonvobardltps mctag}artl -Mclearnt Geol. Surv., uanada,

: Paper H4b=l, p.'16 (mimQOﬁruoh), same, Appendix II, pe 2
(1n nrlnt) Pl. II fig, 5. ‘o
} m P

The holotyoo and only known spocfmen IS ontlrcly sovtatc.

In the flrst quadrant of th“ nanultxmat< whorl as prCSCerd the
whorl is much thicker than hish, about-as 7 to 4, and the umbilicus is wide.
The sides of the whorl arc crogsed by.é%out'riﬁs, ths broad venter has a
well-defined keel, borderad by shallem furrows and a low rideo dorsal-to
cach furrow; faint distant ribs, directed forward at an anglc, extand from
the ends of the‘stroﬁd latéral rihs on the ventro-lateral ‘shoulderito the
low rideds borderineg the ven*ral furrows. The anterior ond of the penultimate
whorl Has a more .or*leed: triansular soctlon, a 1i* tlc higher than’ thick with
fairly sharo venter. It is smootk and has gontly convex, convoréent sidos
and narrow vwmbilicus; the maximum width is ncar the umbilical border.

N . . ! T "

! The ultimete whorl proserved is entirc.y sceptate, involute, shaf0~
ventered, a little morc than twice as high as thick with rounded, umbilical
shouider and smooth, gently convex sides. The shoell thus passes from kceoled

.....

':-and rlbbed cadlconc to smooth oxycone. J T

In the p~nu1t1mata whorl of the holotyve, as pres.rved, the suture line
is ceratitic and simple., The saddle~s are low #nd relatively broad; S1 is
much lower (shorter)s than BS; §1 is.-on tho' ventro-lateral shoulder; and 82
is smeller than S1 and on the umblllcal wall. Ll is much larger than L2
and has ‘ar few indohtations at tho basd.” The suturc 1ine on' the ultimate
whorl preserved is very differcont. Six saddles lic between EL and the
umbilical shoulder; S1 is larger than ES; L2 is almost as luarge as ILl.

S2 is much smaller than S1 -and is insidd“thé“midﬁlo of the side of the whorl,
thus having a differcnt position than 4in the suturc lines of Longobardites
intornatus and L. canadensis. Also the saddles are not so doep and slender
as in these gpecies. The subture line is closer to that of some specles of
Eungaritcs than to Lonsobardites. ’ : :

It is vrobable that in & complote socciaen of this svecies, that is
with'.the living. chambar intact, the inner carinate—costatce whorls would be
comvletely invigible. It could, however, be distinguished from Longobardites
intornatus and L. canadengis by th¢ somewhat lcss comoressed Whorl and by
the suture line.  The imvortant difference, however, lies in the inner whorls,
which are much thicker, have only short lateral ribs, and have lateral low
keels, marginal to the ventral furrows, in addition to the ventral keel.

T The gvecies name is given for X.C. McTagéért.

Type. Geolozical Survey collections: holotype, Cat. No. 647U,
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'Hunéaritosl meckonzil n.sp.
Plate XII, fiaure 3

The holotyose” and, onlw go- cimcw is 1mpurf‘ct but is “uf “leiently well
. vreserved to establlsh the snecios. It is entirely septatel

The antepénultimate whorl preserved is evolute and depressed, beiné
much thicker than hizh, and it has & low keel. The ornament is unknown.

"The venultimate whorl is moderstely evolute, about as hizh as thick,
rounded on the sides, with abruvtly rounded unbilical ‘shoulder,; small
ventral keel, end distunt, faint ribs.

Tho ultimeto vwhorl, as preserved, is compressed being much higher than
thick, involute with sharvp venter and smooth, gently convex sides; an
oxycone. .

Six saddles are seen betw -en EL and the umbilical shoulder. ES is
somevhat lar—er than S1 and S1 is much larger than S2, which is inside the
middle of th- side of the whorl; other saddles are small. Ll is larger than.
L2; the bases of both arc flnely indented, as are also the first and sccond
auxiliary lobes. s oo

Thig socci;s has lass stout and less ornate inner whorls and has a

different suturz line than 'Hgngﬂ;lggg ngtamzatrtl; S1 is not larger than
IS, end the saddloes are nof ‘&d deva or slonder in outline as in that species.

£ i) i

‘ 22901-‘ﬁéblb%icélfﬁﬂﬁygx cn‘lactionéz?holotype,-Cate No. 9584.

R -:T . o
©+0 SBungaritos! caurus n.sp.

AN L Plato XI, fieures 1, 2

The holotyue and onky snvcimbn is fairly well orosorved.
ﬁl . o

wk X

Tho oostorlor ond of the ultimfte wherl is almost as hlah as thlck
has & woll-defined kool and fairly stout ribs on th~ sides. Tho anterior
part of the same vwhorl is morc compross.d, being much hichor than thick,
‘havine somawhat flattenod sides, greatly reduced kecl, narrov venter,
rounded,ventro—lateral shoulder, rounded umbilical shoulder, and greatly
reduced ribbing.

This sspocies is much smaller than ‘Hungarites! boreas, the passins from
stout, stronply rivbod whorl to comprecssed shcll coming ot an carlicr stage
of ~rowth. .

@ oy -

Aoaroxlmato measuremonts are. 20 5, M9 H3 32.5 25

»

Xg :‘ GeOIOﬂlcml Survey coll ctlons. holotyOO, Gat No. 9585 .

 ,'ﬂunParites‘ boreas n.s

" Plate XI, figures 3, 4 ' {;

Only vart of the holotype is known, including tho first and last
madrants of the ultlm te whorl, as nrusnrv\d and at least & quadrant
of living chamber.

The first quadrant has a whorl about as hi-~h as thick, is moderately
involute, has roundcd sides :nd vontor, a low, but distinct ventral koel,
. and fairly stronz, rather aporoximate, rudial ribs on the sides of the
whorl. Thesge rlbs do not extend to the keel and the surface 1s rather
smooth on either side of the keel. .

Qe
» v
. \



-235-

On the last quadrant, the shell is moderately involu*e and somewhat
comoressed, the whorl b?lﬁ? hisher than thick, somewhat flattened on the
sidels,; wi*h narrow venter, low, narrow, ventral keel, with ventro«lateral
shoulders becoming dlstlnct near the anterior end aﬁd with well-defined -
umbilical shoulder. The ornament is declining, consisting of low, narrow,
somevhert sigmoidal ribs,. be‘coming wealker amd finally dlsaooeaalng as they
avoroach the venter where only growth lines are present and extend almost
straieht across the venter.

Although the holotyne snec1men may’ not have reached full size, it is
smaller than 'H.! dawsoni and larger than 'H.! caurus, and the comoiregsion
of whorl’ and reductlon in keel'and ribbing come at an‘earlier stage of
growth than in ’H.' daWSonl end at a later stage than in 'H. i caurue.

Measurements at beginning of last ‘quadrant are: 25.5; 49, Yo; 25.

‘Tyve. - Géoiomical’ Survey tollections: holotyde, Cat. No. 9586..

at

A 'Hungarites! dawsoni n.sp;'
' ' Plate X, figures 8, 9

More than half a whorl of livlng chamber is Dreeerved. .-
ks { o

* The last quadrant of tHe nenultlmate and the first quadrant of the, :

-0 ultimdte whorl of ‘the liolotyne, as preserved, are fairly stdit, somewhat

higher than thick, with nairow fastigate venter and strong rlbs on inner
side of whorl; .the ‘ribs flatter dnd disavovear before reaching” tHe venter.

The last Quadrant of ‘the ultimafe whorl " as preserved,is falrly—
involute and comoressed, beine much higher than thick. The venter is
fastigate, and well-rounded ventro-lateral shoulders are present. fThe
umbilical shoulder is rounded. The ribbing is declining, consisting of
low flat ribs or folds, somewhat slgmoi&al in outllne.

The suture line is not fully tmovn; it is simole 'and oeratltic. ES
is larger than S1 and Ll is much larger than L2, :

The inner whorls are not known. . However, it seems. to be & sound.
déduction that ‘H.'“dawsoni belongs to ‘the series_’H.' boreasg and 'H.! caurus,
the outer whorl beinﬂ g0 similar. ‘H I dagoni Seems to differ from the
other tvo in the 1arger size and nostponement of compressed.whorl to a later
stage of‘growth. ‘Kéeled-costate immbr whorls may be inferred as a reasonable
hypothesisg.,

The” sbebles was llsted in the first edltlon as’ Hungarltes of . triform;s
"Mojsisoviecs. The" ‘regemblance in the livine chamber stage to H. triformig

is congiderable. However, the growth in 'H.' dawsoni is deflnltely from
gtout to.more comoressed whorls and not from thin to.stouter whorls. It is
1nferred that the ornament ls' from stronsly ribbed to weéak-ribbed, and not
from’ smooth to rather weak ribs as in H. triformis. '

. The species 'H,! caurug, 'H.' boreas, and 'H,! dawsonl are closer in
general appearance to true Hungarites than any of - the foregoing speciles
provisionally référred to this gentts., They havée fairly well develoved
ventro~lateral shoulders on the living chamber, and the rlbblng of the
inner part of” 'the'sides 1é much like that of some species of Hungarites,
althouch unlike the loneger, although wesk, ribbing of species like
H. mojsisovicsi. The kéel at the’ adult stage, however, is not srominent,
beine very small or replaced by merely the angulation of a fastigate venter,

o L 1 . '
Hunesarites involutus' Kivarisova has vénter' and ventro-lateral shoulder
much like that of the livine chamber of 'H,' dawsonil and related specles,
but is more comoressed and involu*e and has compressed inner whorls.
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Estimated measurements taken near the anterior end of the ultimate

Whorl: 48; 555 33; W45. ' o . -

Tyve . GeolozioaI'Survey collections: holotypé,|qu. No. 9587.

'Hunzarites! bufonis n.sp.
Plate X, fizures ¥ to 6

Thls soec1es includes comoressed, involute shells with fairly sharp
ventsr: at anterior end’ of ultimate whorl, as preserved, the venter widens
and is melelv fastigate with weak ventro-lateral shoulders. Surface has
irregular varices of zrowth and sigmoidal uneven faint folds.

‘Innér whorls at diameter of about 4 fm. is round, evolute, with faint,
lateral costae. . .

The suture line is simvle and cerititic. ES and Sl gre fairly high,
S§2 1s smaller thon either, and auxiliary saddles are very small. Ll is
wide and is lonzer than L2; both are indented at the base.

The holotype of 'Dalm:tites' parvus Smith somevhut. resemoles the inner
#horls of 'H.' bufonis, but the curve of the erowth lines is different; the
suture line may not . be .similar and .it . may not be congeneric with 'H.' bufonis.

&"'Approximate:meééﬁiomeﬁﬁs ofhholofypei.uh.5-,56; 27; 6.7,

Txﬁes. Goolouical Survey collections: holotyoo, Cat . No. 9588
paratyoe, Lat. No. 95&3 ‘ . .

e

'Hungarltos' nahw1sl n.sp.
'Plato XII figures o 5 i

LY

Only the holotyoe is cnOWn, of which about ono—half vhorl of living
chamber is vresocrved. : . s .

The antepenultimate whorl, at g diameter of about lu mm. is compressed
1nvolute, Wlth narrOWIy rounded vcnter und smooth surface. P

- . PR

e

The oenu.ltlmn o Whorl is involu g, comoressed, sharp~Ventortd, and
'smooth. '

The ultimate whorl, as proscrved, is involute, comoressed, sharp-
ventered and almost smooth; the surface has fine sigmoidal lines of erowth.

The saddles of tho suture , lipe are low and ‘wide, the lobes are short
and wide, vary finely indénted ‘at their ‘bases . Ll is larger than L2; ES is
not much {arger than S1, but S1 is larger than §2; about three auxiliary
lobes and saddles are present.',

~ The venter is sharpcr and tho numbef of!auxiliury lobeé and saddles is
growtor thon in Hungaritey 1nvolutus var . laovis Kiparisova.

Approxim?to moasurements are: 8l; --; -3 ==3 60; 51;5;,2u.5§,u,5.

ukmxﬁe. 'Gooloqicol Survey colleotions: holofype, Cat. No. 9596.

'Hungarites' ovinus n.sp..
Plate XII, figurecs 1, 2

The holoﬁybe, qhtiéolyféepfaté, is thc only k¥nown specimen.

The antepenultimate whorl is moderately comoressed, with somewhat
fastigate venter and smooth surface at lezst on the outer part of the whorl,
near the venter.
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The penultim.te whorl,.se:n in cross-soction, is comgressed, with |
sharp veater.

The ultlmate whorl, as preserved, - 1s comoressed, 1nvolufe, and sharp-
ventered. Near the oosterlor end are about three distant, low folds on the
middle of the side of the vhorl.

The sadiles are moderately deen; LS and S1 are of about the same size,
Il ig-very wide and larger than L2 and is flnely 1ndentad. .

The saddles are decver and the lobes longer than in 'Hunaaritos' nahw1si
and the inner whorls are thlck(r and hvve a fastigate, not rounded, venter.

-t

The smooth oxycones of th out r whorls and th smooth, comnressed inmer
whorly of 'Hunearites! mnalwisi and “*Zs¥ ovinug recall tho similar whorls of
Lonvobardltvsl_but thc sutﬁre 11nus-ar0 quito different. N

Aonroximate mcasurcmcnts arc¢y TO,.;- 5 {597 57; 25 7-

. Tyve. Geolosical Survey collactions: holotypq. Cat. No. 9591.

Family, Acrochordiceratidae Arthaber: emend. Spath
‘Gonus, Acrochordiceras Hyatd
) Subgenus, Paracrochordicoras Spath
as Acrochordlccras (Paracrochordiceras) americanum McLoarn
s e . Plate V, fiuure A N o ﬁ‘. -

4. . . '
o .

P

o Lk ‘ A e
":i9h6. Acrdch?rdicoras (Paracroéhord1C(ras) amiricanun sicEearns.
%o0l. Surv., Canada, Papor Go-1, p. 16 (mimoogrash);
samo, Supplemont to Appendix 11, p 3 (in print), Pl. V,
fié{‘ . 'l'-- ’ . L ’_'.:::_‘.

The enterior part of the ultimato =horl is. stout, a little thicker than
“high, somewhat fluttencd on sides, .gently arched “on venter, and has gently
‘rounded umbilicéal dhouldor. Postorior part of same.whorl is much thicker. than
high. Surface-of ‘this whorl covered with broad, sinegle ribs that are of
meximum width on th: venter; ribs are a littlc wroJected on the sides, but arc
straieht across the ventor. Innermost whorls smodth or with widely spaccd,
broad undulations on sidos.

The ribs apvear at a later stege of growth;. and arc finer and more
numerous than in-&crochordiceras (Paracrochordiceras) anedogum Welter.

Measuremetits .of the-holotyqe'aro:.36,0;.3u.0; 3705 H}.ﬁ-'iJ

America, a geogravhio name. - CeT T T e,

Tyve. Peological Survey collectiodst holotyoe, Cnt. No. 6475~

V'

v . . IR IR

R Family, Beyrichitidae .

B Genus, Bexrichites Waagen

< NN [ -’," . . .
The Ganmdiaﬂ ‘'spoeles rgfprrpd to tnls genus have Weak ornamont ‘gt all
stapos Qﬁ growth of heve: ornament ‘of varlous dcnrees of strengﬁh which -

‘ decllnos on outﬁr whorls. O B4

I v

.
- - .
- : by

mhuy Include.

“””'A “Weak brnament ‘at all stados

Boyrichites cf . ogmonti Smith
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B. Ornament declining or modified on outer whorls
a. ribbed or costatg inner whorls
Boyrichites aff . tcnuis Smith
" Boyrichites c¢f . falciformis Smith
‘bv ridoed and bullate inner whorls
Beyrichites delecni

Beyrichites dclecni departs from theo normal gonug, for it has umbilical
bullae and a keol, zlthoush 2 weak one, on the inner whorls. It lacks the
- latoral and ventral tubercles of Gangodharites Diencr.

4

.Péyriéhitosfcf‘ osﬁomﬁi Smith

" Thig is & larac, comnrOSde, involute ‘gholl, hav1ng an almost smooth.
surfacce at least as far back as the middle of the vonul timate whorl, an
almost anzular umbilicol shoulder, a narrow venter, except at the anterior
end where:thée venter ' is broad and flat and tas a rounded ventro-lateral
shouldcr.

It is somewhat morc comorcss=d ond hos & better defined, more angular
umbilical shoulder than the tyve of 3. osmonti.

v

I}

- Bexrichites of £ tcﬁuis Smith

Specimens so deslgnatod havA ‘comdresse d fairly involute whorls, with
narrov, almost fastigate venter, angular umbilicsl shoulder, and flexiradiate
lom ribs or costae on the inner whorls, vassing to a yet more reduced -
ornament with faint, lov folds, stronzest ncar the vontral. shoulder.

A . . ¢

Boyrichites of . falciformis Smith

© A laree specimen regembles Beyrichitos falciformis Smithy on the posterior
part of thé ultimateé.whorl, it has lovw, oven, sinzle ribs, only curved a
- 1ittle’ on the sides and on the anterior part of the gsame whorl;' it is nearly
.smooth, with only faint undul:tions. The Canadian specimen is largor and’ the
=+ stage. of éven ridbing persists to a latnr stage’ of ﬂrthh than in the tyve
specimen of B. cf. falciformis . -

-

L Beyrichlt\s deleﬁnl McL*arn
- Plate. I,:figure 53 Platc 11, flgurc 33 Plate IX, figure 2

1946.. Beyrichites deleémi McLoarn: Geol. Surv. Cancda,
Paper 46-1, p, 16 (mlmeogrnoh)' same, ApDOhdlx‘II p 2
(1n print), P1. I, fig. 5, Pl II, fim. 3.

This is a.comvressed, moderately involu*e specics. The inner whorls
are higher than thick, h-ve convergent sides, a somewhat flattened, lowly
convex venter, a distinet but rounded ventro-lateral shoulder, an abruptly
rounded umbilical shoulder, and an indistinct keel; rather stout ribs branch
from stout, short, elevated 'primary! ribs or:'bullae! and are vrojected
forward on the ventro~lateral shoulder. &t .maturity the whorl is relatively
much higher than thick, is more involute, has a broader, more rounded venter,
a less distinct ventro-lateral shoulder, and weaker, declining ribbing; only
low, distant folds remain on'the surface, particularly at the very anterior
end, or the surface becomes smooth. The suture line has a high BS and high
S1 with small indentations, & rather low S2, with small indentations, and
a verv low, but broad first auxiliary saddle. Four lobes are present on the
side of the whorl betwecn ES and the umbilical shoulder; Ll is long, L2 some-
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what shorter than L1, although about as wide; the first auxiliary lobe is
smaller than L2 and the sccond auxiliary lobe ls very small and about
on the umblllcal shoulder . .
This svecies is quite variable. It varies’ in stage of growth at Whlch
decline in orhhment occurs; in kind of ornament after decline, including
low, radial, curved folds or nearly smooth surface; in retention of digtinct
rivbing on ventro-lateral shoulders after decline of ornament on sides of
whorl; in strength of tbullae'; in comoression of whorl and in degree of
1nvolutlon- A . : i
Although most soecimens do not attain a mature stage of erowth, a
mature feature of the living chambér is a widening and rounding of the venter.

The inner whorls at a diameter of about 15 to 20 mm. are easily
recogunized; they ar. fairly compressed; rathor evolute, at first having fine
single ribs and a little later . strong bullae or short r1bs near .the umbilical
shoulder; this is followed by a stage in which the ribs branch from these
bullae; with the early bullae aponcar ventro-lateral auriculoids.. .

L. Varieties of this specins with faint !'bullac! vass tovards Beyrichites .
falciformis Smith, which lacks the 'bullae' or short primary ribs. Branching'
of the ribs'is more common thin in Smith's specics, that is, single ribs
are less commion. Tho ribbin~» of the inner w%orls is mofe.pronounoed than
in most othnr speclos of Bbyrlchitos.,, . Coe PR

“-Z'Measurem€nts of holotype are: 38 03 52 37Aqiw22;5: B
Measurements of varatvvoe, aroc: 61.0; 55.0"3330; 16.5.

. The namo is given for J.L. DeLeen.

Tyves . JOOlOPlCﬁl Suery 0011vctlons. holotypo Qat. No. 6479;
paratyve, Cat. No. 6480. e R : :

e

aenus, Hollanditos Dlenor R

Many svecimens in tho collectlons are moderately‘e%olﬁté, somewhat
compressed, with some tendency to formation of a ventro-lateral shouldén;fﬁ
narrow to somevhat broad, but mostly narrow, vonter, mostly well-defined . T
umbilical: shduldon, with siemoidal .ribs of varyine degrece of curvature or .-, !
'stiffness'; and ith no keel ‘bullae, or tubercles. They exhibit a fair
degroe of dlfferentlatlon and evidently belong to at least several species.
Many spec1mens L opear tq be incomplete, thut is, ‘they have not grown tq
full "size. ¥For this reason .only three of the larger and better prescrved
specimens are described . They are tentatively referred to Hollandites..
None has reached the stage of more or less ‘evolute, comoressed whorl, with
ginegle, ‘1ateral ribs or folds, of the Himalayan svecies. Some of the
British Columbian spccies scem to approach, in some deeorce at least, Smith's
teroun of Cerafites rotuloides’, which Spath includes in Frechites.

Hollanditos 7 mcconnelli McLoarn
Platc IV, figure 2 L

lQﬁBfllﬂéllahdlteg ? mcconnoill McLearn: GCoI'.Surv. Canzda,
Paver 46-1, Supploment.to Appendix II, p. 3 (in print),
PI IV fl-"'q 2

Much higher tﬁan'tﬁick whorls, rounded smooth venter, almost angular
umbilical shoulder . Low, rather wide*ribs, slightly convex on sides, are
projected forward. on poorly detinpd ventral snoulders, a feW r1bs bifurcatoe-
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near middile of sides; at antorior ond a few broad ribs blfurcutu high on

the sides of wihorl; othors arc sinelé. Geratitic suture line. Smaller and
with wider umbilicus, brosder ribs, and shortor saddles than H. voiti (Oppel),
and no tuberlces are proscnt.

Measuyrements near anterior end: 49; Ul4.5; 28; 27.5.

Type. Geological Survey collections: holotype, Cat. No. 9481 .

¢

Hollandites? humi ucLearn
Plate IV, figure 1

1946, Hollanditeg? humi McLearn: Geol. Surv., Canada, Paoer
46-1, Supplement to Apmendix II, p. 3 (in print),
Pl. IV, fiz. 1.

; Rather stout wkorls a lit*le higher than thlck with conv@rgent gently
convex sides, rounded ventro—lateral shoulders, rounded, smooth venter, and
almost angular umbillcal,shouldors. Ribs slightly convex.on sides, projected
a little on ventral shoulders; some single, some short and intercalated, some
bifurcatine from short, elevated !primary ribs'. Ceratitic suture line, dbut
small notches extend hlgh up on saddles; ES much wider than S1 or S2. Has
lower and thlcker whorls and stronger and more s1ngle ribs than H.? mcconnelli.

Approximate measurements: 65;138.5; 3¥a5; 25

Type:.. Geological Survey collections: Holotype, Cat. No. 9N82.j

Hollandites? ‘spivaki McLearn
Plate v, flmure 2 ‘

1946. Hollandites? spiveki McLearn: Geol. Surv.,Ganada;a
o ' Paper 46-1; Supplement to Apoendix II, p. 3 (in prlnt),
YRy, fige 2, . .

Whorls hlvher than thlck with convergent, gently convex s1des, narrowly
rounded, smooth vontpr well-roundad wmbilical . shoulder. . Short. elevated
Yprimary rlbs' divide oelow middle of sides. into two ribs that are strongest
where proj cted forward near inter. Suturc linc subammonitic vith only small,
dlstant 1ndentatlons on saddlos.. Lacks the broad flattened venter and ventral
'knots‘ of H. organi Smlth -and the umbillcus is larger not likely congeneric.

Measurements ‘gt beglnnlnw last qpadrant N9.5, h5 S 36.5 cst,. 30.5.

Tyoe . Geolozical Survey coll*ctlons. holothz Cat . To. glgs.

; Genus, Gynctoceras Hyatt

The strongly ribbedy nontuberculate, carinate-or subcarinate, fairly
tnvolufe  shells of tyoical species of the genus, liké Gymnotoceras blakei
(Gavb), so well repre ssnted in the Middle Triassic of Nevada, have not yeit
been located in northeastern British Columbia. If present they must be rare.

" Two other stocks or-specics grouvs arc present, however.

1

A. Stronzly ribbed, tuberculate, carinate, fairly involute, comoressed
shalls with ventro-lateral shoulders-arc included in the species Gymnotoceras
beachi-and . liardenscs The tubercles, althoush lateral, arc not far
removed from the umbilical shoulder and may disapoear on thc last whorl.

They h:wve ceratitic to subammonitic suture lines. They show some resemblance
to Spitzberzen shells like those of Gymnotoceras lagqucatum.
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B. Another group of species includes more or less 1nflated, evolute to
moderately evolute, non-c:rinate shells with convergent sldes, rounded or
flattened venter with variable fqrmation of rounded ventro-lateral shoulder,
without ventral tubercles, but with strong umbilical. bullae. They have an
earlier streé, .up to about 15 mm. diamet-r, of rounded, evolute whorls with
gingle costae, but ng bullas or tubercles. They are a marked feature of this
faund in northeastern British Columbia, and exhibif a considerable radiation
in form and ornament. Unfortunately they are too poorly prescrvid for a
satisfactory geparation into species and varictics. COnly a few specimens are
good enough for description and illustration. : v :

The speciesewith rounded Whozls reccall the Soitzbergen specios Gymnotocoras
nathorsti (Mojsisovics), but lack tho keel and ventral tubercles. Spath
. (192L4) has noted in sholls like G. pathorsti a convergence townrds tho
Steohanatids and the genus Koysgrlingitosﬂ The shells with flatter venter
and ventro-lateral shoulder show somc resemblance to Frechites, but lack the
ventral tubercles of that goenus. '

As alrcady noted, those shells oxhibit considerable radlation in form
and ornament. What may, for cquvenience, be called the shell of 'Koyserlingites
asvect' is fairly evolute, has a réunded, robust whorl, no ventro-lateral
shoulder, and umbilical bullas. Other sholls are more or less eovolute, .some
are more compresscd, some hove flatfened venters.and ventro-lateral shoulder.
.They vary in width of vonter, size, ghupe, strength, and spacing of bullae,
and in nunber of ribs tq each bulla. Rarely, the umbilical bulla moves. out
into somewhat of a lateral position. The ribbing declines - cn the outer whorls
of at least one species. '

In other specics a stage of 'Keysorlingitcs aspect' glves place on the
living chamber to a stage of comwressed, elevatcd whorl with or without
definite ventro-lateral and umbilical shouldors and with loss of the umbilical
bullae. - The stage of 'Keyserlingitcs aspuoct! may be brief.

In both the A and B specics grouvs the suture line is coratitic to
subammonitic., Only throc large 'saddles occur betveen EL and the umbilical
shoulder; the auxillary lobes and saddles arc small; S2 may be equal to or
smoller than BS or S1 end is situated on the bulla as in Frochites; it
moves out on the sido of the whorl whon the bulle so moves. In onc species
the first auxiliary lobe is on the umbilical shoulder; in another the
second auxiliary saddle has this position.

The Canadian gpecies of Gymnotocerds can be classified as follows.
A. Ribbed, tuberculate, carinate, comoressed shells
Symnotoceras beachi
: ; G. lairdensse '
B. Stage of 'Keyserlingites aspect!
a., Thig stage the mature shell
' Gymnotoceras columb1anum

G, wrighti
7'G helle
G. ino

b. This‘ tage followed by comoressed non-bullate stage
Gymnotoceras varium . . e
G, moderatum ' '

Gymnotoceras beachi McLearn
Plate V, figure 5~ |

'i9ﬂ6 gymnotoceras beac!:i McLearn: Geol. Surv.; Canada, Paéer,
uo—l p. 18 (mimeograph); samc, Supplement to Apvendix II,
4 (in print), P1. V, fig. 5.

This is a moderately involute svecies with whorls much higher than thick;
convergent, gently convex sides; broad venter; well-rounded ventro-lateral
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ghouldets; abruptly roundcd umbilical shoulder; small tubercles at ond of
faint, short 'primaryf-ribs frong which branch two to three ribs; some single
iritercalated ‘ribs, curved forward on sides, projected on ventro-lateral
shoulder; and low, ‘ventral keel. On posterior part ultimate whorl, rlbs_
stouter, whorlg -thicker, . venter wider, sides flat, Less conversent; better
‘defined Keel- Tike*ridee, no umbilical shoulder, and’ faint tubercles- or bullae
from which almost straloht r1bs ex*end to faint tuberclés on ventral shoulder.
The suture line ig’ subammonitlc, nith very small frllllng ‘on the top of ES;
deep indentations run, however, from the base of the lobes high up on the
sides of ES, S1, and even S52; $2 is much smaller than S1, is on the wnbilical
tubercle, and moves out with it when it takes a lateral position; the very
.§mall first auxiliary saddle is on the umbilical shoulder. L2 is much smaller
and sHortér -than Ll; and the first. aux1liary saddle is very smoll and just
outslde the unbilical shoulder. -

The tubercles, ‘although 1ataral are not far removed from the™ umbillcal
shoulder .,

- 4% maturo staoo of urowth ”vmnofoccras laqueatum (Lindstroem) has
‘;~u&nn&renfly lost th= inner tnbbrcles, has better defined ventro-lateral '
shoulders, 'the ribs arc thickened on the’ ventro~lateral shoulders, and the
suture line mey be simpler; tho first aux111ary lobe, not the flrst aux111ary
saddle, is on the umbilical’ shouldbr. : e’
: Measuremontq at the” boqlnnlny of thn‘last quadrant of th\ ultimate .
“whorl are: 38.5; 46.5; 36.5; 205" ' : oL 5‘“ L

RSO

The species name is given for H.H. Boach-
Tzoe; :eolorlcal Survey collectlons. holotybe, Cat‘ Wo. 0092.

(ol m L oL
AL bl . e . : -L .1 ‘ . »
.- » . \ . -

[

Gymnotocnras liardense McLearn L
) Plate v, flgure 3 R

b

. REN .
19&6 ’ uvmnotoceras liardenge HcLearn: Geol Surv., Oan@da

“Paver 46~1; Supplement to Anbendix II, po b (in print);
Pl 5’ fl"o 20' "

The holotyce is not a full-sized specimen. It is mostly scptate; a
small crushed frasment of the living chamber adheres %o the septate part.
Moderately involute,- compressed whorls much higher than thick, with )
convereent, somewhat flatténed sides, narrow, somewhat rounder venter, well:
defined, rounded ventro-lateral shoulders, abruptly -rounded umbilical
shoulaers, high umbilical wall, and faint kcel (sub-carinate) The ribs are
a 1little curved on the sides of the whorl, and are orojzcted forward a little
on -the ventro-lateral shoulder; they divide in tos and threes from tubercles,
or somewhat bullate tubercles, at the ends of short, 'primary ribst; some
single ribs arc present. In the vosterior part of th: last septate whorl the
ribs are strong on the sides of the whorl; on the anterior part they are
wegker on the sides, but are strons on the ventro-lateral shoulder. The
tubercles are latéral in vosition, but not far from the umbilical shoulder,
The crushed fraement of the livine chamber indidates nothing more than loss
of the lateral tubercles at this stage.

The suture line is ceratitic, but the small indentations occur high on
the sides of the saddles. IS and- Sl are desn agd-of almost equal width;
S2 is much more shallow, but broad, and is on the lateral tubercles; a very
small first auxiliary saddle is qutside the umbilical shoulder, and a minute
second auxiliary saddle is on the umb1110a1 shouldbr of th‘ holotyvoe specimen.
Both Il and L2 are long and w1dc.

Two other specimens are fairly closc to the genotype, aIIOW1ng for.some
variation in width of umbilicus and in the suture line, but in both §2 is on
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the latoral tubercl:, and the firsy auxiliary lobe is outside of the umbilical

shouldor. Both are compre SSud; bven on the- innur whorls.

All three mentioned specitins show .gome roscmblamce £, Zymnotoceras
laqueatum . (Lindqtrom) in dresonce of: tubwrcles oni inner Whorls, on loss of
tubercles ‘at maturity, -and on reductlon in strength ‘of .ribbine on sides,
though retainine their gtrength on the umbilical shoulder. They, however,
have much more compressed inner, that is, anultimate and antevenultimate,
Whorls, probably have a samewhat simoler suture line, and the first auxiliary
lobe 4is outside the umbilical shoulder. They have ‘higher whorls, wcaker
‘ribbina, with loss of tubercles at maturity and 8. somewhat gimpler. suturc )
line, ‘than ymnotoceras beachi. They can be easily distinguished from the |
inner whorls of Beyrichites deleeni by tho vresence of lateral tubercles

rather than bullae, by their finer ribbing, and by thu simpler suture line.

" Two other spocimens have’ somewhat thicxor and stouter penultimate and
antébenul timete whorls and less well-defined tubcrcles than the holotype.~
They “also. rctain more’ of the 1iving chamber than the holotype, .on which . .
they record the loss of the lateral tubercles, decline in ribbing -on"the '
sides of thé whorls, and the retention of considerable. strength of ribbing
on the ventro-lateral- shoulder. It is Dossibla that these two specimens
are very close to Gymnotocoras lagquostum (Lindstrom),. Gertainly closer, than
the Holotyte . Only comparison with actual specimens’ or photograshs of - -

. lngueatuni Gould ostablish tho dosrce of thoir afflnlty with, ‘that E - A\L
Snitzb@rgcn specing. ‘ '

% . jeasurements of tho holotyve at about the middio of, the last qnadrant
of the septate shell arc: 31.5; 50453 35; 255.

Tynew -Geolowital Survoy tolldctions: hoiotyoe, Cat’. No. ghgs. -

Gymnotoceras oolumbianum Mcharn
Platc III, figurp 7

1946 . gyinotocorus columbisnim McLearn: Goole. Surv,, Canada, -
Paper 4o-1, p. 17 (mimeograph); same, Appendix IT% p. 2 =~
(in nrint) Pl. 111, fiz. 7. , feoe el 10

-.j‘ ’. -Y,'.

T - N [73:2 Nl
. Thig ig'a stout—Vhorlud moder tely’ evolute sn601“s'- Tha Wharl is o
Jfabout as ‘hish as thick, has gontly round-d, convergent 'sides; WldG,.lole -
roundod “Yonter v -and’ Woll—roundod not-very digtinct vontro—lateral and, well— ’
- rdunded umbilical shouldef. Ornament ori postnrior half of ultimatu whorl -, ;
consists of closely spaced, broad, rdunded, nearly straight ‘ribs’s On
anterior part large tubercles appear, from each of .which threec to four ribs
branch; the ribs arc slightly curved on sides and projected & little, near
the venter. Venter smooth, with no trace of a keel« Imncr whorls, seen in .
umbilicus, are rounhded, svolute, and ornamentod with 'single radlal ribs..

The rihbing is !'stiffer!, less projected, the tubercles arc.coarser
and apoear at a later stage of growth than in Gymnotocords nathorsti .

Mojsisovics < B} , i‘ P ;k N e . o

Moy

: L , . L .. ) : sl ; y o , e
Avproximato’measurements of holotyve are: Ub.5; U5:0; 47.05 28,0, .

British Columbia, & geographic name.

’ Tioe;" GcblbéiﬁaT'Survey'cpilections: holotype; Cé%;‘Vp, 5691.

=)



e : . o S . N _32- s < Sae ,.\"“ -
R R : s
—vmnotoceras wrlghti McLearn .
- Plate 7, fisure M R A L

. .\.q -'-‘.

s

19h6 Gymnotoceras wriehtl McLearn: Geol:' Surv., Canada, L
- Paper<ﬁg;l Sunolement ‘o Appendix IIy po b (in orlnt),
e P, fig. LY , : '

i About one quadrant of living chamber of holotype is preserved. ‘Wheorls
are higher than thick; have nearly flat, very convergent sides; narrow,
rounded, smooth venter; rounded umbilical shoulder; and high, steep umbilical
wall. -Low ribs-are .slightly curved on the sides and projectéd a little at :
their ventral ends.: Three ribs branch ‘from strong, elevated, umbilical bullae,
or two branch and one is intercalated.

, The suture llne is subammonitic, the indentations ‘on the tops of the -
saddles beine much smaller thzn those at the base of the lobes. Three large
saddles lie betweey EL and the umbilical shoulder; S1 is almost as: large as
ES; S1 is smaller than S2; and the auxiliary saddless are small and are on
the vmbilical wall. - Ll is long and. wide; L2 .is smaller than Ll: the first
suxiliary lobe is very small and .on the poln} bi&ical shoulder‘ :

Comnared w1’Gh Gymnotocrras columblanum, the manxer is more narrowly
rounded, the sides of the Whorl ar: more ,ongargént‘”and the number of rlbs
per each bulle is less. S . t

-3 weoy "1 . ~ 3 e ..

Measurements at the begL_nlna of: thb last qyadrant of the ul%timate whorl

of the holotype are: 5#.5, ug; MO 28 5 R

xg . Geoloalcal Survey collvctions. holotype, Cat No. 9M8M

A gy T :: . ’ N * :4 -
_ Gymnotoceras helle: n.sp.
' - Plate X, flauro 7

i.;f' v A

This is.an evolute, somewhat comnressed ohase of the' specxes of
'Keyserlingites aspectt. L .

The iholotype isventirely septate. "The whorls are highér than thick, have
somewhat flattened sides and venter, rounded ventro-lateral shoulder, ‘some- -
what convergent sides, - and, at the anterior end, an abruptly rounded umbilical
shoulder. ‘On the core, the ribs are: narrow, distantly spaced, bifurcating:
from narrow.bullee, . ér single and.short, and 0rojectad a 11tfle oh the ventro-
lateral shoulder. The venter is smooth. . : Ct

The poéterror part,of thesultlmate'whorl:”as.presarved, of the holotyps,
is more rounded  than: the anterior vart describéd aboves Inner whorls; at a
diameter of about 20 mm. are evolute, and have falrly dlstant fine, mostly

sinegle rlbs w1thout the umbllical bullae. T

4, .
3

The suture 11ne is ceratltlc. but the indentations run high.up on the..
sides of ES and S1. ES is wide and deep, S1 is large, S2 is small, and the
auxiliary saddl~s are small. On-posterigr -part of the-ultimate whorl of the
holotype, S2 1is on the umbilical shoulder; ,on the anterior part, the second
auxiliary saddle is_ on the umbilical shoulder. ‘L1 is widey: L2 much smaller
than L1, and the auxlliary 1obes are small.

Thls svecies varies in devree of evolution, compression, roundlng of
sides of whorl, and definition of umbilical shoulder.

It is.more evolute and compressed than Gymnotoceras columbianum or

G. wrighti. It has more distantly spaced ribs and more evolute inner whorls

than Gymnotoceras geminatum Mojsisovics.
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Aporoximate measurements are: hu 55 MO 28 ost; 35,

Tyoes . Geologlcal Survey collectlons..holotype, Gat No. 9593,
paratype, Cat. No. 9592. ‘

BRI AP M .
Gymnotoceras ino ne.sp.

The holotype is not'perfectly nreserved, but has conspicuous features
that warrant description. Only agbout h: 1f a whorl is oreserved, but all
of the living chamber 1s knowny

The shell 1is fairlj‘eVolute.' The whorl 1s a little hicher than thick,
convergent, someqhat flattened sides, flattened venter, rounded ventro-
lateral shoulder, rounded umbilical shoulder . The bullae are large and
projecting. Althounh moqtly adjacent 40 “the umbillcal shoulder, they move

oy

to a position a 11*+10 outside this shouider at thu anterior end of "the shell,

In the uostorior part of the holotybe and " prdbably ‘at about the beginnine of
the livine chamber, thé ribs are fine and branching, about three tb a bulla;
at the anterior end the ribs are disapaearing, but. the bullae remain large
and prominent. S ffhmﬁ,. o
. Several larger specimons aﬂpear to bolong ‘Yo the anterior end ‘of the |

living chamber of this spocies or are part of ‘tho living chamber - of a very
similar spccies. They have smooth,. convergent sides; low, rounded, and flat
venters; rounded ventro-lateral shouldcrs; and larpe projccting bullae near
the umbllical shoulder.

The bullae are much larger than thosc of helle or of any other Canadian
species. The loss of ribs is also distinetivo. The venter is much broader
than in G. wrighti.

Approximate moasuremgnpslafo: 523 ﬁl;ﬂ35 ost; 3l.

Type. Geological Survey dolloctionss holotype, Cat. No. 959k,

‘.I.‘.'
i

' mepotoceras varium n.sp.
Platc XI, Tiguros 5, 6

The entepenultlmato whorl is ovolute, rounded, about as hlgh as thlck
and hag single ribs.,

- The oonultimate whorl is evolute, inflated, rounded, about as high as
"thick, with convergent rounded gldes, rounded venter, and for a part of
this w.orl, strong umbilical bullae from which branch strong, somewhat
distant ribs; intgrcalated_slngle :1bg”are also present, and all ribs are
. proj~cted somQWha% at thoir ventral ondg; the ventor is smooth.

The ultlmate whorl is much more comoressed more involute, has more
flwt?enod sides and, yentir, has a rounded ventro-lateril shoulder has a
rounded umbilical shouldox losos the umbilical bullacs, and has sinele
ribs, thickest on the middlb of the side of the whorl.

. The suturo llnp 1s ceratitic, but the 1ndentat10ns run” up high on the
sides of the saddles. ES is wider than S1l. 1l ip ‘much larger than L2.
The second auxiliary saddle is on the umbilical 'shoulder.

This species differs from both G&mnotoce%aé'éolimbianum'and'G"wrighti.
havineg a final stage of comvressed whorl with 51ngle ribs and no umbilical
bullae. It recalls to some degree a Hollandites . HoweVer, it has stouter
and thicker 1nner whorls, with strong umblllcal bullae, than any species of
this genus.




_
Eetimated measurements. 70 43:-30; 33

Type. Goolouical Survoy collections holotyoe Cef;'ﬁogt9595.

Gymnotoceras mode¢ratum n.sp.
Plate X, figure 10 .

. ..,,::' . , . . . . ) . H . ' , N

The posterior vart of the ultimate whorl of this small ‘specles is :
moderatcly evolute and rounded, and has closely spaced Tils, partly bBranching
from umbilical bullae; ribs orojected at their ventral ends} the venter is
smooth. Ihis ig & brzof stage of 'Kezserllngltes asosct'

The remainder and- anterior oart of the ult;mate whorl 1s comoressed
is much higher than thick, ‘hgs flattened sides, =ently. arched. narrow

. -7 venter, 'rounded ventro-lateral shoulders, and rounded umbilical shoulders.

* The somewhat sigmoidal.ribs are projected forward on the ventro-lateral
; shoulders. thm venter is smooth and: the umbllioal bullae disappear.

This soeoiss is much smaller than vanotoceras varium, is more .
compressed, has more sigmoidal ribs, has only a brief stage of 'Keyserlingites
asoect', and ‘i€, apparently, more involute. It lacks th- keel of , -

lagueatum, and tho rlbbing does not become wiak on -the sides of the whorl .

1

Aporqximate measurements. 39. 50; 18 ost., 2h 5. -

Tyoe. Geological Survey collections: holotype, Cat. No. 9596.
“w oy ’, “a , “ . ‘"i' . . H . .
Famlly. Ceratltldae Mojsisovics ocmend Spath
Genus, Frechites Smith
Frechites kindli McLearn

b LT - ‘Plae IV, .figure 4 . .

t

.

1946. TFrechites kindli McLearn: Geol . Surv., Canade, Paper
ho-l p. 18 (mimeosraph); same, Supnlement to Appendlx I,
4 (in print), Pl. IV, fig..H.

" ."The holotyve includes the septate. part of, the shell only.. Considerable
change takes pluce in the ultimate whorl of this specimen; in the second, .
quadrant the whorl is higher than thick, with somewhat quadrangular section;
nearly flat, somewhat convergent sides; nearly:flat venter; well-defined but
roundéd ventro-lateral sshoulder; rounded umbilical shoulder, and. very faint,
indistinct keel. Tubercles near the.umbilical shoulder move out from the
umbialical shoulder with growth; two ribs tranch from each. tubercle. .an_
intercalated 2ib lles between each branched pair!‘rlbs curved ‘and wesker on
gides, stronger and a little projected on ventrd-=lateral shoulder, Antériorly
theiwhorl ig hisher, thc vonter more. rounded, the ventro-latersl shoulders
are legs distinct, the tubercles disappear, the r1bbing becomes weaker, and
no keel is present., The suture line is subammonitlc with very small
indentations on the saddles. : I

Comvared . with Frochites nevadanus Smith,.E. kindli is smalieér, “hes
thinner, more rectansular whorls, weaker. lateral tubercles that disavpear
at an early staze. of growth, and no well-doflnod.Ventro-ldteral tuoercles.

Measurements of the ‘holotype ares 51,5, 4g.5; 37.0 27.0.
The snecies is named for E.D.:Klndle ‘

Type s Geolovical Survey collcctions: holotyoe, Cat No. 0093.
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Fenus uncertain
'Ceratites! Hayesi ifcLearn
Plate I, figure 2-

“";19h6. igerntites! hayesi McLearn. Geol . Surv., Can&&a,
: Papsér 4o-l (mimeozraoch)} same; Appendix II p. 2
(in print), P1. I, fig. 2. -

The holotype is moderately evolute, with stout whorls slightly higher
than ‘thick. At anterior end of ultimate whorl the ventral and lateral
areas are almost flat, and the ventro-lateral shoulder is distinct and
rounded. A%t posterior end of same whorl the venter is narrowly rounded,
the gides are flatly convex, and the ventro-lateral shoulder is pourly
defined., Oh the sides are stout, straight ribs extendin~ to and projected
a lit*le on tho-ventro-lateral shoulders. The wide ventral area is smooth,
with a faint, thread~like keel. The suture line is ceratitic. Var.
angulatus McLearn (G.S.c., holotyve 6470) is more compresscd and has a more
engular ventrsl shoulder) some ribs do not reach this shoulder. Var.,
pinguis iMcLearn (%.S.c., holotyyge 6h77) has thicker whorls than typical
species -and attains a stuge of flat venter at earlier stage of egrowth; the
ribs’ are mostly short and stout.

The generic positlon of 'Oeratltes' hayesgi n.sp. is not clear. I%
does not séem to belons to any established genus . - The angular ventral
shoulder and faint keel are found in the Ceratitidae, but the single non-
branching ribs at all stages of growth are not so characteristic of that
famlly. Probably a new genus is required R

Measurements -of holotyoe are: 27 5 ho.o 35.0; 31 5
The qb cies name is givon for A.0. Hayes

Ex s - Beoloeical Survey collectlons. holotype, Gat. Vo. oh?S.

[y
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APPENDIX I

\; ) ‘ The Middle Triassic of Liard River, B.Q.

By.E.D. Klndle . '

In Paper. U4-16 (19hl) the iu'riter applied the namé Toad formation to a
series of thin-bedded siltstones, sbales, and thin, lenticular limestqne
beds of Lower and.Middle Triassic age that outcrop along. Liard and Toed
Rivers near the mouth of the Toad,.the type locality of the foxmatlon. The
name was used in mapping similar siltstones, limestones, and shales that
outerop along-Liard River 11 miles:upstream from the mouth of the Toad,
together with some overlying massive limestone and gsandstone beds and minor
shale beds. It was also used to include some thick,. massive sandstone and
erey limestone beds.that outcrop at Hell Gate, 16 mlles .upstrean from the.
Toad . It is now vroposed that all these maggive beds of grey limestone and
sandstone be mapped -tozether as a separate lithological unit to be known a8
the Liard formation, the type locality: belng at Hell Gate on’ Llard Rlver.

The Toad formatien, near the mouth of Toad Rlver, is comprlsed of
brown and black, platy shales, and.grey to. brown and yellowish, thin-bedded
siltstoney :with.g- few; .thin, lenticular beds of, yrey to black, foss111ferous
limestone. These strata are partigalarly well exdosed in steep, 400-foot
rock. bluffs: gn the.north-side of Liard River betwern 1 mile and 2 miles
downstream from the mouth of the Toad, where the Liard cuts easterly across
the -formation.; The beds strike northerly, and dip from 20 to 35 degrees
east. Thoy rest ~upon soft, thln—beddcd llvht arey. shales of tae Grayllng
formation; andr-are. overlaln on tha east by. dark, crumbly, marine shales of ’

“the Garbutt fermation (Lower Crotaceous) Thrce miles up Toad Hiver the

! oasterly dipping beds. are 1nterrupted by o small anticline, the axial plane

ipf which slso strikes northerl -On_the north bank of the Liard, about
¢ 2.miles-below, the mouth of tho Toad .o hishly. fossiliferous, 6~1nch limestone

» “bed oceurs in dlack shales about MOO feet abovo the b&sp of thb formatlon.

The fossils collected by the writer from this] bed wore 1dontif10d by F.H:‘
MeéLearn (1945) as representing a Lower Triasgic Wasatchltes fauns. Hig"

“published 1list records the fauna as follows: 'Plionltes‘ hollandi MdLearn;

Wagsatchites canadensis McLoarn, W meekl var . deleong McLearn, Anawasatchites
tardug McLearn, A. merrilli McLearn, Xenoceltltes robertsoni McLearn, *

“X. cf. hannai MathQWS, X, warreni MqLoarn, Pseudomonotis ovalis Whlteavés,

P. ovalis var.' kindli McLearn, and Orthoceras sp. and Wasatchites procurvusg
McLearn probably from this. locality.

Another thin limestone band -on the northeast bank of Toad Hiver, 2 miles
upstream from its confluence with-the Liard, contuined Wasatchites meekl var.
deleeni McLearn, Pseudomonotis ovalis Whiteaves,. and P. gvalis var. kindll
McLearn. A few foot below this band some spoclmens of . Posidonomya sp. weze
collocted. o . . e

R

' About 1, 000 foot doWnstream,from ‘the 6= indh ”asatchitos zone described
above, on-the south bank of the Liard and 300 feet hlgher 1n the section,

. or abput 80 feet below the too of the formation, are several narrow beds of

: (Paracrochordlceras) 8P+, Sturia sp., and Nautilus sp.’

black limestone. associated with dark argillaceous shales. Both limestone
and shale beds jcontain abundant fossils within. a thickness of 20 feet, and

.. concretions found.-in the shales are also- fossild ferous. McLearr reports

thg collection -firom here ko be the BeyrldhlteSFGymnotoceras or Parapojenoceras
fauna of Middle: Trlassic ave. It included. the’ followinp. Leiophyllites?
kindli McLearn, Zymnites hollandi McLearn, Longﬁbardltcs canadergis McLearn
'Hungarites'! metaczarti McLearn, 'Hunsarites' boreag McLearn,. 'H.! caurus
McLearn, 'H.!' bufonig McLearn, 'H,! T nahwigi McLearn, Acrochordiceras

O

On ascendlnﬂ the Liard, the Toad fofmation is next seen ‘about 11 miles
upstream or & miles southwest of the mouth of Toad Rlver where it Torms.
part of the west-1limb of the Toad antlclinc, prev1ously descrlbed by the
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author (194, p. 17). An asscmblage of thin-bedded shales, sandstones, and
siltstones, about 1,807 feet thick, is well exposed along the north bank of
the river. These strata strike northwesterly and dip frqm 30 to 70 desgrees
southwesterly. The shales range from brown to bl ck, and are interbedded
with narrow, grey and brown sandstone and siltstone beds. Towards the upper -
part of the formation the sandstone beds are calcareous and contain a few
fossils. ‘A UO-foot band of black, sandy limestone that occurs 150 feet . |
below massive calcarepus sandstones of the - -overlying formatlon (Liard) is.
highly fossiliferous. I% is underlain by 35 feet of black, platy shale that
contains fossil-yielding concretions up to 1 foot in-diameter. .The fossils
collected by the author from the 40-foot limestonc zone are reported by
Mclearn to beloneg to the Boyrichites-Gymnotoccras or Parapopanocoras fauna of
Middle Triassic (Anisian) ege. The species from this zone are listed by
McLearn as follows: Parapopanoceras normale ilcLearn, P. obesum, P. medium,
Anaeymnites aff. lamarckl Ovpel,. zgnltc hagi McLearn, Longobardites
canadensis Mclearn, n, 'Ceratites' hayesi McLearn, Sphaera cf. whitneoyi Meek,

‘Qstrea sps, Trieonodus sp., and Spiriforine sp.

Part of an 1chthyosaur specimen taken from the same Y0-foot limestone
‘zone wWas examlned by C.M. Sternberg of the Geological Survey, who compares
~ it with the Middle Triassic sp~ciles ymboggondzlus piscocus Leidy.

The drift—covered interval 150 fent across the strike that separates
the No-foot limestonu band from overlying massive grey beds of -calcareous
sandstone, is underlain by shales and thin-beddod sandstones. These are
exposed- on the south bank of the river, and arc prosumed to be the toomost
beds of the Toad formation in this locality. To tho west therc ig a
conformable succession of about 600 feet of sandstones with minor- shale beds,
and one.b6~foot bed of hard grey limestone 130 feet from the top of the section.
The sandstones’are generally thick, massive, calcareous beds, but are thinly
laminated in places. Grey is the most common colour, but some beds are brown
and others a light straw-yellow. The upper 50 feet consists of -~rey, massive,
argillaceous sandstone beds that ars very like those seen at the ravid on
the north side' of Liard.River 2 miles farther upstream, and agein at Hell
Gate, another .2 miles farther:west. At the ranid, the water falls over:a bed
30-feet.thick packed with the brachiopod Coenothyris?. . This band is under-
lain by about 500 feet of limestone, sandstone, and shale, east of which
bedrock:1is drift covered. .4t 200 foet below the brachiopod zone is 10 feet
of erey limestone, underlain by 50 foet of shalé and san&y limestqne,

100 feet of masgive sandstone, and 15 feet of massive grey limestone.’

The island at Hell Gate is part of the crest of gn anticline that trends
northwesterly. ‘Beds dip h} degrees northeast on the northeast side of the
island 'apd 15 degrees southwest on-the southwest side. The island is
comprised largely of beds of hard groy limestone and sandy limestone that
exhibit a total thickness of K0 feet at the crest of .the fold. These beds
contain plentiful Nathorstites mcconnelli Whiteaves and Daocnella of late
Middle Triassic age. Southwest of the island the Nathorstites beds are
overlain by at least 200 feet of sandstone and limy beds, above which are
black shales .of the overlying Garbutt formation. Similar hard grey limestone
and sandy limestone beds outcrop for half a mile east of Hell Gate Island
on the south side of the river, where they are brought up into view by two
anticlinal folds. McCOonnell (1891) found Triassic strata at the next canyon
above Hell Gate and at the Raplds of the Drowned, and, judging from aerial
photozranhs, thick sections of Triassic strata should be present.

All of the morc massive beds of groyvsandstones and grey limestores,
‘mentioned in:the paragraph above, werec orizinally included by the:writer with
the siltstones, sandstones, and shales of the Toad formation for convenience
in preliminary mapping, but it is now felt that it would be advantageous to
map them as a separate lithologlcal unit. As those beds are well exposed
alone Liard River at Hell Gate, the latter place might be regarded as the
tyoe locality, and the namc Llard Tormation is oroposed 'for them. !
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It is McLearn's obscrvation from ficld work done during the 1944 secason
(Dyrsonal comnunication) that a similar line mizht be drawn between fine-
bedded- siltstones and sandstones below, and more massive Middle Triassic
strata above, in the vicinity of the Alaska Highway some 50 miles south of
Hell Gate. In that locality hc noted that the upper, Liard-like strata
were comparable to the lower vart of the Groy member of the Triagsic
Schooler Creek formation of the Peace River foothills, previously described
(McLearn, 1940).

The Lower and Middle Triagsic strata thicken considerably towards the
west from the conflucnce of Liurd and Toad Rivers. Near the mouth of the
Toad the Toad formation is about 800 feet thick, and no beds of the Liard
formation are present. Eight milos due southwest the Toad formotion has
incressed to an estimnted 1,800 feet in thickness, and overlyine beds of
Liard formation have made their appearance with a minimum thickness of
000 feet. At Hell Bate the lowor beds of the Liard formution are concealed,
but the limestone beds arc much thicker, suggestinz that the total thickness
of the formation is increcasing.
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SUPPLEMENT. NEW MIDDLE TRIASSIC AMMONOIDS from Northeastern
British Columbia, by F. H. McLearn

Patapopanoceras normale n. sp. Pl. VIII, figs. 7, 8; PlL IX, figs. 5, 6. Large,
mostly compressed species with almost angular venter; venter widens at anterior end, Um-
bilical expansion involves more than one whorl and proceeds at slower rate than in P. fetsa
and P. vernevuili (Mojsisovics). Meas. par.: approx. 60; - ; -; -: 58.5; 41.0; 26.3; 21.0.
G.S.c.: hol., 9574; par., 9575.

Parapopanoceras obesum n. sp. Pl. VIII, figs. 5, 6. IHas thicker, more inflated
whotls than P. normale. Rate umbilical expansion slow, as in P. normale. Venter narrowly
rounded except at anterior end where it broadens. Meas.: 55; 30.5; 31.8; 43.5. G. S. c.:
hol., 9576.

Parapopanoceras medium n. sp. Pl. VIII, figs. | to 3. Of moderate size, mostly
compressed, more than whotl of umbilical expansion. Angulation of venter, variable. Ven-
ter broadens at anterior end. In size and stage of growth at which umbilical expansion be-
gins, is intermediate between P. normole and P. proematurum. Approx. meas.: 43; 38;
25.5; 30. G. S. c.: hol.,, 9577; par., 9578.

Parapopanoceros praematurum a. sp. Pl 111, fig. 2; Pl VI, fig. 4. Described
in first edition, Append. II, p. 1, as var. of P. tetsa; now raised to species rank. Smaller
than P. medium, with much earlier appearance of umbilical expansion. Venter narrowly

rounded. Approx. meas.: 31; 40; 24; 26. G. S. c.: hol,, 6441,

Parapopanoceras selwyni n. sp. Pl. IX, figs. 7 to 9. Medium size, compressed,
narrow venter; flattened sides; umbilical expansicn continues meie than one whorl. Evenly
spaced striations. Differs from other Toad species, having wel defined umbilical shoulder
on ultimate whorl and has more crowded septa, shorter lobes. Aprox. meas.: 47.5; 44;
27.5; 21. G. S. c.: hol,, 9579; par., 9580.

Anagymnites via alaska n. sp. Pl. VII, fig. 1. Described as var. of A, involutus
Gugenberger in first edition, Supp). to Append. Il, p. 3; now raised to species. Has wider
saddles and surface not so smooth as A. involutus, having irregular varices of growth. Invo-
lute, compressed. Meas.: 56; 43; 21.5; 26.5. G. S. c.: hol, 6446.

Longobardites larvalis n. sp, Pl. IX, figs. 3, 4. Holotype is small, evolute, with
thick, rounded whotl, distinct ventral keel, bordered by small furrows. Irregular tubercles,
spines, bullae on sides; faint strigate ornament. Prchably an inner whorl of a large oxy-
cone like L. infornafus, but one in which keeled ornate stage persists longer. G. S. c.:
hol., 9583.

'Hungarifes’ mackenzii n. sp. PL. XIl, fig. 3. lnner whorls evolute, stout, with
rounded sides, ventral keel, distant, faint ribs that are not as stout as, and are less ornate
than, H. mctoggarti. Outermost whorl oxycone with different suture line than H. mcfaggarti.

G. S. c.: hol,, 9584,

*Hungarites’ courus n. sp. Pl XI, figs: 1, 2. Beginning ultimate whotl about.as
high as thick, with keel and stout ribs; end same whorl compressed, with rounded ventro-
lateral shoulder, greatly reduced keel, and ornament. Smaller than H. boreos, stage of

compression comes earlier. Approx. meas.: 20.5; 49.5; 32.5; 25. G. S. c.: hol.,, 9585.
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'Hungdrites’ boreas n. sp. Pl. X, figs. 3, 4. Beginning last whorl about as high
as thick, with rounded, ventral keel and faitly strong ribs; end last whorl more compressed,
has ventro-lateral shoulders, narrow ventral keel. Fine sigmoidal ribs on inner side of whols.

Smaller than H. dowsoni, compressed stage coming earlier. Meas.: 25.5; 49; 40; 25.
G.S.c.: hol, 9586.

*Hungarites’ dawsoni n, sp. Pl. X, figs. 8, 9. End penultimate whorl fairly stout,
with narrow, fastigate venter, strorg ribs inner part sides. End ultimate whorl fairly involute
and compressed, with fastigate venter, and ventro-lateral shoulder; with growth of shel,
whortl shape passes from thick to compressed and ribs from strong to weak, not the reverse

as in H. triformis Mojsisovics. Estimated meas.: 48; 55; 33; 14.5. G. S. c.: hol,, 9587.

*Hungarites’ bufonis n. sp. Pl. X, figs. 4 to 6. This species differs chiefly from
Dalmatites parvus Smith in larger size and broadening of venter at anterior end. Irregular
varices of growth and sigmoidal, uneven, faint folds. Approx. meas. hol.: 44.5; 56; 27; 6.7.
G. S. c.: hol., 9588; par., 9589.

‘Hungarites’ nahwisi n. sp. Pl. XII, figs. 4, 5. Inner whorls compressed, invo-
lute, and smooth, with narrowly rounded venter. Last whorl oxycone. Venter sharper, more
auxiliary lobes and saddles than in Hungarites involutus var. laevis Kiparisova. Approx.

meas.: 81; - -; -: 60; 57.5; 24.5; 4.5. G. S. c.: hol., 9590.

‘Hungarites’ ovinus n. sp. Pl. XII, figs. 1, 2. Inner whotls apparently smooth and
compressed, with fastigate venter. Last whorl, an oxycone, smooth, except a few folds.
Longer lobes, deeper saddles than H. nahwisi. Approx. meas.: 70; - ; -; -: 56; 57; 25;
7. G. S. c.: hol,, 9591.

Gymnotoceras helle n. sp. Pl. X, fig. 7. Evolute, compressed, with rounded ven-
tro-lateral shoulder, somewhat convergent sides and umbilical bullae; rather distant ribs,
smooth venter. More distantly spaced ribs, more evolute inner whotls than G. geminatum

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

Gymnotoceras ino n. sp. Fairly evolute, whorl a little higher than thick, with con-
vergent, rather flattened sides, almost flat venter, rounded ventro-lateral and umbilical
shoulders. Bullae large. Ribs declining to smoothness on living chamber. Bullae much lar-
ger than those of G. helle. Loss of ribs distinctive. Venter broader than in G. wrighti.
Meas.: 52; 41; 35 est.; 31. G. S. c.: hol., 9594.

Gymnotoceras varium n. sp. Pl. XI, figs. 5, 6. Penultimate whorl of ‘Keyser-
lingites aspect’, with strong umbilical bullae, lateral ribs, smooth venter. Ultimate whorl
compressed, with flattened sides and venter, rounded ventro-lateral shoulder, single lateral
ribs; no umbilical bullae. Differs frcm G. columbionum in final stage of compressed whotl.

Est. meas.: 70; 43; 30; 33. G. S. c.: hol,, 9595.
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Gymnotoceras moderatum n. sp. Pl. X, fig. 10. Beginning of last whorl is of
'Keyserlingites aspect’. Remainder same whorl compressed, with flattened sides, narrow
venter, rounded ventro-lateral shoulder, no umbilical bullae, sigmoidal ribs, smooth venter.
Mouch smaller than G. varium, more compressed, ribs more curved, bnefer stage of ‘Keyser-

-lingites aspect’. Approx. meas.: 39; 50.5; 18 est; 24.5. G.S.c.: hol, 9596.

Pecten tetsa new name. For Pecten 2 sarsiana McLearn: Geol. Surv., Canada,
Paper 47-24, Appendix, p. 1, Pl VII, figs. 3, 4. The name sarsiana is preoccupied by
Pecten sarsionus McLearn (1937, p. 131). G, S. c.: hol,, 8781; par., 8780.

CORRECTION. Substitute Cat. No. 9597 for Cat. No. 9553, plesiotype of

Hoernesia woyoniana MclLearn: Geol. Surv., Canada, Paper 47-24, Appendix, Pl VII,
fig. 7.

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

TOAD FORMATION (SHEET 1)

Figure |. Longobardites intornatus McLearn n. sp. Holotype

Figure 2. ‘Ceratites’ hayesi McLearn n. sp. Holotype

Figure 3. Ussurites arthaberi var. cameroni McLearn n. var. Paratype
Figute 4. Gymnites hagi McLearn n. sp. Holotype

Figure 5. Beyrichites deleeni McLearn n. sp. Holotype

PLATE I
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BEYRICHITES—GYMNOTOCERAS FAUNA

TOAD FORMATION (SHEET 2)

Figure 1. Ussurites arthaberi var. cameroni Mcl.earn n. var. Holotype
Figure 2. Sphaera cf. whitneyi Meek

Figure 3.  Beyrichites deleeni Mcl.earn n. sp. Paratype

Figure 4. Leiophyllites 2 kindli McLearn n. sp. Holotype

Figure 5. Longobardites mctaggarti McLearn n. sp. Holotype

Figure 6. Parapopanoceras fetsa McLearn n. sp. Holotype

PLATE II
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BEYRICHITES—~GYMNOTOCERAS FAUNA

TOAD FORMATION (SHEET 3)

Figure |. Llongobardites canadensis McLearn n. sp. Holotype

Figure 2. Parapopanoceras fetsa var. praematurum McLearn n. var. Holotype
Figures 3, 4. Ussurites muskwa McLearn n. sp. Holotype

Figures 5, 6. Llongobardites canadensis McLearn n. sp. Paratype

Figure 7. Gymnotoceras columbianus McLearn n. sp. Holotype

PLATE III
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BEYRICHITES-GYMNOTOCERAS FAUNA

TOAD FORMATION (SHEET 4)

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Fiaure 5.

Hollandites & humi McLearn n. sp. Holotype
Hollandites & mcconnelli McLearn n. sp. Holotype
Trigonodus 2 sp.

Frechites kindli McLearn n. sp. Holotype
Piychites wrighti McLearn n sp. Holotype

PLATE 1V
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BEYRICHITES-GYMNOTOCERAS FAUNA

TOAD FORMATION (SHEET 5)

Figure 1. Acrochordiceras (Paracrochordiceras) americanum

McLearn n. sp. Holotype
Figure 2. Hollandites 2 spivaki McLearn n. sp. Holotype
Figure 3. Gymnotoceras liardense McLearn n. sp. Holotype
Figure 4. Gymnotoceras wrighti McLearn n. sp. Holotype
Fiaure 5. Gymnotoceras beachi McLearn n. sp. Holotype

PLLATE V
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BEYRICHITES-GYMNOTOCERAS FAUNA

TOAD FORMATION (SHEET 6)

Figure 1. Gymnites hollandi McLearn n. sp. Holotype X 14

PLATE VI
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BEYRICHITES-GYMNOTOCERAS FAUNA

TOAD FORMATION (SHEET 7)

Figure 1. Anagymnites involutus var. via-alaska McLearn n. var. Holotype

PLATE VII
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BEYRICHITES-GYMNOTOCERAS FAUNA

TOAD FORMATION (SHEET 8)

Figure 1. Parapopanoceros medium n. sp. Paratype
Figures 2, 3. Same species. Holotype

Figure 4. Parapopanoceras praematurum n. sp. Holotype
Figures 5, 6. Paropopanoceras obesum n. sp. Holotype
Figures 7, 8. Paropopancceras normale n. sp. Holotype

PLATE VIII
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BEYRICHITES-GYMNOTOCERAS FAUNA

TOAD FORMATION (SHEET 9)

8

Figure 1. Parapopanoceros tetsa Mcl.earn. Holotype
Figure 2. Beyrichites deleeni Mclearn. Paratype
Figures 3, 4. Longobardites larvalis n. sp. Holotype
Figures 5, 6. Paropopanoceras normale n. sp. Paratype
Figures 7, 8. Parapopanoceras selwyni n. sp. Holotype
Figure 9. Same species. Paratype

PLATE IX
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BEYRICHITES-GYMNOTOCERAS FAUNA

TOAD FORMATION (SHEET 10)

Figures 1, 2. ‘Hungarites’ mctaggarti McLearn. Holotype
Figure 3. Longobardites canadensis McLearn. Plesiotype
Figure 4. 'Hungarites’ bufonis n. sp. Paratype

Figures 5, 6. Same species. Holotype

Figure 7. Gymnotoceras helle n. sp. Holotype

Figures 8, 9. ‘Hungarites’ dawsoni n. sp. Holotype
Figure 10. Gymnotoceras moderatum n. sp. Holotype

PLATE X
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BEYRICHITES-GYMNOTOCERAS FAUNA

TOAD FORMATION (SHEET 11)

Figures 1, 2. ‘Hungarites’ caurus n. sp. Holotype

Figures 3, 4. ‘Hungarites’ boreas n. sp. Holotype

Figures 5, 6. Gymnotoceras varium n. sp. Holotype
Figures 7, 8. Longobardites intornatus McLearn. Holotype
Figures 9, 10. Same species. Plesiotype

PLATE XI
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BEYRICHITES-GYMNOTOCERAS FAUNA

TOAD FORMATION (SHEET 12)

Figures 1, 2. ‘Hungarites’ ovinus n. sp. Holotype
Figure 3. ‘Hungarites’ mackenzii n. sp. Holotype
Figures 4, 5. ‘Hungarites’ nahwisi n. sp. Holotype

PLATE XII
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