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THE LO\iilER TRIASSIC OF LIARD RIVER_. B .C. 

IN TRODUCTION 

In the autumn of 1943, E.D. Kindle of the Geological 
Survey supplied several interesting fossil collections of Lower 
Triassic a ge , obtained by him from the valley of Liard River, 
British Columbia. Their study has revealed the presence of two 
faunas , one of earli er Lower Triassic a ge and the other of later 
Lower Tria ssic age . The occurrenc e of the f auna s has already been 
made known i n fr elimina.ry a1mounc ements (Mc Learn and Kindle, 1943; 
Kindle , 1944 ) , and their stratigraphic r e l ations have been desori'7~d 

1 
Dates within brackets r ef er to y ear of publication, and appear 
in list of r 0f erence s a t t he end of this r eport. 

(Kindl e , 1944) . It is proposed, in this mimeogr aphed r eport, to 
r evi ew their succession and location, to treat their correlation at 
some l ength, and to add a f ew note s on the fossils thems elves. In 
add ition, the species a.r e illustra t ed in thr ee printed plates, and 
t he new specie s ar e described i n an a ccompanying printed appendix. 

This may a lso be consider ed a s the third in a serie s 
of illustr~t ed r eports on the characteristic fossils of the Mesozoic 
formations of the west ern interior of Canada . The two preceding r eports 
a. r e : "Revision of the Lower Cretaceous of the We stern Interior of 
Canada", Geol. Surv., Canada , Pa.per 44-17, second edition; and 11 The 
Upper Cret a ceous Dunvegn.:n Formation of Northea stern British Columbia 
and Northwestern Alberta", GeoL Surv. 1 Canada, Pape!- 45-21. Thes e 
r eports ar e desi gned for the geolo gist who wishes to be able to 
r ec ogni~ e f aunas in the fi eld, and ther eby identify the formations in 
which they occur. For this purpos e , the illustra tions of fossils on 
the plates a r e arranged a ccording to f aunas and formations and not in 
the usual biological ord er. 

2 

STR.A TIGRAPHY 

The name Grayling has been given by Kindle* to a 

The stra ti gr a phy of tha t part of Liard Ri ver basin from which the 
pr esent summary is t aken is discussed a t l en gth by E .D. Kindle (1944). 

forma tion, 600 to 1,000 f eet thick, tha t outcrops on Grayling and Liard 
Rivers. It is composed of gr ey , soft, lamina t ed shales with rare, 
sandy and ca lca r eous beds. Specimens of Clar a i a cf. stachei Bittner 
wer e collected by Kindle from this formation on the north bank of 
Liard Ri ver opposite the . wes t end of an island a bout 1-~- mileB east of . 
t he mouth of Crusty Creek (S ee l oca lity A, Figure 1). Specimens of 
the same spec i es wer o a lso obtained by Kindle from t a lus on the east 
bank of Toad River at its junction with the Liard (See locality B, 
Fi gur e 1). -
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The Toad formation overlies the Grayling conformably, 
and consi sts of black and brovm platy shales , siltstones, sandstones, 
and limestones (Kindle , 1944). It is 800 f eet thick near the mouth 
of Toad River, from which it r eceive s its name , and nearly 2,400 feet 
t hick 9 miles to the wes t. Ki ndl e exami ned a. we ll-expos ed section on 
t he north bn.nk of Liard River about 2 mile s north of the mouth of 
Toad River (See locality C, Figure 1). About 400 f eet above the base 
is s. thin bed of lime stone containing a Lower Tria ssic fauna with 
'Prionites ~ hollandi n . sp ., \/ila sa tchi t e s ca.nadens is n .sp ., W. meeki 
var. del eE:ni n.var ., Anavm.satchites to.rdus n.sp,, Ana.wasatchites 
merri'TI'in.-:Sp., Xenoceltites robertsoni n ,sp. , X . cf. hannai Mathews, X. 
n~rtnni n . sp., Pseudomonotis ovn.lis Whiteaves,-P. ovalis var. kindli -
n.vn.r., and Orthocer a. s sp. Wa sn.tchites procurvus-n.sp. is probably 
fr om this loca lity. 

About 300 f eet higher stratigraphica.lly in the same 
s ection (Kindle , 1944) is a 2-foot bed of black, impure lime stone 
carrying a Middle Triassic (Anisian) fauna with species of the ammonoid 
gener a. Beyrichite s, Sturia. , Par apopanoc er a.s , etc. 

The Lower Tria ssic Wa satchite s f auna ha s been collected 
in the same formation on t he northeast bank of Toa d Ri ver about 2 mile! 
upstr eam f :·om its confluence with the Liard (S ee loca lity D, Figure l). 
Her e a r e Wasatchite s meeki var. deleeni n,va r-:-;-Pseudomonotis ovalis 
Whi teave s ; and P . ova.TrSVe.r. kindli n.var. 

These Lower Triassic faunas of t he Toad formation seem 
to have been almost ent~rely overlooked by McConnell in his descent of 
Li ard River in 1887 (See McConnell, 1890). Howe ver, he ma.de no col
l ections below Hell Gate , where Kindle 's collections wer e found, all 
his fossil s having be en obtained f arther ups t r eam a t and between the 
Rapids of t he Drowned and Hell Gate (See Fi gur e 1). One specimen 
found by McConnell and described by Whiteave s (1889), Pseudomonotia 
ovulis, is of the Lower Triass ic Wa satchites f auna, and, presU1!l8.bly, 
Lower Trias sic beds a s well as :~Uddle Triass ic bed s of ~he Nathorstites 
zone a. r e expos ed a t the Rapids of the Drowned , In f act, McConnelif s 
collection fr om this locality seems to have been a mixed one, repre
sentative of more than one f aunal zone, 

At Hel l Ga t e (See Figure 1), limes tone and sandy lime
stone near the top of the Toa d formation contain the Nathorstites 
fauna, which wa.s collected by McConnell in 1887 and by Kindle in 1944. 
This fauna doe s not appear to be pre sent in the ea st near the mouth of 
Toad River, in which dir e ~tion, as pr eviously noted, the formation thi~s 
and, thereby , may have lost t he higher horizons of the west. From other 
sections i n northea stern British Co lumbi a , i t is known that the 
Nathorstite s fauna overli e s the Middle Triassic (Anisian) f auna mentioned 
in a. preceding par a graph . 

In northea stern British Columbia. the sequence of the 
known Lower and Middle Tria s sic faunas is as follows: 

Middle Tria ssic (I..e.dinian - Nathorstite s f auna 
(Me so-Tria ssic) ( Anisian - Beyr ichi tes fauna 

Lower Trii:\,s sic 
(Eo-Tria~ic ) 

(Upper 
(Lower 

- Wa.sa tchite s fauna. 
- Clar a ia c~. stachei fauna. 
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CORREIA TION 

The present pa.per is concerned only with the two Lower 
Trias~ic faunas, the Claraia cf. ste.chei fauna. in the Grayling formation 
and the Wasatchites fauna in the Toad formation (See Figure 2, 
Correlation Table) . 

As the on l y fossil known in the Gr ayling formation ie 
Claraia cf. stachei, the determination of its age depends on the strati
graphic r an ge of this species a lone. In eastern Greenland Claraia 
staohei Bittner ha s a co~paratively long range , from the Glyptophiceras 
to t he Proptychites ~ones (Spath, 1935), that is, it r ange s through 
both the Otoc er atan and Gyronitan age s of Spathts nomenclature, the 
first two of the thre e ages of the Lower Ee-Triassic. Providing that 
the imperfect specimens from the Gr ayling, desi gna t ed Claraia of, 
stachei, ar e of that species , the fossiliferous beds of the Grayling 
can be dated early Lower Triassic, but how eo.rly cannot be inferred. 
Th8y lTif\Y repr esent the early O~oceratan age, the l a t er Otoceratan age, 
or some part of the Gyroni tan age . Thus, t hey may be of earliest Lower 
Triassic Rge or some l ater date in the earlier part of the Lower Triassic. 

An early Lower Triass ic fauna has been recently r eported 
f r om the centra l Canadian Rockies. I n an interesti ng ·paper 1i1rarren (1945) 
has r ecord ed the probable pr esence of the ammonoid genus Ctocer as in the 
l ower part of the Su l phur Mountain member of the Spr~y River formation. 
With it h6 lists the ammonoid gener a Ophiceras and Protychites , 
identified , so the author sta t es, from fl~ttened , imperfect specimens. 
If pr esent, the associa tion of Otoceras and Ophicera s suggests the 
upper or second Otoceras-bearing zone-of the Lower Tr i as sic (Spath~ 
1935) . This i mplie s an earlier age for Protych::.tes than has hitherto 
been suppos ed, earlier , i n fact, than upper Gyronitan. However, an 
early Lower Triassic age is at l ea st indicated . The occurr ence , too, 
of Gtoc er~s in nny Canadian or even any North American forms.tion is of 
unusu~l inter es t and its discover y a most i mpor tant contribution to our 
knowl edge of the American Tria ssic. 

At about the same horizon but not the same locality, 
War ren (1945) records the presence of Claraia. sta.chei. This suggests 
at l east a. tent ative correlation of the C, cf. stachei beds of the 
Grayling for mation with some lower pa.rt of the Sulphur Mounta in member 
of the Spray River formation (See Fi gure 2). 

In Nevada Clara.ia sta.chei occurs about 150 feet above 
the base of the Candelaria formation and 40 to 50 feet below beds with 
Proptychi t es and Prionobolus of Gyroni tan age (Muller and Ferguson, 
l939). It is probable, therefore, that the C. cf. stache1-bearing beds 
of the Gra.yling formation can be correl ated with some lower part of the 
Candelaria for mation (See Fi gure 2 ) . In making these corr e l~tions it 
should be r emembered thiit the Gra.y ling specimens of c. of. stachei a.re 
imperfect, although probably of t his spec i es . It shonld be r emembered, 
further, t hat the pel ecypod c . stache i has a fairly long r ange as compar ed 
with most a.rnmonoids , r angi ng- as it does throughou t the first two ages 
of the early Lower Triassic, the Otoc er atan and Gyronitan (Spath, 1935). 

In the Fort Douglas ar ea , Utah, no fossils have a s yet 
b een found in the Lower Triassic Woodsid e formation or in the basal part 
of the overlying Pinecrest for mation. The lowest fossil-bearing beds of 
the Pinocres t, however, a r e not far ab ove the base of that formation and 
t hey contain fossils above the known r ange of c. stachei. It is, there 
for e , infer r ed that the c. stachei beds of the-Graylillg-formation are to 
be correlated with the Vfoodside, or at most wit h a basal part of the 
Pinecr est (S ee Figur e 2). 



The Woodside formation in southeastern Idaho carries an 
early Lower Triassic fauna with C. stachei, as does also the Dinwoody 
of Wyoming (Newell and Kum.mall, l9rt"). A correlation of the Grayling 
vnth these formations in Idaho and Wyoming is, therefore, suggested 
(See Fi p.;ur e 2) . 

The 1 asatchites fau~a in the Toad formation affords a 
much more r eliable basis for correlation than C. stachei in the 
Gra.y ling, because it has a shorter stratigraphic range. The genus 
Wasatchites i s not lmown from many parts of the world, although the 
Ja1own occurrenc es ar e wid ely scattered. It was first r ecognized by 
:V1a thews (1929) in the Fort Douglas area, Utah; later• r eported from 
Spitzber gen and Timer (Spath, 1934); and fina lly collected by Kindle 
on Liard River in 1943. It occurs in what is best known as the 
Ana sibirites beds or zone, but the genus Anasibirites has not yet been 
found on Liard River. Its fairly restricted time range is a.bout later 
Owenitan t 'b possibly Columbitan (Spath, 1934), that is, near the middle 
of the L:lter Ea-Tria ssic or upper Lower Tria ssic. 

In North America ~he stratigra phic position of the 
Wasa tchite s f auna with r e spect to other Tria ssic faunas is probably 
best defined in t he Fort Dou glas area of Utah (S ee Fi gure 2) • There 
it occurs i n the Pinecrest formation (Mathews, 1929, 1931), above beds 
with Me ekoc eras and below those with Tirolite s and Columbites. 
As sociated with Wa satchites a re lSpecies of Xenoc eltite s, Hemipri onites, 
Gurleyites , and AriaSibTrites . To this fauna the Wasa tchite s fauna on 
Liard River shows considerable resemblance. V'lasa tchi t e s canad ensis n alSp. 
can be compn. r ed with coarsely ornate species like Wa sa. tchite s terrini 
t.~a thews and W. ma gnus Ma thews; W. meeki '"3.r. deleeni n .var. wi h W, 
meeki Mathe1'1S ; andXenoc eltitescf. Tia.nnai with X. hanna i Ma.thows"°; 

A specie s of V'n. satchites ha s been described by Spath 
(1934 ) from t he Anasibirite s beds on the island of Timor in the 
Netherland s Ea st Indies, sugge sting a correl~tion of these beds with a 
part of the Toad forrnn. tion. He has also describ ed a specie s of 
''!a satchite s f rom the Posidonomyn beds on the island of Spitzbergen. 
Spa th (1934 ) , however, does not conl51der tho.t an exact correlation can 
be made of the se Spitzber gen beds with the Wa sa tchites beds of Utah. 
They may b e slightly later, thus extending the r ange in time a very 
little beyond that r ecorded in Utah and, consequently, probably a 
little l a t er than t hat recorded by Wasatchites in the Liard River 
section. 

It is possible that bedlS of this age a r e mis sing in the 
Triassic section of the centra l Canadian Rocki e s . Warren does not 
r ecord the occurr enc e of any genera or species of the Via sa tchites fauna. 
from that r egion. He doe s , however, tenta tively identify the anunonoid 
genus Flemingites a t the top of the Sulphur Mounta i n member and a fauna 
with t he ammonoid genus Gymnotoc era5 at the bottom of the overlying 
Whitehors fl member of the Spray River formation . If the se e.mmonoids 
a r e present it f ollows tha t there 1s a break or hiatus in the section 
equ i va l ent to most of Upper Ee-Triassic or upper Lower Triassic time; 
for Fl emingites occurs in t he hi ghest stage of the Lower Ea-Triassic or 
l ower Lower Triassic, and Gymnotoc er a s is of Middle Tria ssic (Anisian) 
age . Warr en (1945) infers the presence of a disconformity between the 
Sulphur Mount a i n and Whitehors e members (for hia tus See Figure 2), 

I n the Cande l a ria. formation of Nevada Muller and Ferguson 
(1939) r ecord no other than early Lower Triassic fauna s. As these faunas 
a. r e confined t o· the 'lower part of the formation (See Fi gur e 2), some 
hi gher and 1.mf oss·ilifer ous part of 1 t may be of th'8 same age as the 
Wasatchites-bearing beds of Liard River. 

I n Ida.ho , beds equivalent in time to the Wa satchites 
bed s may be i ncluded in the Thain.e s group . In Wyoming equivalent 
stra t a J'Tla. Y be some r ed ·!:> eds of the Chugwa ter formation. 
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NOTES ON FOSSILS 

The printed appendix tha t aco.;;mpanies this mi,meogre.phed 
r eport is brief, and the followin g notes are supplementary to it, 
Both append ix and not es ar e intended only to r ecord the results of a 
preliminary study of the f auna , and it is hoped l a t er to publish e. 
mor e compl et e a ccount of the pa l aeontology. 

appendix: 
The following abbreviations ar e us ed in the printed 

pl. f or plate 
fi g . for figure 
hol. for holotype 
par. for pa r a. t ype 
G.S.o. for Ge0 l ogical Survey colleotion 
meas . for measur ements 

Measur ements of ammonoid~ are given in standard order: 
diamet er i n millimetres ; height of whorl, a s perc enta ge of diameter1 
thickness of whorl, a s percentage of diameter; width of umbilicus e.s 
percentage of diameter. Unl es s otherwise sta t ed a ll measurements of 
anunoncids ar e m~de at the anterior end of the specimen, thnt is, at 
t he maximum diameter, and, unless otherwis e. stated, ar e t aken from the 
holotype . All type s a r e l odged in the Geo l ogica l Survey oollections 
a t Ottaw9.. · 

Ri 'Ver "l.r e 
hoped, i n 
A. t tention 

The collections of Lower Triassic fossils from Liard 
sma ll, and little study of variation is possible. It is 
a l a t er publica tion on Middle Triassic fossils, to give more 
to variation i n ammonoids. 

Spo.th 1 s class.ification of Triass ic nmmonoids, as pre
sented i n r 8cent publicat i ons (See Spa th, 1934 , 1935), ha.s been 
followed. Mat hewsf wor k on the Lower Triassic of the Fort Douglas 
a r ea (Se6 Ma thews, 1929) ha s a lso been made use of. 

The genus Anawasatchites is described in the appendix. 
A few additional obs ervations a r e her e record ed in order to explain 
why this new genus is er ected . The gener11 now established in the 
f amilie s Prionitidae Hyatt emend. Spath and Sibiritidae Mojsisovics 
emend. Spath ar e somewhat narrowly defined, and it doe s not seem 
possible to pl a c e a small group of specie s from· Liard River in any of 
them without maki ng them mor e inclusive than their authors intended. 
It is true that at m.~turity the species of this small group acquire a 
Wasatchites-like ornament; tub ercles a r e present on the Uiilbilical 
shoulder; about thr ee ribs branch from each tubercle ; these ribs are 
f a int on the sides but become strong on the ventral sh0ulder and con
tinue as strong, stra i ght rib s or folds across the venter, This 
or nament, however, is a ssumed a t a late stage of growth, and the 
or nament of the inner whorls and the posterior part of the ultimate 
whorl is quite different from that of typica l Wa sa tchites, The se 
earlier whorls are a lmost smooth and show only f a int folds, whereas in 
fa sntchi t es t hey have an Ana sibirites-like ornament, with single ribs 
on the sides and ext ending across the venter. In Anawa.satchites a lso 
t he whorl s a r e f a irly well compr es sed a t a il stages of gr owth, and the 
umb ilice. l enlar gement i s mor e r apid. The compressed, nearly smooth, 
i nner whorl s su ggest the G. smithi gr oup of Gurleyite s Mat hews, but in 
Ana.w.:1. sa tchi t e s a stage of1rra sa tchi t es-like ornament is a ttained, the 
umbilica l enln.r gement is not so abrupt, and ther e is no stra i ghtening 
of t he whorl on t he body cht>.mber. Compa r ed with the ba stini group of 
Gurleyites ther e i s no s i ngl e ribb ed Ana. sibirites-like sta ge of 
ornament; r ounded node s a r e pr esent, a lthough some are a little 
bull~te in for m; t he ribs branch from t he node; the ornament is be
comi ng stronger, not declining; and t he umbilica l enl a r gement is more 
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even and gradua l. Compared with Arctoprionites Spath the nodes are on 
t he umbilical shoulder, not on the middle of the sides; they are not 
strongly bullate, and the ribs cross the venter. Annwasatchites in a. 
sense occupi es a position between Hemiprionite s and Wasatchites and 
between Gurleyit:i~ and Wasatchites . 
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APPENDIX. NEW LOWER TRIASSIC SPECIES, Liard River, B. C., 

by F. H. McLearn 

'Prionites' hollandi n. sp. Pl. II, fig. 8. Posterior part ultimate whorl much 
higher than thick; has narrow, somewhat convex venter; rounded ventral shoulder; 
rounded, distinct umbilical shoulder with distant faint swellings. Anterior part of 
same whorl inflated, little higher than thick; somewhat convex venter, rounded ventral 
shoulder; lateral folds, each supporting tubercle. Shallow furrows cross venter. Folds 
not rounded as in Prionites. Tubercles too close to umbilical shoulder for Arctoprion
iles, venter not so tabulate. Meas.: 64. O; 43.5; 37. 5; 23. 5. G. S. c.: ho!. 9469. 

Anawasatchites n. gen. Earlier whorls and part of ultimate whorl involute, com
pressed, with flatly convex venter, nearly smooth or with faint ribs or folds. Gradual 
umbilical enlargement. On anterior part of ultimate whorl assumes a Wasatchites-like 
ornament. Ceratitic suture line, large ES and SL Compared with Wasatchiles has 
more compressed whorls at all stages, smoother inner whorls, no Anasibirites stage of 
ornament, and Wasotchites ornament a~sumed at later stage of growth. Compared 
with Gurleyites. umbilical enlargement not so abrupt; no Anasibirifes stage of orna
rr.ent, and at maturity has Wasatchifes-like ornament. Genotype: Anawasatchiles tar
dus n. sp. 

Anawasatchites tardus n. sp. Pl. Ill, figs I, 2. Discoidal, moderately evolute 
species, high compressed whorls, narrow flatly convex venter, rounded ventral shoul
ders. Gradual umbilical enlargement, but no straightening of whorl. Earlier whorls 
nearly smooth, and faint folds on sides, faint furrows on venter. Anterior part ultimate 
whorl has coarse tubercles from which branch indistinct ribs, strong and projected on 
ventral shoulder and strong and straight across venter. Differs from all species of Wa
satchites principally in smoother inner whorls and later assumption of Wasalchites or
nament. Meas. at and near anterior end: 68. O; 42. 5; -- ; 25. 5: 59. O; 44. O; 
32. O; 23.5. G. S. c.: ho!. 9470. 

Anawasatchites merrilli n. sp. Pl. III, figs. 3, 4, 5. Compared with A. tardus 
n. sp., ribs on ventral shoulder are less prominent, and on venter consist merely of 
broad folds separated by shallow furrows. Some tubercles are bullate. Posterior part 
ultimate whorl and inner whorls nearly smooth or with faint folds somewhat thickened 
at umbilical shoulder. Shell proportions like A. tardus. LI has coarser and fewer in
dentations than in A. tardus. Meas.: 73. O; 42. 5; -- ; 23. 0: 67.0; 43.0; 29.8; 
23.0: 51.5; 47.5; 31.0; 20.5. G . S.c.: hol.9471. 

Wasatchites canadensis n. sp. Pl. II, figs. 1, 2, 3. Compared with Was
atchites perrini Mathews whorls are thicker, tubercles appear at later stage of growth, 
some decline in ornament at maturity. Compared with W . meeki Mathews, whorls 
are thicker but not so high, umbilicus wider, ribs stronger on sides, tubercles more pro
minent. Compared with W. orientalis Spath whorls are thicker, tubercles probably 
stronger. Has stout, thick whorls, slightly convex venter, rounded ventral shoulders. 
Mature ornament of strong ribs and tubercles, about three ribs branching from each 
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tubercle. Inner whorls have single ribs. Meas.: 50. O; 42. O; 40.0; 28.5. G. S. c.: 
ho!. 9472; par. 9473. 

Wasatchites meeki var. de/eeni n. var. Pl. II, figs. 4 , 5, 6. Compared with type 
of W. meeki Mathews, whorls are not so high, the umbilicus is wider, and the ribbing 
is a little stronger. The whorls are much more compressed than those of Wasatchites 
canadensis n. sp., the ribbing is weaker, and the tubercles are weaker and bullate in 
form. Strength of ribbing and proportions vary, but all specimens higher than thick, 
with rounded ventral shoulder, weak ribbing on sides, stronger on venter, and tubercles 
are bullate. Meas.: 46. O; 40.5; 35.5; 30.5. G. S. c.: hol. 9474. 

Wasatchites procurvus n. sp. Pl. II, fig. 7. Compared with W. canadensis n. sp. 
whorls are not so stout but subquadrate in outline, umbilicus is wider, ornament fin~r, 
ribs more projected on ventral shoulder, and ornament declines at anterior end. Dif
fers in similar features from W. perrini and W. magnus, and whorls are not compres
sed. Compared with W. tridentinus Spath, whorls are thinner and umbilicus wider. 
Prominent features are subquadrate whorls and marked projection of ribs on ventral 
shoulder. Meas.: 59. O; 37. 5; 35.5; 34.0. G. S. c.: ho!. 9475. 

Xenoce/tites roberfsoni n. sp. Pl. I, figs. 8, 9. A somewhat compressed serpen
ticone. With growth, venter from broadly to narrowly rounded, whorl becomes more 
compressed. Stages of ornament include: lateral widely spaced swellings; closer broad 
swellings; fairly widely spaced, narrow ribs projected forward near venter; constrict
ions and ridges curved forward on venter. Compared with X. hannai Mathews, umbili
cus wider, stage of lateral swellings persists to later stage; in rib stage ribs narrower 
and venter narrowly rounded at maturity. Wider umbilicus, lower whorls than in X. 
spitzbergenensis Spath, Meas.: 40. 5; 25.5; 23. 5; 55.5. G. S. c.: ho!. 9476. 

Xenoce/tites warreni n. sp. Pl. I, figs. 2, 3. A compressed serpenticone. Stages 
of ornament include: lateral widely spaced swellings; more closely spaced low !Wellings 
or flat ribs; low, flat ribs separated by narrow furrows or shallow constrictions which, 
with ribs, are projected on ventral shoulder and are straight across venter. Whorls 
relatively thicker and umbilicus wider; flat folds on penultimate whorl more distantly 
spaced than in X. matheri. Meas.: 38.5; 30.0; 26.0; 49.5. G. S. c.: ho!. 9477. 

Pseudomonotis ova/is var. kindli n. var. Pl. I, figs. 5, 6. Left valve obliquely 
ovate, about as long as high, fairly convex, slightly flatt ened in postero-dorsal angle. 
Indefinitely segregated, convex anterior ear. Surface ornamented with numerous ir
regularly spaced radial striae. Length, 19 mm.; height, 19.5 mm. Right valve, par., 
only gently convex, with well-defined byssal notch; finer striae than on left valve. This 
variety has finer striae than P. ova/is Whiteaves and shorter hingeline than P. hima
ica Bittner. G . S. c.: hol. 9478. 

OTTAWA, CANADA, 
NOVEMBER. 1945 . 
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Figure l . Claraia cf. stachei Bittner 

figures 2, 3. Xenoceltites warreni Mel.earn n. sp. Holotype 

Figure 4. Pseudomonotis ova/is (Whiteaves) 

Figure 5. Pseudomonotis ova/is var. kindli McLearn n. var. Holotype 

Figure 6. Pseudomonotis ova/is var. kindli McLearn n. var. Paratype 

Figure 7. Xenoce/tites cf. hannai Mathews 

Figures 8, 9. Xenoceltifes robertsoni McLcarn n. sp. Holotype 

PLATE I 
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WASATCHITES FAUNA 
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Figures I, 2. Wasatchites canadensis McLearn n. sp. Holotype 

Figure 3. Wasatchites canadensis McLearn n. sp. Paratype 

Figures 4, 5, 6. Wasatchites meeki var. deleeni Mc Learn n. var. Holotype 

Figure 7. Wasatchites procurvus McLearn n. sp. Holotype 

Figure 8. 'Prionifes' hollandi McLearn n. sp. Holotype 

PLATE II 
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Figures 1, 2. Anawasatchites tare/us McLearn n. sp. Holotype 

Figures 3, 4, 5. Anawasatchites merri/li McLearn n. sp. Holotype 

PLATE III 
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