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REVISION OF THE LOWER CRETACEOUS 
OF THE ¥TES TERN INTERICR OF CANADA 

(Second Edition) 

INTRODUCTION 

Since the publication of the first edition of this report 
in 1944 , many fossil collections, made by fi eld parties of companies 
searching for f a vourable oil structures, have been submitted to the 
Geological Survey for examina tion. The study of these collections has 
furnished new data. on stratigraphy and correlation. This has mostly 
confirmed the views already set forth in the first edition, but some 
further revision is necessary. In addition, more detailed descriptions 
of stratigraphy seem advisable. Therefore, thi s second, enlarged 
edition has been prepared. 

Until recently the · Lower Cr et a ceous of the we stern 
interior1 of Canada. wa s known to include only one f'orrna.tion, the Kootenay; 

1 
The western interior of Canada is her e assumed to include the Rocky 
Mountains and Foothills Belt of eastern British Columbia and western 
Alberta, and the Great Pla ins of Alberta , Saskatchewan, and western 
Manitoba. 

to consist only of non-marine deposits; and to occupy only a comparatively 
small area, namely, the southern and centra l foothills and mountains. 
Today at least thirty units of forma.tiona l r ank a r e r equired to define the 
complex and variable lithology of our Lower Cretaceous. They underli e a 
vast area, including parts of the Roc·ky Mountains and a l a r ge part of the 
Foothills · and Plains, and ·they embrace beds of mar~ne as well a s ·non-marine 
origin. The' increase in the number of Lower Cretaceous formations has 
been due to the r:eaogni tion of new uni ts in areas recently studied, and 
to the redemption of other units previously and erroneously ass i gned to 
the Upper Creta ceous. . · 

Important fi eld studies have been ~ade by the staff of the 
Geologica l Survey, the Ge&logical Departments of the western universities, 
the Resea-rch Council of Alberta ·, the British Columbia Department of Mines, 
and the geological staffs of private companies searching for oil in the 
Cana.dian 1est. Dr. L. F. Spath's studies of Gault ammonite s , and of 
ammonites from the Lower Cretaceous of India ho.ve been of particular 
value, and his references to Canadian faunas are quoted. The present 
vrri ter, however, i s responsible for all correlations 13.nd for identifications 
of species . 

STRATIGRAPHY 

The Non-marine Southwest 

In the western part of the Crowsnest Pass area. and 
elsewhere within the Rocky Mounta ins, the Kootenay formation is vePy 
thick. In the Michel aren, Ma cKay (1934)1 has recorded 3,600-t feet of 

I Dates within brackets refer to year of publication, and appear in list 
of references at the end of this report. 
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mas sive, coa r se - g::-a ined, cro ssb edded, brown wea thering sandstone s, with 
some l ense s of fine conglomer a t e , soft, sandy, gr ey a nd bla ck sha les, 
and coa l seams. The strn.ta ca.:.:-ry p l ant r emains and a r e of n on - marine 
origi n . The succ eeding Bl a irmor e group consists of 6 , 500 fee t ( e stimated ) 
of ma s sive congl omer a t e , gr ey , greeni sh , a nd y e llowi sh sand st ones , light 
br own wea i~her"i.ng sha l e , and t hin coa l sea.ms ; fr eshwa. t er · limestone s a r e 
pr esent :_n t~1e upper part (Mac Kay, 1934) . 

To t he ea. st t hese formations a.r e not a s t h ick and a r e 
finer gr a5.n ed . Thu s , i n the Foothill s , in the Col emt1.n South a.r eq , the 
Kootenay c onsists of 600 t o 800 f eet of n on - marine, gr ey-brovm wea thering 
sand stone , g:· ey t o bla ck sha l es .• and coa l seams (Ma cKa y, 1934) . Plant 
r ema ins a r e common. The overlying Bl a irmor e stra t a c onsist of 1,800 to 
1, 850 feet of non -marine , gr eeni sh an d r eddi sh sha l es , li ght brown. to 
gr eeni sh sandstones, and some c onglomer a t e . At t he ba s e is a per s istent 
b ed of fine con glomerat e , vari ous ly r ef erred to as t he ba sa l memb er, 
basa l B lai~:mo::-e c onglomer a t e (Hume , 1933), or mer e ly t he Bl a irmo.r e ·oon- ' 
glomer a t e (W'.lr r en, 1938 ) • It r ests on the Kootena.y with an erosiona l 
unconformity , and i .s ab out 25 f eet thick (Mac Ka.y , 1934) . Another con­
glomer ate b ed. occu~· s near the top of the Bl a irmore gr oup, .and s ev er a l 
b ed s of g1· een:.sh limes t one a. r e pr e s ent in the lower. part. Plan t r emains 
and fr eshwat er shell s r ecord a non-marin e environment. 

Both t he Koot enay and t he Bl a. irmore p ersi s t northward 
a long t he Footh:'. lls Belt. I n t hi s dir ection .the c oa l i n t he Kootenay 
bec omes "vhinne1·, and fina l .l y d i sappear s , and c oa l i n subst anti a l qua.nti ty 
appear s !n ihe B l~i~mor e gr oup . These .and other , changes produc e a some­
what d:'.fferenT. succ'ess ion i n t he c entra l foothills, an example of which 
i s t h e Gecti on exposed i n the Mount..~ in Pa rk a.r 6a (Ma. c Ka.y , . 1930 ) .. There 
the basa l Ni kanassin formation , a.bout 1,580 f eet t hick , cons i s t s of dark, 
ca rbonac eous sha l e , thin -b edded sandstone s, and r a r e , thin , coa ly b eds. 
Pl n.nts occur in t he upper pa.rt, which , a t l ea st, i s n on-marine . Abol(e 
the Ni kanass:!l i s ·'.:;he Ca.domi n · for mation , cons i s ting of about 25 f eet of 
congl omer a t e. It i s overla i n b y t he Lusca r formation , which con s i sts ·of 
1,600 fee t of gr ey , t h in-bedded sandston e , da r k gr ey ,, onrbona.ceoui) shale , 
some conglomera t e l en ses , a nd cormnercia l coa l s ea.ms. Pl ant r emains a.r e 
present, but a brackish wa t er f auna occurs n ear the base . It i s probably 
mos t ly non- :mn.1 :1.n e. The succ eeding Mounta in Pa r k formation consi s t s· of 
about 390 fe e+. of ru st y wea t hering, cro s sbedded sands tones , r a r e con ­
glomer n. t e , and olive - gr een , sandy sha l es . . ., 

Non - marine of the North 

In t h e norther n Foothills, a considerable pa r.-t;;., a t l ea st, . 
of the Bullh~ad gr oup i s of Lower Cr e t a c e ou s age , and of n on - marine ori gin. 

In Pin e a nd Peac e Ri ver Va lley s thi s group ca n b e divided 
into "tiNo f or ma '~ ion s , the Dun l evy a nd Gething (McLearn, 1923; Wickenden and 
Shaw, 1 94 3; Beach and Spi vak, 1944 ; Mc Lea.rn a nd Iri sh, 1944 ). The Dunlevy 
formation i s 3,000 t o 3, 200 f eet t hick (Bea.ch and Spi vak , 1944 ). The 
lower 2, 600 t o 2, 800 f eet c ons i sts of ·grey to brovJ!li sh , mass i ve , hard, 
we ll-cement ed , mostly thick -bedded , pa rtly fe l d spa t hic .sa.n ct stones , cross­
b edd e d i n p l aces , some c:lrbon'.). c eous ·sa nd stone , a nd some da r k she. l e, The 
lowest b eds of t h i- s sec t i on ca rry marine shells, as a t Teepee Rocks on 
Peac e Ri ver, and a. r e of marine ori gi n . The hi gh e st b ed s , however; maybe 
of n on -marine or igin . As will b e not ed later, ther e i s a po ssibility t hat 
the basa l marine b ed s a r e of Jura ssic ~ge. The uppermo s t 400 f eet of the 
Dunlevy, as measur ed b y Bea ch and Spivak (1 944) , con si s t s of t hick beds of 
fine conglome:.:-~te and sa ndstones with zones of dar k sha l e , siltstone , a nd 
thi n c oe l seam 3 . ~~ant ~ emains a r e ~ommon~ and the oonta.ining strata a re 
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evidently of non-marine origin. The overlying and conformable Gething 
formati on i s approximate ly 1, 400 feet thick (N. cLea rn, 1923). It includes 
light gr ey to brownish, thick - to thin-bedded, massive to layered or 
flaggy, coars e to fine sandstones ; ripple - mar ked , flaggy siltstones; grey 
to bla ck, thick- to thin-bedded shales; clay ironstones ; and commercia l 
co':l.l seams . Some of the sandstones .. and siltstones a r e cros sb edded . Con­
glomerate is very rar e . We ll-preser:ved plant remains occur at various 
hod.Lons, and the enth· e formation seems to · b e ·of non-marine origin. 

Northward , in the a r ea drained by Halfway and Sikanni 
Chief Rivers (Hage , 1344), important changes take place, and ft does not 
seem possible to subdl vide the Bullhead group ther .e ~ Plant r eIP.a ins 
b ecome mor e rare; coal seams are thinner; · and no rnar in.e beds are recorded 
at the base. Sti.11 far·ther north the group thins out and is a bsent on 
the Alaska Highway, in Tetsa Va lley, and on Lia.rd River (Kindle, 1944 ). 

In the core _of the Guardian we ll in the Pouce Coupe 
district, British Columbia , 2,000 fe et of sandstone and shale 
compared wi th the Bullhead group by Allan and Stelck (1940). 
of some coal~r layers indica t es non-marine conditions in part, 
presence of gle.uconi te sug~~s t s that s•ome l <iyers a r c m::i rine . 

have been 
The presence 
but the 

.. 
I n the eastern and lower part of Athabaska River the 

~f.c1i:urray form-:.t ion, or 11 Tar sands11 c ons ists of 110 to 180 feet of sand­
stone and argiJ hceous se..nd st.one wi·~h rare cong'.!:omer·n. t e · ·a.nd shale 
(McLearn, 19H) . In pJ.aces, the sandstones a re heavily saturated with 
aspha.ltum. A main featnre j_s the lar ge scale cros sb edding , with slopes 
of 5· to 40 degrees , The top beds are horizontal .• : ·1 The formati on , therefore, 
has a. delta-like structure , with 1 topsett and 1 for eset t b ed s. Plant and 
wood r ema ins and freshWn.ter shells a r e present, and the . f ormation is a t 
lea. s t mostly of non-marine origin. 

1'he i1c1:lurray formation has not been. r eco gnfzed i n lower 
Peace River Val l ey, but a.bout 275 f ee t of sandstone below the shales of 
the Loon River for:rnn.tion, in we lls near the town of Peac e River, may 
possibly be a western extension of -h!-l.is forma tion . 

The 'Marine Fort St. J:o~ Group in . the North 

In t.he nor~;hern Foothills and Fla.ins the Fort St . John is 
mainly a marina groi.lp, and include,s many ·formations definitely of late 
Lower Cr et'3.cecu-s (Albian) a ge , . as . we ll as some ·only t entatively as'sumed 
to be of that a ge. 

Along Pine River, Wickenden and Shaw (194 3) r ecognize,. in 
ascending order, the Mooseba r, _Commotion, Hasler, Goodrich, and Cruiser 
formo.tion s -. The :Moosebar consi s ts of 800 feet of dark shale , with brown 
weathering concretions , and some beds of sandstone. It contains r a re 
glauconite and sparse marine shells, and i s probably .largely, if not 
entirely, of marine origin. The Commotion includes 1,300 to 1,500 feet 
of fine conglomer ate , sandstone, dar k grey shale , and, near the top, some 
coal. Marine shells are present, and the formation is partly of marine, 
and partly of non-marine, 'ori ~in. The Ha.,sler consist s of 1,100 to 1, 200 
fe et of dark grey, probab.ly Ill.9.rine shale, with some thin beds of fine 
sandstone and siltstone. · The Goodrich conta ins 550 to 600 f eet of' marine 
sandstone and a little ·shale, marine shells being very common a t some 
horizons. The Cruiser consi sts of 800 to 900 f eet of dark grey shale 
with some la-ye:.-s of sandstone. 
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In western Pea ce River Va lley (McLea. r n , 1923; Beach a.nd 
Spivak , 1944 ) the F0rt St. John group includes the W.oosebar , Gat es, 
Has l er, _Goodrich, and Crui ser formation s . A conglomer a t e , 2 fee t t hick 
in the canyon and 35 f eet thick north of the canyon , inunedia. t ely overli es 
the Gething f ormation of t he Bullhead group. Above a. r e 800 t o 1,200 
f eet of dark sha l e of the N.oosebar formation , with b eds of sandstone near 
the top and , i n places, marine shells. The overlying Gat es f or mation is 
250 t o 400 f eet t hick , and co~sists of sha l es nnd sandstones with 
occa. sion~ l plant fragments a~d mnrine shells. 

The succeeding Ha sler forma tion consi sts of more than 
700 f eet of gr ey to bla ck sha l e and , a t the t op, some thin b ed s of sand­
stone. The Goodrich contains about 550 f eet of buff to li ght gr ey .sand­
stone s and dark sha l es , with some conglomer a t e in pl a c es nea r the ba se . 
Marine shell.s a r e .present, and the formation, a s i n Pine Ri ver Va lley, 
a ppear s to b e entir ely of rnnrine origin. The succ eeding Crui ser f ormation 
includes mor e t han 900 f eet of dark shale s a.nd some sandstone s (Beach a.nd 
Spivak, 1944 ). 

Farther nor~h, a long Buckinghor se and Sikanni Chi ef Ri vers, 
t he Fort St • . John group include s the Buckinghor se and Si kanni formations 
(Ha ge, 194;4) . The Buckinghor se consists of 3, 000 to 3, 600 f eet of dar k 
sha le with marine fos sils. The Sikanni compris e s 980 f eet of dark sha l e 
with f'CiUr thick s.andstone memb ers in the lower part. Marine shell s ar e 
commo.n in the sandstone s . 

On the Al a ska Hi ghwa y, wes t of Muskwa and Fort Ne lson , 
Williams (194·1.) r ecords 500 f eet of sh1', l e , 600 f eet of cliff f orming 
Gnnd &tones , and , a t the top, 250 f eet of sha l e. Marine she ll s ar e present 
in pla ces in. the sandstones . 

On Liard River, Ki ndle (1 944 ) include s t he Garbutt, Scatter, 
and Lepine f or mations in t he Fort St. John group . The Garbutt cons i sts of 
a.b out 2, 000 fee t of dar k , f riab l e sha l e with concreti ons . The overlyi ng 
Sca tter fo r mation c ompri ses about 750- fee t of sandstone and sha l e , with 
marine shell s . The succ eeding Lepine i s compo sed of about 2 ~ 000 feet of gr ey 
and bla ck sh,,, l e with concr etions carrying marine f ossil she lls .• 

South of Pea ce ai."1.d Pi ne Ri ver V11. lleys , in the Monkman Pass 
3. r .ea. (McLear n and Hender son , 1944 ), t he · Fort St • J ohn section i ncl_udes a 
f or IP.a. tion of sandstone and congl omerate with some fossi l l eo.ves , l itho lo gica lly 
r esembii_ng the Commotion f or ma t i on in Pi ne Ri ver Va lley . It i s overl ain b y a 
·thick section of dar k sha l e compar able with the Shaftesbur y fo rma. t ion of t he 
ea.s t er n part of Peace rt i 'Ter , Valley. .The sec t ion be l ow the congl omerate has 
not been studi ed . 

In the Guard ian well, i n t he Pouce Coupe di strict, Allan and 
Ste lck (1 940) have r ef err ed ,190 f eet of sha l e to . t he Moosebt:>.r, 140 feet of 
sandy Sh'l l e to t he Gates , a.nd about 1±60 f ee t to t he 'St. John', tha t i s t o t he 
Shaftesbur y . The l ast for ma t ion, where exposed east of Cache Cr eek , contai ns 
marine foss il s , 

In the easter n part of Peace Ri zer Va lley (1-"cLear n , 1918) t he 
Fort St. John group includes the Loon Ri ver, Peace Ri ver, and Shaf tesbury 
formations . The Loon River, a s obser ved i n wel l bor ings nea.r t he t own 
of Peac e Ri ver, cons i sts of more t han 800 f eet of dar k gr ey sha l e , and 
cont a i ns marine she l ls i n a f ew pl a ces . The Pea ce Ri ver fo r roo tion con­
s i s ts of t hr ee member s , a lower sandstone ; a mi dd l e shale , and an upper 
sandst one or Cadotte member . The lower sandstone , about 160 f ee t t hick 
near the town of Pea ce Ri ver, carri es marine foss il s and i s of marine 
ori gi n . The middle sha l e i s 30 f eet thick . The Ca~t-te member, near 
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the tovm of Pea~ e Ri ver, i s 130 f eet thick , consi sts of m'l s s i ve , cros s ­
bedded sandstone with a bed of i mpur e li gnite , and i s pr obably i n part 
a t l eas t of non- :ma.rine or igi n . Northwar d it thi ns , and passes over in­
t o t hin-bedded . sandstone and sha l e cont a i ni ng marine foss ils. The 
overlyi ng Shaft eebury f or!Tl9. tion is about 600 fe\:;t thick near Judah 
(Rut herfor d , 1 930) 'lnd cons i st s of da rk gr ey shal e . 

On At haba.ska Ri ver, from a l i ttle below the mouth. of t he 
Pe lican to Fort McMurray , t he l<'ort St. John gr 0up i ncludes the Clear­
wat er , Gr and Rapids , and 'Pe lican sha l e ' fo r mations (McLear n , 1 917). 
The marine Cl ear wa t er f or mation c onsist s of appr oximat e l y 275 f eet of 
gr ey and gr een sand stones , gr ey and ·bl~ c k sha l es , and some har d , con­
cretionar y l ayers . Marine . she lls a r e co:mnion i ri pb.ces . The Gr and 
Rapids formation i s compo sed of about · 280 f ee t of sandstone and some 
shale. The lower part i s of m~rine ori gi n , as it car ri es marine she ll s . 
The upper part contain s t hin coa l seams and rootlets , and i s like l y of 
non-mar i ne origi n . The succeeding m"l.rine ' Pe lican sha l e ' is a pproxi­
m11te l y 90 f eet t hi ck , and consists of dar k sha l e wi t h r a r e fr agments 
of she ll s of t he marine pel ecypod genu s I noc er amu s . 

Forma tions of t he Manitoba Esca r pment 

The Swan River form~tion of t he ~anitoba e sca r pment is 
probably i n part of Lower Cr et~ceous age . I t vari es consider ably f rom 
pl ace to p l a ce , consisting of sandstone, sha l e , and clay , i ncluding some 
r efr a ctor y cl9.y . A .li t tle coa l i s pr esent , and 'some mar i ne f ossil s 
have been coll ected , so that t he f ormation i s partly of mar i ne and 
partly of non- mar ine ori gin. It v~ri es i n thickness fr om a few to 
400 fe et (l!'' ickenden, 1945).. 

A. part· of the Ashville for~ti on IfillY a l so b~ of Lower _ 
Cret 11 ceous age . I t cons i s ts of da r k gr ey t o black , partly ca rbonaceous , 
a l most fi ssi l e shale , with a litt l e .oands tone and s iltstone . I t con­
t ains mar ine f or ami ni fer a , and i s probab l y of m'3.r ine ori gi n . The 
t hi ckness i s from 100 to 200 fee t (V' ickenden , 1 945) . 

Sub surfa ce Beds of t he Southern Pl a i n s 

The ' varicolour ed b eds ' of sa nd stone and gr ey , gr eenish, 
and r eddi sh shA. l es , wi th r ar e , very thfn , coa l seams , encount er ed in 
dee p we lls of t he sout h A lbert~ pl a i ns above Jurass ic s t r a t a and be­
low beds cor r e l a t ed wi th t he Alberta formation , have been r eferred t o 
the Lower Cr etaceous (Ya rwood , 1931, 1931.h.) . They contain spar se l y 
distr i buted non- mar i ne she ll ~ , which , with C0'3. l and pl ant r emains , 
point to a mostly non- ma r ine environment. As, however, a few marine 
fi sh r ema in s have 1ieen feiund (Yo.rwood, 1 931A) , some tempor r y marine 
floods are inf err ed . 

These ' varicolour ed beds ' have also been reco gnized 
i n dee p well s in southern Saska tchewan (v·i ckenden , 1932). Overlying 
t hem ar e mar i ne , dar k sha l es from which Wickenden has collected a 
marine micr ofauna . 

CORRELATION 1 

Us e of Litholo gy. 

I n sections a long t he Foothills Be l t , from southea st to 
northwe st, the most per s i s t ent lithologica l unit i s t he conglomer~te 
a t t he base of t he Bl a irmor e group , continuing to the northwe st a s the 
Cad omin conglomerate in the centra l Fo.othills (Warren , 1938 ), and as 

1 
Corr e l~ tion i s her e u s ed .i n the sense of time or age-corre l a tion . 
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the upper .and conglomerate-bea r.ing part of the Dunlevy formation in 
Pine and Pe '.:l. ce River Va lleys. Abo·ve this persistent li tho logic unit, 
and so occupying a similar stratigraphic. position· with ·rehtion to it, 
lie the greater part of the Blair'more i:.;roup of · the south, the Lusca r 
for :mg_ ti on of the central Foothills, and the Gething forrna ti on in the 
northwest, suggesting tha t these . formations a re of the same age ; 
Underlying this penii:tent conglomer<1.te, and occupying a similar 
strati graphic position with rehtion to it, are the Kootenay and 
Nik11na.ssin formations, a nd the low6r, but greater. pa.rt of the Dunlevy 
formation, suggesting that these are, at lea1:t partly,. contempora:rieo.us 
(See Warren, 1938). 

It mi ght be inferred that the coal-bearing units along 
the Foothills would afford an additiona.1 source of 1ithological cor­
relation. At fir st sight t heir. use as a criterion seems t o contra- . 
diet the 6orrelation ~ased on the persistent cong1omera.te unit: . in 
the south, the coal-bearing unit, the Kootenay ·formation, lies below 
the conglomerate;· in the central ·and northern Foothills the ma.in coa l ·­
bearing units lie a.bove. the conglomera te. However, careful field study 
has shown that there is no contradiction. The coal-bear ing strata of 
the south are not continuous with those of the central .and northern 
Foothills. The coal seams of the Kootenay gradually disappear to the 
north, beneath .the conglomerate. In the same dir ection coal gradually 
appears above the conglomerate, f .irst as a single. seam in the Blair­
more of Turner Valley, and increas~ng finally to the several commercial 
seams of the Luscar and. Gething formations of the central and northern 
Foothills r espectively (See Warren, 1938). 

The conglomerates, sandstones, a.:nd rarer shales · lying 
in the strat i graphic position of the Bullhead group in Halfway, 
Sikanni Chief , and Buckinghorse Valleys have been referred to this 
group (Jia ge , 1.944) on t~e evidence of lithological resemblance and 
strat~graphic position alone, as no fauna or flora · have yet been col­
lected from them. 

It is very important to determine just what part of the 
non-marine Bl a irmore group of the southern Foothills is equivalent in 
a ge to the marine Fort St. John .. group in the north • .. Li tholo gica.l 
criteria fail utterly, and o~her cri~eria will be introduced l a ter in 
this report to solve the problem. 

Some lithological comparisons, however, can be attempted . 
within the Fort St. John group in the north along .the Foothills Belt. 
In Monlana.n Pass a succession of massive sandstones and con glomerates 
bee.rs a close r es emblance to the Commdtion formation of the. Pine River 
foothills; · Farther ·nor.th in ·:P:eace River Valley, the sandstones of the 
.Gat~s for.mation lie at about ·the same stratigraphic level as the Com­
motion. The lithological identity is not complete, however, as there 
are no conglomerates in the Gates •. Other criteria a.re r equired to de­
fine the exact relation of the Gates to the Commotion. The former ap­
pears to thin out to the north, as it )1.a.s not been recognized in any 
sections north of the Peace. In Monkina.ri Pass a thick shale' unit lies 
betvveen the sandstone-conglomerate unit or 'Conunotion' and Dunvegan, 
thus occupying the stra tigraphic position of the combined Hasler, 
Goodrich, and Cruiser formations on Pine River. The s~ndstones of the 
Goodrich formation have be en traced northward to, or almost to, the 
banks of Peace River, so tha t, presumably, this formation and the pre­
ceding and succ eeding Hasler and Cruis er formations can be r ecognized 
ther e . Farther north· in Sikanni Chief and Buckinghorse Vall eys the 
lithology has so changed that no correlations can be made on that · 
basis • . Indeed, a n ew classification with new formational names has 
been found nec~ssary by Hage (1944). The lithology is also different 
in Liard River Va.lley , and Kindle (1944) has .of neces:;;ity_ proposed 
a new forma tional c·lassific8. tion. Criteria. other than those ba.sad on 
lithology a. r e requir ed to date these northern strata.. 
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In the southern part of the western interior of Canada, 
litholo gy ha s been used in ma.king correlations from west t o ea st ~cross 
mountains foothills and plains . A correlation of the Kootena.y in 
the Rock/Mountains ,

1

for e:irample , a t Michel, British Columbia, with 
the Kootenay in the Foothills, as in the Bla.irmore a r ea , can be at­
tempted on litholo gical evidence a.lone with some degree of accura cy, 
althou~h it will be shown that this corre l a tion i s not dependent 
sol e ly

0

on litholo gy . To the east, in deep we lls under the Plains, it 
is not possib l e to identify the Kootenay on the basis of lithology 
or any other evidence , and it is probable that this formation does 
not extend very f a r in that direction. The correla tion of beds 
ab ove the Kootenay i n the Rocky Mounta ins with the Blairmore group 
in the Foothills has been based 'entirely on litholo gy and re l a ti ve 
stratigraphic position, principa lly on the presence in common of 
beds of conglomer a'te. The fva.r icolour ed beds ' in the deep we lls of southern 
Alber'ca and Saska,coh~n are assumed to be an eastward extension of, 
and of the same age as, ' the Blairmore group of the Foothills on the 
basis of a simi l a r basal conglomerate , a nd similar gre eni sh and r ed -
dish shales. The pr esence of a few thin coal seams in the 'vari-
colour ed b0ds 1 mi ght sugges t a comparison ori ·a litholo gica l basis 
with the Kootenay , but , as will be seen in a subsequent paragraph, 
the corr e l ation with the Blairmore is confirmed by fa.unal evidence. 
It do es not seem possible to compar e chronologica lly, on lithological 
evidence , the marine dark shale thio.t overlie s the 'varicoloured beds' 
in southern Saskatchewan , with any other unit. 

Some interesting age corre lations from we5t to east 
across .the northern Plains, can be attempted on the basis of litholo gy 
and strati graphic po:::i t i on. The comparison, by Allan and Stelck 
(1 940) , of beds in the Guardian 'we ll on the Plains with the Gething 

· formation in the Foothills is made on such a basis . Both the Gething 
and the Guardian wel l beds o_verlie a conglomerate , and bath con :oi st 
of sandstone and shale and carry coa l seams . The percentage of shale 
at the Guard i an well is , however , higher than in the Gething, the 
coa l seams a re much thinner and fewer, and glauconite , unknown in the 
Gething, i mpl ies a marine environment for a while at lea st . As these 
b eds in the Guardian we ll overlie beds t entatively referred to_ the 
Juras cic Fernie group, the implication is that the Kootenay equiva l ent, 
that is some part of the Dunlevy .formation below the conglomerate zone 
is absent and doe s not extend this far east under the Plains . In 
this well, a·lso, a. sha le zone and sandstone zone a re compared respective­
ly on the basis of litholo gica l resemblance with the Moo seba. r and Gat es 
formations (Allan and Stelck, 1940 ). A shale unit, a t a hi gher level, 
occupies the stratigraphic position of t he Has l er, Goodrich , and 
Cruis er formations in the Foothil l s . This, pr e sumably, is the shale 
unit that in its upper part carri e::: the Neogastroplites fauna in the 
river cliffs eas t of Cache Creek and ne8.r the old Fort St . John · 
trading post. The forma tiona l name " Shaf t esbury" can be app lied, at 
l east t entati ve ly, to this shale, a lthou gh the type a rea of the for­
mation is f a rther eas t and northeast of Dunvegan and in the vicinity 
of the toym of Pea ce Ri ve.r. 

An attempt can be made to compare chronolo gically the 
formations on lower Peace River with those on the lower Athabaska, on 
lithological evidence alone. It will be shown later, however, that 
other criteria can also be used. The sandstones under lying the shale~ 
of the Loon Ri ver formaticn in we lls near the town of Peace River 
can be ccmpc.rbd with those of the McMurray formation on the Athabaska, 
the sha les of the Loon River formation with those of the Clearwater, 
the sandstones of the Peace River formation with those of the Grand 
Rapids, and the.shales of t he Shaftesbury with those of the ' Pe lican 
shale' form&.ti_on on Athabaska River . 
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Use of 'Flora.s 

The Canadian Lower Cretaceous floras were studied long 
ago by Sir William Dawson, and more recently they have been studied 
by Professor E . W, Berry of John Hopkins Uni ver si ty and by 1 ! • A. Bell 
of the Geological Survey. The work of Dawson suffered from an in­
adequate knowledge of the sequence of floras. The studies of both 
Berry and Bell, however, have been bas ed on a s·uccession of floras 
obtained i n 1915 from the Blairmore and Castle River areas, Alberta. 
This succession consists of the Kootena y , a flora of ferns, cycads, 
and conifers ; the Lower Blairmore or Luscar flora, with a similar 
composition, but ha.ving in a.ddi ti on extr emely rare dicot71ledons; and 
the Upper Blairmore, a. flora w:i.th numerous dicotyledons \McLee.rn, 
1\316). Bell has been able to recognize these floras, and in particular 
the Lower B lairmore or Lusc~r, in collections from many localities in 
the western interior Piai~s and'Foothill s , and also in the interior of 
British Columbia (Bel. ~, 1944 ). · 

The Kootenay flora has been collec ted in the Kootenay 
fof'.mation of the Michel , Castle River, Blairmore, and other areas in 
the southwest, rna.l\:i.ng possib.le the identification of this forrne.t ion 
b-oth within the Rockv Mounts.:lns and the Foothills. It has a lso been 
collected in t he top

0 

of th~ Nikanass in formation on Thornton Creek, 
in the Mounta in Park area, Alberta, showing that a part a t lea st of 
tha t formation is of the same age as the Kootenay. No flora has yet 
been found in the Dunlevy forill[l.tion to the northwest, and its cor­
r e ls. tion with the Nikanassin must rel'!lf.l.in based on its str8.tigraphic 
position with r e l a tion to the persistent conglorne r &te a lr eady referred 
to, The Kootenay ~as bee:n dated Neoco111ia.n .or Barremian (See Figur e 1) 
in the Curopean chronology (Berry, 192 9; Bell , 1944). ~-

The Lower Bl airmor e or 'Luscar flora occurs in the lower 
part of the Blairmor e group of the ' southern Foothills, in the Lusca. r 
format ion of . the centr a l Foothills., and in the Gething formation of 
the northern Foothills. This confirms and establ~shes the correlation 
based on similar stratigraphic position. It ~ermits a more exact 
da ting than do es the evidence of stratigraphic position; thus, it 
shows that . only the lower part of the Blairmor e of the J;lla irmor e area 
is of the same age as the . Lu scar and Gething formations. This flora 
is dated Aptian in the European chronolo gy (Berry, 192 9; Bell, 1944 ). 

The Upper Bla.irmore flora has been known unti l recently 
only in the upper part of the Blairmore .group in the southern Foothills. 
It has, however, be en found recently, in very sma ll collections , in 
the Commotion formation of the Pine River foothills (Wickenden and 
Shaw, 1.943), and in beds at Monkma.n Pass thou ght to be . of the same 
age on the bafis of lithologica l eviden6e (McLea rn and Henderson, 1943). 
AE, however , the cbllections from the Fort St •. John are sma ll, the 
a ge-corr e l a tion oased on them needs corroboration, and will be re­
ferre d to l a ter in connection with the use of marine faunas. 

An Upper Bla:i..rrnore flora could be anticipated in the 
MountJ. in Park beds, but no plants have Yt:; t been collected from this 
formation. 

The Upper Blairmore flora appears to be synchronous 
wi t h tha t of the Cheyenne sandstone of Kans~s (Berry, 192 9) , which is 
of Albian age in the European c hronolo gy (See also Bell, 1944). 
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Use of Non-marine Faum1s 

1 
-The Lower .Bl8.irmor e Unio ( Quadrula ) nato sini f a.una 

1 
Unio is used in a broad sens e in this r eport. It is more f amilia r to 

ge olo gists than the names used i n t he r e c ent generic r evision of t he 
fo ss il Unionid9.e by Russ e ll (1934). In a work on sy stematic palaeontolo gy 
for t he ··inform':!. t i on of pa la e ontologists t he wrj. t e r wou ld use Elliptic 
<1.nd ~uadrula a s genera and u se Unio on l y i n ·i _t 's r e stricte d sens e .• 

(Se e Pl ate I) occurs in the lower part of t he Bl a. irmor e group in the 
Blairmore <.J.rea , wher e. it includ e s Unio ( Quadr ufa) na tosini, Unio (Elliptic) 
ha.mili, trnio (Elliptic) dou ghssi,-sphaerium onestae;-and-CorbUia? 
pa lliser~This non-marine f a una i s coeV3.l with the Lower Bl airmore flora . 
Fa rthe r n orth., in - t he Pekisko Forest Re s er ·ve , ·Hag~ has collecte d two 
s peci es of thi ~ · fi.luna, Sph8.erium: one sta. e and Corbula.? pa.lli seri, 
r ecording t he pr'esenci e .there of b eds compar abl e wi"Blthe lower pa.rt of the 
B la.i~mor e group .. On Elbow River, · yet farther nor th', : B.each c ollecte d Uni o 
(Elliptic) - cf ~ ham:L li, r ecording the · pres enc e of beds .. of Lower Bl a irmor e 
age .--- Yarw9 sid (Tii:fiX) ·has r ep~rted the occurr ence · of Uni.a (Elliptic) · 
ha.mili a nd Spha.eriumJ oiie sta e ? fr om the'varicolour e d b ed°'P' -in a deep well 
i n s outher n Alb erta ·; This supports an age corr e l a tion based on 
litholo g~c!.1 1 eviderice; -~ but .is a .more exa.ct c orrela tion , as it ·shows t hat 
t he pa rt of thR ' 'vriricolour ed b ed s ' ca rrying the .fauna a. r e of the same 
age as t he lower part of the Bla irmore group , and not the equivalent of 
t he entire . group• 

The same f a una, a lth ou gh with a s omewha t diffe r ent 
content, has b een col lected i n t he Luscar for rm. ti'on of the c entra l 
Foothills b y a geo lo gist of an oil company . There it i nclud e s (See 
Plato II) Unio (Qua.drub) natosini, 'Mu"rra i a. 1 f 9.b ensis n.sp ., andlUnio 1 

l a c omb i n • s p • 

A· simila r ·f auna occurs• in the · Kootena i forrna tion of Montana , 
and ha s b ~en des9ribed by St anton (1963). Tv-ro · s peci e s a r e coITLrnon to the 
lower part of the Bla.irmor e of Alberta and t he Koo t em. i of Mont ana , Uni o 
(Quadrula.) natosini and Unio (Elliptic) dou gl a ssi. ·J'.t fo llows tha t the 
iowfl r pa rt -of the Blairm"O'r"e group is of the same age fl..S some part of the 
Kootena i of Mon t ana . 

' ' 

The f auna describe d by Russell ( 1 932) from the McMu~ray 
fcirma. tion on lo:wer Atho.b aska. River include s '(See Pl a t e II) ·unio 
(Elliptfo) biorna tus,. Murra i a n.':l. i a diformis, MeTania multorb-rs;-
a nd other freshwn. t el"' go. steropods. Russell .. makes a provisiona l - · · 
c orr e l 9.. tion d t h the Lower Bl a irmor e , but · note s tha t if t he two 

. f a unas a r e n ot strictly of .the same n:ge , t he MclVlurray may b e t he ol\ie r. 

Use of Marine Fa unas ------.-----

The marine faunas shn:r e wi t h t he fiora s •the advant age of . 
a ffordin g age -correlation with . f a ?-- .. d.i.stant lcic~ liti e s, beoaus e they 
exhibit .a wide distributic;in ·of identic1:fl or closely r e l a t e d gener a .and 
speci e s. Compared with th~_ floras a nd mos t ·non-marine fauna s, t he 
marine f a una s und er go , on t he a v er age , a mor e r apid evo lut i on , 
providing mor e f aunal zones and thus a more exact age-corr e l a ti on •. This 
is p::.i. rticula rly true of t h.e r apidly changi ng ammon oids, and of the mor e 
r apidly evolving gener a o f pelecypods, sU:oh a s Inoc er a.mus . 
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The basal sandstones of the Dunlevy forma tion, on Tepee 
Rocks Spur in the Peace River fo othills·, have provided , among other 
pelecypods, a few poorly preserved specimens of what appears to be a 
smo..11 species vf Aucella. Si~i lar poorly preserved specimens have been 
obtained from t he Nik'.:1.ni:i:ss i n forrrm.tion. Although indetermino.te, they 
suggest small· Jurassic species with even , conc entric ornament. However, 
until better specimens ~r e obta i ned, it seems best to l eave all of bo~h 
the Ni kana.ssin and Dunlevy formn.tions in the Cretaceous. 

The 'Asta.rte ' na tosini fauna is little lmown as yet, 
a.nd only one species 'A' no.tosini (Se.£_ Pl ate II) has been describ ed . 
It is a depa.uperate f auna consistin g-of some s_m'lll pelecypods and rare 
gasteropods, and records a inii.rine or bra ckish water habitat. It occurs 
at the be.se of the Lusca.r formation in the Mountain Park a r ell , and a.t the 
top of the McMurray formation on A th13.b11ska River. Its value as a 
criterion for correbtion is -as y6t .. obscure ·. 

Important _corr E: l a tions-within the Fort St-. John group 
can be made vri th the a id of the Lemuroceras or Beud<mticeras aff ine 
fauna . The following species a r e illustra. ted (Se e Plates III, IV I and 
V): Lemuroc er as . cf. indicum Spath, L •. belli n. sp.; L. irenense n .sp,, 
Beudanticera s affine Whi tee.ves, _!'. • cf. gl!.'t~ Whitea;es , Inocer amus 
dowlingi, Astarte porta.na n. sp ., Aucellina? dowlingi n . sp ,, Yoldia 
kissoumi, Nu cu l a a the,baskensis, Protocardia i:i.lcesia.na, Ones.tie. onestae, 
Oxytoma. co.mse lli, Entoliurn irenense, Bre. chyd"O'iltes o. thab!lskens is~ Tancredia? 
dowlingi, _!.? dowlingi var. silentia n.var., Thr a cia kissoumi, Arctica 
limpidiana , and Arctica. s r . ·This fauna has been collected in the :Moose bar 
and Gates for~n tions in P~ace River Valley; in the lower part of the 
Buckinghorse formation, from the Sikanni Chief and adjacent rivers; in 
t he Loon River formation ~nd lower sandstone member of the Peace River 
formation on lower Peace River; and in. the Clear~~ter formation on 
lower · Athabask:i River. Hume has collected fragments of this fauna from 
Mackenzie River Valley, and Warren has reported it from Great Bear Lake. 
Thus, the distribution of this ·:fau·na. makes possible the age-corre l a tion 
of some widely spre'1.d form.'1. tions • 

Spat h has r ecorded Lemuroceras from the 'Ammonite bed 1 

of the Abur group in India, nnp from M!ldagascar (Spath, 1942). He notes 
tho.t the specimens fromM':l.da gascar are .associated with e:mmonites of 
AlbiB.n o.ge , t~e.t is, very late Lower Cre~_aceous . 

The Gastroplites fauna (See Plates VI, VII, and VIII) 
also has played an imporfant part in correlB.tions within the Fort St . 
John group, The most important units of the fauna are species of 
Gastroplites, of which GastroElites kingi, ~· canadens is, and~· 
spiekeri are illustrated. N~xt in importance are the pelecypods 
Inoceranius cacfottensis and I. cadottensis var. alti!'lumin.is. Other 
pelecypods illustrated are Dicranodonta dowlingi and Trigon:'aalbertensis. 
Of particular interest are the s,tarfish Lophidiaster silentiensis,~. cf. 
silentiensis, and Comptonia? stelcki. 

This fauna affords a means of correlating the lower pa.rt 
of the Hasler formation in Peace River Canyon i n the west with the 
Cadotte member of the Peace River formation in the east, the correlation 
being based on Gastroplites and Inoceramus. The presence of an Inoceramus 
diagnostic of the Gastro~lites fauna !n the upper part of the Commotion 
formation in Pine Riveralley permits a correlation of the upper pa.rt of 
this formation with the lower part of the Hasler on Peace River. · The 
implication is that t he Hasler ext~nds to a lower horizon in Peace Valley 
t han in Pine Valley, and that the Gates is only a northern remnant of the 
lower p~rt of the Commotion formation; that is, the sandstone and 
conglomerate of the . upper pa.rt of. the Commotion disappear to the north, 
and on the P~ace are replac ed by the shale of the lower pa.rt of the Hasler 
formation. The genus Gastroplites has been located in the lower pa.rt of the 
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Lepine forI)'lfl.t ion f a rther north, on Liard Riv er. ' Inoceramus cadottensis 
ha s been fo~nd in both. the lower part of the Lepine and upper part of 
the Scatter .. fOrITLii.t ion on the same river. This' provides a corr e l a tion 
of t he upp~r - part of t he Commotion on the Pine w'ith the lower part of 
the Hasler on the Peace.: and with the upper part of t he Sca tter and 
lowel' part of the Lepine on Lia rd River . The equiva l ent b eds on 
Sikann:!_ Chj_ ef' and Buckinghorse Rivers are probably the midd l e or upper 
pa.1·-~;s of -'-;he Bt>.ckinghors e formation . The Gastroplite~ f a una, however, 
has no·c yet been located definitely in that a r ea . The same f auna , 
r epr esented by Inoceramus -cadottensis, has b een collect.ed from unnamed 
b eds far to thenor.th , on '0a rcajou River, and ·a t Sans Sault r apids on 
Mackenzie River" .. ~ • j c 

In England , Ga stropli tes · 'ha s be en r'ound in t he cris~~tum 
zone Df the ·Gault of Folkestone, and is of Upper meso-Albfo.n _age in the 
European ch:::" onolo t;y (Spath , 1937). 

The Ne oga stroplite s fauna was first c9llected by 
. Selwyp. (+877) in 18 75 fr:Om · the north bank of Pe!lbe River b etween Ca che 
Creek a nd the aid .Fort St. John tra ding po s to It occurs in the upper 

. pa.rt of what is noi,v known as the Sha:ftesbury forma tion. _' Fossils 
collected f rom ~h_is loca lity includ e Neo ka stropl~ ties 9ornutu s 1 ! . 
_s e lwyn~, Nu cu.la dowling1:_:. and Pos idori.omYa. nahwisi CSee Pla. tes IX and x ). 

The f a una of the Goodrich f orma tion (Se~ Plate X) includes 
Oxytorna, p~.!'.'lnia n. sp. , Posidonomya nahw·isi var.· goodilihensis , Po nahwisi 
va.':~-:-:n; oJer-~-iensis , Entolium sp. , Pleuromya. wfckend."enirl."s-P:-:-P ;-k issoumi 
n.sp,-;--··tuic;x-:edia s t e lcki n.sp.; and Lucina'.? good:d chensis nospo 
Specime·ns-oT-oxYt.oma. a r e yer y comm-on, and in the _fie ld this forma. tion 
hap_ b.een ca'.J. led the. Oxytoma sand&tone. ·- the ' varieties of P. nahwisi 
13. i 's o a.re common in ph. c e s, and thi s: could b e ;c a. il'ed the p-; nahwis i 
g;oodriche_nsj_~ fauna·~ -

The a s s ocia tion of species iri ~oll ection~ t ecently 
suomitted py an oil company from the sandstone members of the Sikanni 
forrria·~~ ion shows tha t t he Neoga stropli tes and p :, · nahwis i goodrichens is 
f a unas a. r e not distinct, but are parts of one-and the E!ame fauna" The 
fir st sandstone member of t he Si ka.nni for :mn.tion c ont a ins (See PlD.te XI) 
N~ogastropli tes cf. cor-nutu s: 1 .. oxytoma pinania ·n . sp ., Fosidonomya na.hwisi 
var. g.oou'.dchensis: and Solecurtus ? (Azor?} Sp . The f a una of the second 
sandst0ne(See. ?)~; t e XI)· includes Ne'o ga. stroplites cornutu s , Pteria 
via-2.11-ec'!_~~ n-:sp.; £.~A~ono~ nahwisi var . gci odrichensls : Peete~ bUrling;i 
n.sp., C;orbicula.·? sp • ., and Thrn. cia ste lcki- n . sp . A Pi:nna and a 
Pleuromya ar e---;;-e1·y cM._r a cte.r istic of the t h ird sandstone_, t he fauna of 
which includes (See Plate XII ) .Modiolus via.-a l aska n . sp ., M. a rchisilm.nni 
nnsp o, Finna -~11_.g2-_ n-::spo, ~osiodonomya~ na.hwisf var . g;oodrichensi?, 
PJ.~_'3-E._9mya. si~~ n .sp ., and Thr a cifi ? yarwoodi n . sp . The ' f auna of the 
fourth sandsi~ ·.me includes ( See Plate XII )· Neogastropli t es ? sp ., 
Oxyto~ sp ._, _T1-tnc_~dia . stelCki nesp .; and Pha. rus sr,. 

It follows from the above f auna l r ecords that the 
Goodrich formation can be corr e l a t ed with that part of tho Sikanni 
fo rmation that contains the four sandstone memb er s , a nd it can a lso be 
correlated with · the upper part of t he Shaftesbur y formation on Peace 
River between Cache Creek and the site of the old Fort St, John post. 
Beds of th i s age have a lso been loca ted on the Alaska Highway wes t of 
Mus kwa , whe:·e Posidonomya nahwisi var. g;oodrichens is has b een collected 
(W: 11 :l I ~11--)---:i. .... ams:. __ -;:; . .:4 • 

The exact dating of t his Ne ogi;i.stropli tes or i. nahwisi 
goodrichensi~ fau~a is difficult . ~eogastroplites is no t known outside 
Ofnor·:;118a.s-C5rn Br itish Columb ia . It is close to the Albian genu s 
Gastr:Jp~itos and, o.pparentlyp has developed out of i t . This~ however, 
i s not nec essa:~il.y a criterion of Lower Cretac e ou s age, for the very 
diagnos tic C~nOl!lBrDan and early Upper Cretaceous genus s chloenb~chia 
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is the end development pf another stook of the dominantly Lower 
Cretac.eous .family, the Hoplitidai.e (Spath, 1942), Posidonomya nahv{isi 
and' its varieties are also not . known outside of northeastern ~ritish 
Columbia, and there are no other pelecypods in the fauna that would 
support a correlation with .. other parts of North America or other pa.rt~ 
of the world. Its Lower Cret~ceous a.n4 iate Albi~n dating are only 
tentative, and must remain so until fossils better suited to distant 
corr~lation are found. 

For11minifera have been used by Wickenden to correlate 
formations on the Plains. Th}ls I1a.plophre.gn;oides @;igas has been found in the 
'Pelican shale' formation on Athabaskn River (Wickenden, R.T.D., personal 
communication; Feniak, M., 1944) and in the dark grey shale that overlies 
the 'varicoloured beds' in southern Saskatchewan (Wickenden, 1932). T~is 
affords ·an interesting correlation;.··: Wi ckenden has also found a micro-
faune. that occurs both in the Shafte ~bury fornntion of Peace River and 
in t he Ashville formation of the Manitoba escarpment. 

in leaving in abeyance the question of the Lower or Upper 
Cretnceous a ge ' of the Goodrioh and Sikanni formations, it should be noted 
that we are a lso le.aving o·pen the question of the age of the Shaftesbury 
and Ashville formations, an~ also the age of the :marine , dark shales 
that overlie t~e 1 va.ricoloure-d beds' of eouthern Saskt:.1.tchewan. · 

As already noted, the major problem of our Lower 
Cretac eous i s to determine within the non-ma.tine beds of the south the 
time-equi va.lents of .the ma.rine-beds of the Fort St. John group of the 

·· north. The direct evidence ba:sed on the presence of a corn..rnon flora has 
already been considered, -but it ha~ · been noted tha t this evidence is 
incomple~e and needs corroboration. Indireet evidence is 1 consequently, 
appealed to. It has already been pointed out .that the Fort St• John 
group is of Albia.n age in the European chronolo gy, and this determination 
is based on the similarity of the Fort St. John faunas to faunas of known 
age in other parts of the world. The only reservation made is that the 
age of the upp.er part of the ~roup, the part with the Neoga. str-opli te s . 
fauna, is somewhat doubtful; that is, there is the po~sibility tha t the 
upper part is of very early Upper Cretace·ous age . However, for the present 
the entire group is a ssumed to be of Albian age (See Figures 1 and 2). 
In .the southern Foothills it has ·been determined t11at the upper pa.rt of 
the Bla.irmore group , that is, · the pal"t with the Upper Blairmore flora, is 
a lso of Albian age, and this result i& based ·on the similarity of the 
Upper Blairmore flora .to floras elsewhere of known Albia n age • . So, on 
the basis of inQ,ireet evidence, the Fort St. John group is of the. sah).e 
e.ge . as the upper'. part of' the, Blairmore group •. . It is unlikely that any 
appreciable part· of the overlying Alberta. shale in the southern 
Foothills could also be equivalent in time to ·any part of the .Fort 
St. John gro)l_p, because the lowe~t ·Alberta zone, the "Barren zone" oe.r·ries 
fossils of Upper Cretaceous age 1 and is only 110 feet thick (Webb and 
Herltein, 1934) . Both the direct and indirect evidence are, consequently; 
in accord in giving a time c'orrela.tion of the Fort . s"-t. John group with 
the upper part of the Blairmor.e group . 

··, 
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GEOLOGICAL SURVEY, CANADA PAPER 44-17 

UNIO ( QUADRULA) NATOSINI FAUNA 

LOWER PART BLAIRMORE GROUP 

9 

figures I, Unio ( Elliptio) doug/assi 

figure 2. Corbula ? palliseri X 2 

figures 3, 4, 5. Unio ( Elliptio) hami/i 

Figure 6. Sphaerium onestae X 2 

figures 7, 8, 9. Unio ( Quadrula) natosini 

PLATE 1 
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UNIO ( QUADRULA) NATOS I NI FAUNA 

LUSCAR FORMATION 

2 

UNIO (ELLIPTIC) BIORNATUS FAUNA 

4 

5 

MCMURRAY FORMATION 

Figure I . Unio lacombi McLearn n. sp. 

Figure 2. Unio (Quadrula) natosini 

Figure 3. 'Murraia' fabensis Mclearn n. sp. 

Figure 4 . 'Astarte' natosini 

Figure 5. Melania multorbis 

Figure 6. Unio ( E/liptio) biornatus 

Figure 7. Lioplacodes bituminis 

PLATE 1J 

7 
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LEMUROCERAS FAUNA 

CLEARWATER FORMATION AND LOWER MEM8ER PEACE RIVER FORMATION 

14 

17 

Figures I, 2, Yoldia kissoumi. Figures 3, 4, Protocardia alcesiana. 

Figure 5, lnoceramus dowlingi. Figures 6, 7, 8, Nucula athabaskensis. 

Figure 9, Onestia onestae. Figure 10, Tancredia ? dowlingi. 

Figure 11, T. ? dowlingi var. silentia McLearn n. var. Figure 12, Arctica limpidiana. 

Figure 13, Oxytoma camsel/i X 2. Figure 14, Brachydontes athabaskensis. 

Figure 15, Entolium irenense. Figure 16, Thracia kissoumi. 

Figures 17, 18, Lemuroceras be/Ii McLearn n. sp. 

PLATE III 



GEOLOGICAL SURVEY, CANADA 

LEMUROCERAS FAUNA 

CLEARWATER FORMATION 

Figure I. Beudanficeras affine X I 4 

figures 2, 3. Beudanficeras cf. glabrum 

PLATE IV 

PAPER 44-17 



GEOLOGICAL SURVEY, CANADA 

3 

LEMUROCERAS FAUNA 

MOOSEBAR, GATES, AND BUCKINGHORSE FORMATIONS 

2 

Figure I . Astarte portana X 4 

Figure 2. Astarte portana McLeam n. sp. Holotype 

Figure 3. Aucellina? dowlingi McLearn n. sp. 

Figure 4. Lemuroceras cf. indicum Spath 

Figure S. Lemuroceras irenense McLearn n. sp. 

Figure 6. Beudanticeras cf. affine X 2 3 

Figure 7. Arctica sp. 

PLATE V 
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G~OLOGICAL SURVEY, CANADA 

GASTROPLITES FAUNA 

LOWER PART HASLER FORMATION 

Figure I . lophidioster 1ilentiensis 

Figures 2, 3. Gostroplites lcingi 

Figure 4. /noceromus codottensis var. oltifluminis X Yz 

Figure S. lophidioster cf. si/entiensis 

PLATE V1 
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GEOLOGICAL SURVEY, CANADA 

GASTROPLITES FAUNA 

CADOTTE MEMBER, PEACE RIVER FORMATION (SHEET 1 ) 

2 

Figures I, 2. Gasfrop/ifes canadensis 

Figure 3. lnoceramus cadottensis X ~ 

PLATE Vll 
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GASTROPLITES FAUNA 

CADOTTE MEMBER, PEACE RIVER FORMATION (SHEET 2) 

Figures I, 2 . Dicranodonfa dowlingi 

Figure 3. Trigonia albertensis 

figure 4. Gasfroplifes spielceri 

Figure 5. Compfonia ? stelclci 

PLATE ·v111 

2 



GEOLOGICAL SURVEY, CANADA 

NEOGASTROPLITES FAUNA 

SHAFTESBURY FORMATION 

2 

Figure I , Posidonomyo nahwisi 

Figure 2, Posidonomya nahwisi (transitional to var. goodrichensis} 

Figure 3, Neogastroplites cornutus X 3 4 

PLATE 1X 

PAPER 44-17 
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NEOGASTROPLITES FAUNA 

SHAFTESBURY FORMATION 

GOODRICH FORMATION 

Figure I, Posidonomyo nohwisi. Figure 2, Pleuromyo wiclcendeni McLeam n. sp. 

figure 3, P. nahwisi var. goodrichensis. Figure 4, Oxyfoma pinania McLearn n. sp. 

figure 5, Tancredio stelclci McLearn n. sp. figure 6, Lucina ? goodrichensis McLearn n. sp. 

Figure 7, P. nahwisi var. moberliensis. figure 8, Pleuromya kissoumi McLeam n. sp. 

PLATE X 
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NEOGASTROPLITES FAUNA 

SIKANNI FORMATION -- FIRST SANDSTONE 

2 

3 
4 

SIKANNI FORMATION -- SECOND SANDSTONE 

6 

7 

8 

Figure I, ·Oxytoma pinania McLearn n. sp. Holotype. Figure 2. So/ecurtus ? (Azor ? ) sp. 

figure 3, Neogastrop/ites cf. cornutus. figures 4, S, Posidonomya nahwisi. var. goodrichensis. 

figure 6, Pteria via-media McLearn n. sp. Figure 7, Pecten burlingi McLeam n. sp. 

Figure 8, Corbicula ? sp. Figure 9 , Thracia stelcki McLeam n. sp. 

PLATE X1 
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NEOGASTROPLITES FAUNA 

SIKANNI FORMATION -- THIRD SANDSTONE 

3 

2 

5 

6 

SIKANNI FORMATION -- FOURTH SANDSTONE 

figure I, Pleuromya sikanni McLearn n. sp. Figure 2, Posidonomya nahwisi var. goodrichensis. 

Figure 3, Modiolus via-alaslca McLearn n. sp. Figure 4, Modiolus archisikanni Mel.earn n. sp. 

figure 5, Pinna hagi McLearn n. sp. Figure 6, Thracia ? yarwoodi Figure 7, Pharus sp. 

Figure 8, Neogastroplites ? sp. Figure 9, Oxytoma sp. Figure 10, Tancredia stelcki McLeam n. sp. 

PLATE X11 
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APPENDIX. NEW LOWER CRETACEOUS SPECIES 
from Alberta and Northeastern British Columbia, by F. H . McLearn. 
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_ Pinna hagi n. sp. Pl. XII, fig. 5. Moderate size. Tapering rapidly at early stages, 
more slowly at later stages of growth. Strong, longitudinal costae below and immediately 
above angle. Taper not sci uniform as in Pinna dolo soniensis McLearn. G. S. c.: ho!., 9553 . 

Pteria via-media n. sp. Pl. XI, fig . 6. Oblique outline; shell somewhat flattened. 
Irregularly spaced concentric furrows or varices of growth. More flattened shell than Pte ria 

linguiformis (Evans and Shumard). G. S. c.: hol., 9554. 

Oxyfoma pinania n. sp. Pl. X, fig. 4, Pl. XI, fig. 1 (holotype, reversed in print­
ing). Small, almost erect outline. R adial coslae of moderate strength; some finer intercalated 
costae. Ornament coarser than that of Ox y foma camsetli McLearn. G . S. c.: ho!., 9555. 

Aucellina ? dowlingi n. sp. Pl. 5, fig. 3. Small, ovate-oblique. Convex left valve, 
high unbones; almost flat right valve. Radial, closely set, very fine striati.ons from umbo lo 
bas~! margin. Ornament appears to be finer and covers greater part of •surface than in very 
similar species Aucellina gryphaeoidt:s Sowerby. G. S. c.: ho!., 9556. 

Unio lacombi n. sp. Pl. II , fig. I. Highly inflated, much longer than high. Flat­
tened umbo, small beak. Mor~ inflated, flatter umbo than in Unio (Pleurobema) dowling i 

(McLearn). Genus subject to revision. G. S. c. : ho!., 95 5 7. 

'Murraia' fabensis n. sp. Pl. II, fi g. 3 . Holotype is top specimen in figure. A 
gently convex, elongate shell with .rounded anterior mar gin, not so pointed as in 'Murraia' 

naiadiformis Russell. Posterior margin not so obliquely truncate as in that spec~es. Concen­
tric, fine striations and varices of growth . Genus, provi·sional. G. S. c.: ho!., 9558. 

Pecten burlingi n. sp. Pl. XI, fig. 7. Small rounded species wi th large tri angular 
wings. Fine, concentric growth lines. Smaller than, and has relatively larger and more tri­
angular wings than Pecfen silentiensis McLearn. G. S. c.: ho!., 95 59. 

Modiolus via-alaska n. sp. Pl. XII, fig. 3. V ery convex. Outline narrows anteri­
orly. Curved, stron g ribs from umbo to postero-dorsal angle. Shell concave anterior to this 
rid ge. Less ~ rcuate in outline and less curved, more an gular post-umbonal ridge than Mo­

diolus galpiniona .Evans and Shumard. G. S. c.: ho!., 9560. 

Modiolus archisikanni n. sp. Pl. XII; fig. 4. E longate, narrowing anteriorly. Mod­
erateiy convex, with smooth ly rounded post-umbonal slope. Fine, even concentric striation. 
More · elongate and has more gently rounded post-umbonal slope than Modiolus semi-

ornata d'Orbigny. G. S. c.: ho!., 9561. , 

Pl euromya kissoumi n. sp. Pl, X, fi g. 8. Fairly convex, elongate; narrowing pos­
terio.rly. Beaks a little anterior to middle. Irregular concentric striae and varices of growth. 
More elongate, more narrow pos,teriorly and beak nearer centre than in Pleuromya orbig­

niana (Rouillier). G. S. c.: ho!., 6562. 

Pleuromya sikanni n. sp. Pl. Xlll, fig. I. Inflated, o-vate, nearly anterior beaks. 
Concentric irregular striations and varices of growth. Lacks regular, concentric ornament 
of Pholadomya (Pleuromya ?) ligeriensis d 'Orbigny. G. S. c.: ho!., 9563. 

'· 
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Pleuromya wickendeni n. sp. Pl. X, fig. 2. Moderately convex, longer than high. 

Nearly central beaks, abruptly rounded post-umbonal slope. Concentric, even striation. Less 

elongate, more central beaks, more even striation than in Pleuromya kissoumi McLearn. 

G.S.c.: ho!., 9564. 

Thracia sfelcki n. sp. Pl. XI. fig. 9 . S omewhat quadrate outline, longer than high. 

Somewhat flattened sides of shell with distinct 'carina'. Irregular, concentric folds or bands. 
Straighter carina, less convex than Thracia sancfoe-crucis Pictet and . Campiche. G. S. c.: 

hol., 9565. 

Throcia ? yarwoodi n. sp. Pl. XII, fig. 6. Elongate; narrowed anteriorly ? Irreg­

ular concentric folds. ·More convex than Thracio stelcki, less quadrate in outline and more 

rounded, not carinate, post-umbonal slope. Genus, provisional. G . S. c. : hol., 9566. 

Astarte porfona n. sp. Pl. V, figs. 1, 2. Small, ovate below, triangular outline 

above. Beaks anterior to middle. Ccncrntric, broad, fl a t ribs or bands separated by evenly 
spaced furrows. Concentric ornament broader and flatter than in Astarte senecta Woods. 
G. S. c.: ho!., 9567. 

Tancredia sfelcki n. sp. Pl. X, fig. 5 (holotype): Pl. XII; fig. 10. H _olotype is 

· moderately convex with a-ngular, anterior outline. Shallow radial furrow ventral to post-um­
bonal slope. Not so flattened as Tancredio ? dowlingi McLeam, has. the radial furrow 
and antero-dorsal margin not so straight. C. S . c. : hol., 9568. , 

Tancredio ? pocia n. sp. Pl. ill, fig . 10. More convex than Tancredi a ? dow­

lin_gi or Tancredio sfelcki n. sp. Anterior outline much the same, that is angular, produced 

and nanowly rounded. Lacks posterior radial furrow of T. sfelcki. G. S. c.: hol., 5406a. 

Lucina goodrichensis n. sp. Pl. X, fig. 6. Gently convex, ovate, a little longer 

than high. Fine, striate, concentric ornament. Smaller, more compressed and more even 
o~nament than Lucina occidenfalis Morton. G . S. c.: ho!., 9569. 

Lemuroceras be/Ii n. sp. Pl. Ill, figs. 1 7, 18. Moderately involute, whorls higher 

than thick. Ribs bifurcate near middle of sides of whorl; also intercalated ribs ; all continue 
across venter. More involute than Lemuroceros aburense Spath, does not develop stage 

with constrictions. G. S. c.: hol., 95 70. 

Lemuroceras irenense n. sp. Pl. V, fig. 5. Moderately involute, whorls a little 

higher than thick? Strong rib's on inner part of sides of whorl, weak where cross venter. 
Ribs .much stronger than in Lemuroceros mcconnelli Whiteaves. G. S . c.: hol., 95 71 . 

All above descriptions are based on a preliminary study. The objecf is: to estab­
lish species of stratigraphic value. 

Ottawa, Ont., 

February, 1948. 
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