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, 
REVISION OF THE LOWER CRETACEOUS 
OF THE WESTERN INTERIOR OF CANADA 

I NTRODUCTION 

Recent studies require a r evision of the Lower Cletac0ous 
correlation table constructed 12 years ago (McLearn, 1932) • The 
additions and alterations are based on field studi es by officers of the 

1 A list of r eferences is given at the end of this report. 

Geological Survey and on palaeontological studies by the writer. A 
revision. by Dr. L. F. Spath (1942) of the age of the 11 .Ammonite Bed11 of 
the Abur group in India also ca lls for change s in our Canadian corre
lations. 

Alt~ough considerab le progress has been made. in the study of 
our Lower Cretapeous a fina l revision is not yet possible. The new 
table (Se e Figure 1) embodies the most reasonable correlations that can 
be made with the evidep.ce now available. rt is hoped that it will be of 
use to geologists investigating the petroleum resources of the Canadian 
interior and, in particular, the ·Foothills and northern Great Plains. 

Acknowledgment is made to Mr. C. ~. Stelck, formerly with the 
British Columbia Department 9f Mines, and Dr. A. o. Hayes, who was in 
charge of a field party for the Socony Vacuum Oil Compn.ny, f.or in-
formn.tion kindly furnished. , '. 

THE NON-MARINE SOUTr~VEST 

In Blairmore and Castle River areas, the Lower Cretaceous 
incl~des sandstones, shale, and coal of the non-marine Kootenny 
formation overlain by conglomerates, sandstones, and shales of the 
non-marine Blairmore group. At the base of the Blairmore is a 
persistent conglomerate. With some variations i:;his n.ssemblage persists 
for a great distance northwest nlong the Foothills. 

In Mountain Park o.rca the s ection differs somewhat from that 
at Blairmore, and McKay (1930) has proposed a some~hat differ ent 
classification and a new nqmenclature. At the ba se are ma inly freshwater 
sandstones, shales, and very rare and thin coa l seams of the Niko.nassin. 
Then follow the beds of the Dl a.irmore group, including the basal , 
probably non-marine ·iconglomcrates of the Cadomin formation, th.c mostly 
freshwat~r sandstone·s ,, shales,. and coal seams of · the Luscar for;.:ation, 
and the apparent ly non-marine sandstones and shales of. the Mountain .Park 
format ion. 

THE GREAT MAIUNE. EXPANSION OF THE NORTH 

To the north a very different situation exists, for there the 
Lower Cretaceous includes a large proportion of marine beds that record 
southward invasions of the Boreal. sea. Just as the non-marine Bla irmore 
group is typical of th.e southvte st, - so th·e dominantly marine Fort St. John 
group is specific of the north. In the lower part of the section, 
however, non-mar in~ b~ds persist nor,th along the Foothills, where they 
form the greater part of t he _Bullhead gr oup. 

The Lower Cretaceous section in Pine Ri.ver Valley, o.s. revised 
by Wickenden and Shaw -(1943), includes the conglomerates, sands·tones , shale, 
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and coa l of the mostly fr eshwater Bul lhead group overlain by formati ons 
of the Fort St . John group. The _ .latter .group includes the ml~rinc shales 
of the Moosebar; the conglor.i.e r o.te, so.i1dstone , and shale of the partly 
mar ine and partly non-marine Commotion fonnation; the shales of the 
marine Ha sler; t he sandstone s of the marine Goodrich; a1d the shales of 
the marine Cruiser formations. 

Spivak (1 944) has traced the Goodrich format ion into the Peace 
River foothi lls where . the section is much like that on t he Pine . The 
Commotion formation, however, is partly replaced by sha le, so that only 
o. small and lower part remains as the marine sandstone of the Go.tes 
formation in western -Peace River Valley. The Hasler thus has n: longer 
downward range than in Pino Valley, a s it i nclude s equivalents of 
Copuno~ion strata. 

On Sikanni Chief River, adjacent to the Alaska Hi ghway , Hage 
(1944 ) has recognized several formations, inc luding a some:what modified 
Bull-head group and two formn.ti ons included by him in the Fort .St. John 
group. The lower, which ho names the Buckinghorse formation, is a thick 
succession of dark, marine shales , and the higher formation , which he 
ca lls the Sikanni, consi sts of marine sandstone and sha le. The Sikanni 
contains, in its lower part, four sandstori.e members that .Hage r efers to 
a s the first , second, ·third, and ·fourth sandstones. 
I' 

Ki ndle (194;4) hc..s studied the Lower Cretaceous section on Liard 
River . There, ·a thick, probabl y marina shale., the Garbutt, .is overlain 
by marine sandstone and shal e , comprising the Scatter formation . Above 
this is another thick marine shale formation, .the Lepine. 

No rec·ent work has been done on the lower Peace River section. 
It is not known whether t he scmdstone , found .et the base of the Cretaceous 
section in deep wells near the town of Peace River, should be considered 
a western extension of the Mc~. urray. formation or merely a sandy pha se at 
the base of ' the Loon River f ormation. The marine shal e s of the Loon River, 
the mostly marine shales and sandstones of the Peace River formo.t ion, and 
the marine shales of the Shaftesbury formation are included i n the Fort 
St. John group . It may be recalled tha t the upper or Cadotte member of 
the Peace River formation, neo.r the town of. Pfilace River, consists of _ 
massive sandstone an~ is at least in part of non-marine origi n , whereas 
to the north, below Cadotte River , i t ha s pa ssed over into marine , thinly 
bedded sha le and sandstone. The name Shaftesbury ha s been proposed 
(McLearn and Henderson, 1944 ) to include what was formerly co.lled the 
Fort St. John formation in the eastern Peace River section. 

The classification and nomenclature of the Lower Creta ceous 
section on lower Athabaska River remains as before. !he mostiy non
marine sandstones of the McMurray formation, with their peculiar , large 
scale, foreset b eds , are overlain by the mn.rine sandstones and sha les .of 
the Clearwater, by the mostly freshwater sandst ones of the Gro.nd Rapids 
formation, and by the marine shale of the 'Pelican Shale 1 f ormo.ti on. 
111 three can be placed in the For t St. John gr oup . 

CORRELATIONS 

Use of Floras 

No new information has been published on our Lower Cretaceous 
florn$ and the succession of Kootenay, Lower Blairmore, and Upper 
Blairmore florus (McLea.rn,, 1 916, 1929; Berry, 1929) still stands . 

Kootenay flora, as known in the southwest , has not yet been 
located farth er north along t he Foothills in either the Nikanassin or 
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Dunlevy formatio~s. These formations are, consequently, only correlated 
with the Kootenay on the basis of a similar stratigraphic position. 

Lower Blairmore flora has proved to be a useful criterion for 
correlating the lower part of the Blairmore group with the Luscar, Gathing. 
and equivalent formations, and is so used by W. A. Bell of the Geological 
Survey. Its correlation with the Aptian of Europe continues to stand. 

. Upper Blairmore flora has not been found at any new locality and 
is, as yet, only known from the Castle River and Bla.irmore areas of south
western Alberta. This flora is correlated with the Albian of Europe. 

In the north, a few dicoty ledons have been found in the 
Commotion formation · of Pine River Valley and its probable equivalent in 
the Monkman Pass area. Bell assigns them an Albian correlation. 

Use of Non-marine Faunas 

The use of non-marine faunas in correlation has been limited. 
The fauna of the lower part of the Blairmore group is only well known in 
the . locality where it was first described, that is the Blairmore area. 
Farther north, on Elbow River, Beach collected a small fauna wi :;h 
Elliptio cf. hamili, an index fossil of the Blairmore fauna that affords 
correlation with the lower part of the Blairmore of the, type area. Hage 
also has collected species of this fauna, Sphaerium onestae and Corbula ? 
pallise~i, in the Pekisko Creek Forest Reserve, recording the presence 
of lower Blairmore beds there . This fauna is not distributed widely enough 
for common une in correlation, but in the few places where it does ·occur 
it · serves to confirm the evidence afforded by the more widespread Lower 
Blairmore flora. 

Russell has studied the non-marine invertebrate fauna of the 
McMurray formation on lower Athabaska River. As known, it is a smal l 
fauna and has no species in common with the Lower Blairmore fauna. 
Russell (1932), howover, notes that Elliptic biornatus shows considerable 
resemblance to Elliptic hamili in the Lower Blairmore fauna, and he 
cons~ders that they are of about the same age. In the table, therefore, 
the McMurray formation is placed on the same stratigraphic level as the 
lower part of the Blairmore and its correlat.:.ves, the Luscar and Gething 
formations. 

Use of Marine Faunas 

A poorly preserved marine fauna occurs at the base of the 
Dunlevy formation of the Bullhead gr oup , on Tepee Rocks spur i n the 
Peace River foothills. It includes a few poor specimens of what appears 
to be a small species of Aucella. Although an actual identification 
cannot be mad~the possibility that the lowermost part of this formation 
is of Jurassic age can be entertained. A larger species of Aucella occurs 
in the drift at a. number of localities in the Foothills. Its actual 
position in the rock section , however, has not been determined. 

The 'Asta.rte ' natosini fauna is as yet little known. In 
drawing up the new t able it is assumed to be of about the sa.me ~ge as 
the Lower Blairmore flora and non-marine fauna. In the Luscar formation 
it occurs in beds below thos e conta ining Lower Blairmore flora, and in 
the McMurray formation it occurs in beds above those with a non-marine 
fauna very similar to Lower Blairmor e non-marine fauna. 

The Beudanticeras affine fauna, with species of the ammonoid 
genera Beudanticera s and Lemuroceras and numerous pelecypods, occurs in 
the Clearwater formation on Athabaska River, in the base of the lower 
sandstone member of the Peace River formation, and in the Loon River 
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formation on Peace RiYer . It may be noted that Spath ha.s recent ly 
introduced the> ge,1eric name Lemurocerac; f or ammonoids formerl- · referred 
to Desh1;1ye.sites in the 1 Arnmoni te BecF.of the Abur group in India and for 
those in theGlearwater formation on Athaba ska River . It appears that 
this fauna extends far to the west , ' f or Spivak has collected Beudanticeras, 
Yoldia C!' . kissoumi, and other shells from the Moosebar and Gates formations 
1n the .Foothills i n the Portage Mountain map-area, and Beudanticeras cf • 
. affine from beds equivalent to a horizon low in the Moosebar in the 
Chin~man Lake map-area (Spivak, 1944). It f ollows that the Clearwater 
f ormation , probably the basa l Grand Rapids , the Loon River , and the lower 
member of the Peace River formation should be correlated with the Moosebar 
and probably also with the Gate s f ormati on . Correlation of these marine 
f ormati ons with beds of the non-marine southwest is mainl y an indirect 
one. Canadian beds carrying the B. affine and Lemuroceras fauna are 
correlated with the 1 Ammonite Bed' in the Indian Abur group. As the age 
of this bed has r0cently b een revised by Spath (1942) a fundamental revision 
of .thr; correlation table is requirei. Formerly compared with the Aptian 
of Europe it is no-N correlated with the earJ.-;_er part of the Albian stage. 
It f'.ollows t~1at in the table the Cl earwater and correlative formati ons 
must be placed not opposite the Luscar and lower part of the Blairmore · 
group: but higher and on a level with some of the upper .pa.rt of the 
Bla.irmore . No fossils have yet been found in the Buckinghor se formati on, 
b.ut the lowe i· part' may occupy the stratigraphic positi on of the Clear
water~ Mo os ebar , etc. Some part of the Garbutt f ormati on on Liard River 
may b e equiv'3.lent also t o the Cl earwater and Moosebar , etc., but it has 
so far p~oved unfossiliferou.s and its downwa.rd limit is unknovm. The 
Beudan<~ iceras affine fauna has probably a wide distribution in :Mackenzie 
Valley . We.rrenhas -recorded its presence on Gr eat Bear Lake and Hume ha.s 
collected it on Mackenzie River at the narrows about 15 miles be low Oscar 
Creek. 

The Gastroplites faun~ is of considerable value in correlation. 
Spath has reco:cded the genus Gastropli tes in the Gault of F.olkd~one, 
Engl and, and pointed out its Meso·~Albian-age . It occurs in the Cadotte 
member of the. Peace River formation north of the toWn. of Peace River, and 
also ab out 500 feet ab ove the ' b·ase of the Hasler -formation at the mouth of 
Starfish (Deep) Creek in Peace River canyon, thus affording a valuable 
correlation across the plains. Although our collections from the 
Commotion formation in Pine River Valley contain no specimens of 
Gastroplites, collections fr om the upper part of this formation do contain 
Inoceramus ca.dottensis, which belongs to the Gastroplites fauna . This 
upper part of the Commotion: therefore , is equivalent to beds a few 
hundred feet ab ove the bas e of the Has l er on Peace River . Going north
ward, the upper part of the Commotion seems to pass into s~ale and fine 
sandstone or silt·stone of the lower part of the Has l er . From this it 
might be inferred that the .Gates is a northward extension and remnant of 
the lower part of the Commotion and that the Hasler on Peace River extends 
much lower stratigraphically than it does in Pine Valley . Thi·s fauna has · 
not been col~_ected on 3ikanni Chief River, but some high part of the 

· Bur.ki nghorse or some very low part of the Sikanni f ormati on may contain 
beds equivalent i n age to it . The Gastroplites fauna has been found on 
Liard River in the upper part of the Scatter and l ower part of the Lepine 
formations. This part of t he Liard River secti on, therefore , is t o be 
correlated wi.th the upper :part of the Conunotion f ormation on Pine River, 
the beds . 500 feet ab ove th0 base of the Hasler on Peace River , ~ome high 
pa.rt of the Buckinghorse on Sikanni Chief River , and the Cadotte member 
of the eastern Peace River area. As t.he Gastroplites is a northern fauna 
it will likely be found at various places in the north, including Mackenz:i.e 
Valley . It is probably represented in some of the Geological Survey1 s 
collections fr om Carcajou River and Sans Sault Rapids . 

The Neogastroplites fauna occurs in the upper part of the 
Shafte sbury f0: ·ma.tion -on th·e- -north side of Peace River east of the mouth 
of Cache Cre ek , where i t include s Neogastropli tes cornutus , E_ . _s elwyni, 

J . 
' 
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Posid9nomya nahwisi , rmd Nucula dowlingi. The species N. cornutus 
ha s a l s o bee-n found by Hage in the second sandstone of the ·Sikanni 
formation on Sikanni Chi ef River , thus affording n. cor·rela:tion of beds 
in two . fairly widely separn.ted locn.lities. This fauna has always been 
assumed· to be of· Lower Cretaceous a ge be cause of the close relation of 
Neogastroplites to Gastroplites, the Lower Creta.ce'Ous a ge of which 
cannot be questioned. 

The Goodrich fauna , although still little known and a lmost entirely 
undescribed, can be tr c. c; ed for a. considerable distance a l ong the 
Foothills. 'fyvo diagnostic fossils are Posidonomya nahwisi var . 
goodrichensi s a.nd P. no.hwisi var. moberliensis. At mc.ny localities a 
species of Oxytoma-is present . This fauna occur s in the .Goodrich formation 
in Pine River Va ll ey, where Wi ckenden and Shaw colle cted P . nahwis i var. 
goodrichensis and species · of Oxytoma , Tancredia , · Pecten, Thi'acia, 
Pleurornya, and Goniomya . A littl e farther north , Spivak, fr om the same 
formation on. Coal Creek , a branch of Johnson C~eek , ha s collected P. 
nahwisi var. goodrichen s.is and P. nahwisi var. moberliensis. This-fauna 
has been collected too f rom the- thi r d and fourth sandstone s of the 
Sikanni fo.rmatiqn on Sikanni Chi ef and Buckinghorse Rivers , where P . 
riahwisi ~ar. goodrichensis and species of Pinna, Pleuromya , Oxytom~ , and 
Modiolus have a l so been f ound . On this basis the third and fourth 
sandstones at l east ar e coqelated 'with the Goodrich forma.tion of Pine 
River and Coa l Creek ' Valleys . , Although the >uc cession ha s not been 
studied mi nutely, the Goodrich f auna apparently overlies Neogastroplites 
cornutus local l y . Not enough work ha s, however, been done to establish 
the distinctness of the Goodrich f auna a s compared with t he Neoga stroplites. 
The f ormer is, however, very clos e to the Neoga stroplites, as it carries 
varieties of P . nahwis i. It must , therefore, be of similar age , and for 
this r eas on is pl a ced i n the Lower Cretaceous with the Neogastropl i te s 
fauna . On the other hand it must be admitted t hat the Goodrich fauna 
a lso shows some resemblance to Upper Creta ceous faunas , particu l arly if 
it i ncludes Bra chydonte s multilin i geru s . The Cruiser formation of west 
Peace Val l ey carrie s no fauna , so far a s is known, and its exact a ge cannot 
be determined. 

The base of the Upper Creta ceous is drawn at the base of the 
Dunvegan, where it has been fixed for some t i me . It is best l eft t here 
unless new and positive evidence , such as the discovery of dis . ~nct Upper 
Cretaceous fossils in the Crui ser forma tion or in the Goodrich fauna , 
necessitates drawing i t at a lower level. 
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