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REVISION OF THE PAIAEOGEOGRAPHY OF 

THE LONER CRETACEOUS OF THE WESTERN INTERIOR OF CA.NADA. 

INTRODUCTION 

In his search for source beds the petroleum geologist is 
conce~ned with the distribution of ancient lands and seas. The 
prevalent view is that the source beds of petroleum were laid down 
in the sea and that the ancient shores provided a favourable 
environment. It is important, therefore, that some attempt should be 
made to outline the extent of the Lower Cretaceous seas and their 
shorelines in the western interior of Canada, where Hume (1933, page 
216)1, referring to the site of the central plains of Alberta, has 

A list of references is given at the end of this report. 

noted that the Lower Cretaceous "shorelines with their emba.yments and 
lagoons are regarded as being very favourable for the deposition of 
source material for oil and ga s". 

The Lower Cretaceous is also an important source of coal in 
the Canadian western interior. Coal swamps covered parts of the alluvial 
plains in both Kootenay and Lower Blairmore times. 

Beds of Lower Cretaceous age are exposed in the Foothills of 
western Alberta and northeastern British Columbia; in the northern 
Plains; along the lower parts of Peace and Athabaska Valleys; and on 
the Manitoba escarpment, They are deeply buried beneath sediments of 
Upper Cretaceous and Paleocene age in southeastern Alberta. and southern 
Saskatchewan, where they can only be studied in samples taken from 
deep wells. 

As early as 1915 palaeogeographical maps of the western 
interior of Canada ~ere prepared by D.B. Dowling. Very little, however, 
was then known of our Lower Cretaceous formations and nothing whatever 
of the vast area of marine deposits of this age in northern Alberta. 
Dowling did not, therefore, attempt to depict the geological record of 
this epoch. In 1923 Schuchert published a map of North America in 
Lower Cretaceou.s time, and in 1931 Crickmay prepared a similar map of 
the very early Lower Cretaceous. The writer's views on Lower Cretaceous 
pa.laeogeography of the Canadian western interior have been set forth in 
three papers (McLearn, 1931, 1932, 1935). The first (1931) was 
illustrated by one palaeogeographic map and the second (l932) by four 
maps• Recent field studies by the Geological Survey and new data on 
correlation require a revision of these maps. 

. In 19'19 it was noted that a sea of Aptian (late Lower 
Cretaceous) or Albian (la.test Lower Cretaceous) age, recorded by 
deposits on the lower Peace and lower A thabaska Rivers, "probably came 
in from the north or northeast" • . It was also pointed out that the 
Lower Cretaceous formations of this area showed "no resemblance ---
either to the Lower Cretaceous of the Pacific coast and Alaska or to 
the , Comanchean of the south", indicating "the presence of barriers of 
some nature in these directions" (McLearn, 1922 ). This interpretation 
was accepted by Schuchert and made use of in the preparation of his 
1923 map. It became established that t he known Lower Cretaceous interior 
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Co.no.dian seo.s were invasions fnm1 the A:coti0 a nd did not unite with 
no:· thwo.rd extens ions of the southo~~.n . .9.l' gulf E:e.o. s o This interpreto.tion 
still sto.nds for l!lOSt of Lower Creta6eous time. but some reservation is 
mo.de, pending mo:::-e evidence 3 for the lo.te st o:::- Shaftesbury Seo., which 
is coeval with the sea. :::-ecordod in so1.1thern Canada by the beds with the 
Haplophragrnoides gigas micro-faun:i,, The wri tcr ( 1932 .• 1935) has noted 
tha. t tne fauna of-thelowest Upper C:·ctn.ceous, Dunvegan formation is 
the first of . the Cretaceous faunus to show res embla nce to th.ose in the 
s outhern UnH.ed Sta tes and is the first to record coalition of ·the 
northern S\::O.. .. with the southerno This interpr etation, too, still holds 
except for some reservation p ending further knowledge of the underlying 
Goodrich . and Crui :;er fauno.s of the Shaftesbu. y Sea o · 

It is not claimed t ho.t the revised maps of this po.per o.re 
complete or wi.thout error. Lik~ .a.l l palaeogecgraphic maps they involve 
much speculo.tiono They are wha t the evidenc e new at ho.nd just.ifies e.nd 
nothing--m.or e c. LikG a.11 prevfous ml:lps they are-·· 5u:i; 3~0·-t- to revision and 
addition as new facts are colle ~tedo It:· ::; ·ch0ught,, however, that very 
definite progress is b e ing made and tho.t et:.c£i g_enera~ion of maps comes 
nearer .. t ·o the truth. Moreover.., it s eems advisable to issue these revisod 
maps from time to time because they focus attention on unsolved problems 
of correlation and sedimentation and so stimu~a te inve stigation. 

· CORREIA TION 

A prerequisite . tQ studies of this kind is a reliable correlation 
of strata . A revision of the correlation of the Lower Cretaceous 
formations exposed at the surface in the Canadian interibr- (See Figure l) 
has recently boen completed (McLea,rn, :!.944) and it is a:ssumed 'that 'this · 
has been read. In addition some notes on subsurfa c e beds- ·are herewith 
given, based on reports by Wi ckenden and Yarwood., 

_!Cootenay Formation 

The Kootenay formation and its correlatives are not considered 
to extend much farther east ,than the outer border of the present da.y 
Footh

0

ills. Yarwood (19310.) dcubts whether it extends as far eo..st 'ns the 
site of tpe_ Spring Coulee well _, in tpe 4 _, rgeo 23, W., 4th mer. · He does 
not believe that any Kootenay is present in the Red Coulee oil ·rield in 
tp • 1, rge. 16, W o . of 4th me1·" (Yo. r wood.0 1931) o A bout 150 miles to the 
northwes"c .• in the vicinity of Turner V'.l.1ley, Hume (1933) ho..s long insisted 
that the Kooteno.y is rapidly thinnL1g to the ea ste More than 400 miles 
to the .. northwe stt> in the Guardian w0ll in Pouce Coupe district, Allan 
o.nd St.elck (~_940) present evidence to support t heir conclusion tho.t beds 
equivalent to the Gething formation rest directly on beds correlated by 
them with the Juras s ic, Fer nie formation, implying that the Kootenay or • 
lowermost Lower Cretaceous equivalent, . the Nikano..ssin, does not extehd 
this far out on the Plains ~ 

~~~_i.-~~!~ __ G!o~t 

_The Blairmore group has b een r e cognized in FJ.athead Valley in 
the western part of the southern Cana dia n Rocky Mountains where it forms 
o.. succession of conglomera t e s_, sands·cones, a nJ shales (Mackenzie, 1916). 
Varicoloured bed ::: of sandstone and of gr ey, g:· .~·enish) and reddish shnles, 
with rare 9 v ery thin coal sea::ns~ have been er1c11unter ed in the deep wells 
of the southE:i rn Albe:::-ta. pla ins :1.ying at.ave Jur a ssic strata and below beds 
correlated with the Alberta gr :::iup. Thes e w.rieolcured beds are also 
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correlated with the Blairmore group, partly on a basis of lithological 
resemblance, including similar greenish and reddish shales and a 
common conglomerate at the base, and partly on the reported presence 
of two species of the Lower Blairmore fauna, Unio hamili and Sphaerium 
onestae ? (Yarwood, 1931, l93la). The varicolOUred beds extend into 
southern Saskatchewan where they underlie a dark grey shale and have 
been recognized lithologically in deep wells (Wickenden, 1932). It has 
not yet been shown what part of the Blairmore group is represented by 
the varicoloured beds, but if the Unio and Sphaerium are correctly 
identified, and are of short range, the presence of at least the lower 
part of the Blairmore in southernmost Alberta is indicated. 

In the northern plains, in the core of the Guardian well near 
Pouce · Coupe, a thick section of sandstone and shale is correlated on 
lithological grounds with the Gething formation (Allan and Stelck, 1940), 
which, in turn, has been correlated with the Lu scar and a lower part of 
the Blairmore group (See Figure l)i Some differences are noted, however, 
recording, from west to east, an average decrease in grain size and the 
possible transition, at some horizons, from non-marine to marine beds. 
Thus the percentage of shale ia higher and the percentage of sandstone 
lower than in the true Gathing, and some thin glauconitic layers, absent 
in the Gathing, are said to be present. Coal is extremely r~re and in 

/ 

very thin layers. 

The Clearwater formation of lower Athal:e.ska River, and the 
Cadotte sandstone north of the town Of Peace River (See Figure 1) are 
correlated with lower parts of the Upper Blairmore a~may be equivalent 
to part of the varicoloured beds of southern Alberta and southern 
Saskatchewan. In 1932 the Clearwater was correlated with the dark grey 
shale of southern Saskatchewan, the shale with the Haplophragmoides gigas 
micro-fauna. It has been shovm recently, however, that this micro-fauna 
is in the 'Pelican shale' and not the Clearwater formation (R.T.D. Wickenden 
and M. Feniak, persoillll communication). 

A few observations on the correlation of the Shaftesbury 
formation may be added to what has been said in a previous paper (McLearn, 
1944). The time of deposition of this formation may have been long, 
during which the fauna may have changed considerably. · Tentatively two 
faunas are recognized, the Neogastroplites and Posidonomya nahwisi var~ 
goodrichensis faunas. Later work will show whether these are two separate 
faunas or only phases Of' one. These faunas, or phases of the one fauna·, 
are not widely distributed and so only aid, to a moderate extent, in 
correlation. Other means of correlation must, therefore, be resorted to, 
including use of micro-faunas, lithological resemblance, and stratigraphic 
position. The Shaftesbury formation on Peace River is compared with the 
'Pelican shale' on Athabaska River on the basis· or' a similar position in 
the stratigraphic succession and a similar lithology. The 'Pelican shale' 
is correlated with the 'dark grey shale' of southern Saskatchewan on 
the basis of the Haplophragmoides gigas micro-fauna (Wickenden, 1932). 
What part of the Shaftesbury section this faunal zone represents is not 
known; it may be of the lower part rather than the upper part and possibly 
lower than Cruiser in the equivalent section in the west. The . dark grey 
shale appears to be absent in southern Alberta. If equivalent beds are 
present they may be represented by the l:e.se of the Alberta group. In 
southwesternAlberta, only the very basal part of this group could be 
of late Lower Cretaceous age, as even the basal 110 feet is said to 
contain Upper Cretaceous fos sils, namely Inoceramus corpulentus (capulus) 
and Acanthoceras albertense (Webb and Hertlein, 1934). The Fort St. 
John group is much thicker than equivalent beds in the south and southwest, 
where deposition must have been slower and interrupted or even possibly 
marked by local erosion at t imes . 
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PHYSIOGR.APHIC SETTING .. 

Cordilleran Geanticline 
.J 

Canadian geoiogists, beginning with Tyrr.ep (1886L ·' 
,,-,. 

have looked. to the west for the source of the Cretaceous sediments 
deposited in the Rocky Mo~nta.in geosyncline and .. t ·o -ah i.rli'erred, at 
times lofty, mountainous ma ss , west of the Rocey Mountain trench . and 
partly on the site of the present-day Selkirk Mountains. This is the 
"Land Area. 11 of Dowling (1915), the Columbia-Selkirk range of Schofield 
(1922), the Eastern Jurassic Hi ghl and of Schofield and Hanson (1922), 
the Cordilleran Intermontane geanticline of Schuchert (1923)., and 
Zephyria of Crickmay (1931). Others who also have looked to this 
source for the Cretaceous sediments are F.H. McLearn (1932), M.Y. 
Wil:J,.iams (1932), and P .S. War;ren (i938}. In the following pages this 
old, land.mass will be r eferred to as the "Upland area 11 or 11 C.ordilleran 
geanticline". 

That most of the Cretaceous s ediments .came from the west, 
and only a small amount frdm the ·ea st, is inferred from the ' decrease 
in grain size from west to east , and the gradation from non-marine to 
marine deposits in t he same directi on~ This is parti.cularly well 
marked in Upper Cretaceous formatio'n,s. It is mainly true, also, in 
those of Lower Cretaceous age, a lthough more. sediment 'appea.rs· to have 
come from the east than in Upper Cretaceous time. Moreover,' in 'Lower 
Cretaceous time, c ertain factors enter ed that prod.J.~ ed 'gradations from 
non-marine to marine, and decrease i n grain from sou'th to north, 
changes that tend to obscur e the west to .east chB.nges. 

That the sediments did not C9Jne fr<?m the site of the 
present Rocky Mountains is infer red from . s evera l ~ources of evidence• 
There is no angular unconformity between the Qretaceous and earlier 
sedimentary rocks in the Foothi lls, the Creta ceous strata being folded 
with those of Jurassic, Triassic, and Palaeo,zoic ages. Nor, as pointed 
out long ago by Tyrrell (1886) , are there any known i gne ous rocks in 

r ; 

the Rocky Mountains that cou ld be expected to furnish the abundant 
feldspars in the Cretaceous sandstones. Mor eover , Lower Cretaceous 
sedimentary rocks occur within the Rocky Mountains , for in the-. southwest, 
iri Elk and Flathead Valleys, the Kootenay formation is present a.nd is 
overlain by beds correlated with the Bl a irmore group on the eastern 
side of the mountains (Ma cKenzie, 1916.). These 1ov\rer Cretaceous 
formations lie without angular unconformity on the .older rocks and are 
infolded vdth them, so that, in the south at least, Lower Cretaceous 
sediments spread across the present site of the R·~(}ky Mo~ntains ~ 

Although the sourc e of much ·of the G~,eia~e~us sediments· 
in the Canadian interior appears to have been weS:t·::or '.t;h.e present .. 
Rocky Mountains, the actual boundaries of the upland ar-ea 46.ve never ... 
been established. Indeed t hey may have changed dur.ing Creta.ceous time. 
In the south, the eastern boundary has been drawn at the wJstern margin 
of the Rocky Mountain t r ench. The reasons f or so ,placing it have be.en: 
in part the Cretaceous sediments i n Elk Valley, th_e "nearest to the 
trench, were quite coarse , indicating proximity to the source; no 
Cretaceous strata have b een f ound in the Selkirk or Purcell Mountains 
and the old rocks outcropping there record a great deal of erosion; and 
igneous rocks present in the Selkirk Mountains represent a likely · ~cure~ · 
for the feldspar in the feldspathic Cretaceous sandstones. The western · · 
boundary of .the upland area lay east of the site of Ashcroft. Williams 
(1932) assumed the watershed between the eastern and wes t ern drainage to 
be on the site of the Arrow Lakes . To the ~orth , or northwest, no 
definite boundaries have ever b een set f or the old l andmass. On 
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pa.laeogeographic maps it h.a.s been drawn west of the Rocky Mountains 
and west of what is inferred to be the northwestern extension of the 
Rocky Mountain trench. There ha.s :-~:h0wever, been little evidence for 
this and the position or positions of the Cretaceous upland area there 
must await further studies in the field. In fi~;i.+ig .this position it 
must be borne in mind that large areas of igneous r.ocks are required 
to supply the necessary feldspar for the Cretaceous sandstones laid 
down in the geosyncline to the east. It should also be considered 
whether the northern upland area was a continuation of the upland in 
the south or a separate diastrophic element, and whether any additions 
in breadth to it were made during Cretaceous time. 

The eastern source, which seems to have supplied a smaller, 
but appreciable, amount of sediment, was probably a low-lying western 
pa.rt of the Canadian Shield. · 

Rocky Mountain Geosyncline 

The site of Lower Cretaceous deposition is the Rocky 
Mountain geosyncline (as defined by Schuchart, 1923), a great area of 
subsidence lying east of the upland area o:.~ Cordilleran geanticline 
and extending, in later Cretaceous time, at least as far east as the 
Manitoba escarp:nent. A section drawn by Dowling (1915) shows how 
asymmetric the profile of the Rocky Mountain geosyncline is - the 
combination of a deep trough in the west on the site of the present 
Rocky Mountains and Foothills and a thick wedge, thinning to the ea.et, 
on the site of the present Plains. 

It may also be noted that in Lower Cretaceous time there 
appears to have been less, and therefore slower,. subsidence in the 
south than in the north. It is thought that this was a large factor 
in preventing the confluence of the Lower Cretaceous northern and 
southern seas across northern Montana and southern Alberta• In Upper 
Cretaceous time, on t~e other hand, greater and more rapid subsidence 
on the site of the so~thern Canadian plains maintained seaway 
comnrunication across this area with the southern sea, which had 
advanced north from the Gulf of Mexico. 

l?AI.AEOGEOGRA.PHIC MA.PS 

ICootenay Time 

Figure 2k is assumed to represent the period of deposition 
of the upper parts ·of the Kootenay and Nik.anassin formations, and alee 
of the upper part of the Dunlevy , but below the uppermost conglomerate
bearing part of that formation. It is a map of Barremian time in 
European chronology (See Figure l) o The sediments appear to have ac
cumulated in a relatively narrow geosynclina.l belt, in front of the 
newly uplifted Cordilleran geanticline , in Canad~ from the International 
Boundary to at least as far north as Sikanni Chief River. 

The enviromnent a ppears to have been that of an alluvial 
plain receiving sediment from numerous streams heading into the newly 
upraised mountains of the upland area. The sediments consisted of both 
sand and mud and on the avera ge were coarser in the north. Coal-forming 
swamps were present at times, but were confined mostly to the south. 
Abundant plant remains were ernhedded in the sedirr_ents, particularly 
ferns, cycads, and conifers. 
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Lower Blairmor e Time 

.. , ,.:. . ·:,'. In l ater 'Lower Creta ceous (Bla i rmore) time ; the deline
ation 6~ ·-'.g~6graphic features vJUs very diff erent from that whi ch had · 
prevaile_d ··earl:i,,er . The new foa tures included seas in the north and 
alluvial · pl~ins _in the south (See Figures 2B - 2E). The sediment 
deposited increased greatly involume and spr ead farther to the east. 

The ' new order' began with the deposition of the lower · 
part of the Blainnore group and its corr e latives, the Cadomi n and 
Lu~car, the top of the Dunlevy. and all of tho Gething, the McMurray, 
the beds i ri the Guardian well corr elated with the Gething, and ,· ·if of 
Lower Bl a irmor e age, some part of the varicoloured beds in s outhern 
Alberta a nd southern Saskntchewanc These deposits were n ot confined 
to a comparatively narrow bolt in the west, as presumably the Kootenay 
deposits were , but ext ended cut onto the site of the Plains (Figure 2B). 
In the north they may have extended as far east.as. the present lower 
Athabaska River . In the south they may h.ave . ext ended a.cross part Or" 
all of southern Sa skatchewan, :j..f some part of the w .i:-i coloured beds 
are of Lower Bl a i rmore age·. 

The environment '. appears to have been mainl y that of an 
alluvia l plain extending from the f ront of the mounta i ns of the upland 
area eastv;ard.s across the prosent s i te of the Rocky Mountai ns , Foothills .. 
and at l east some of the site of the present Grea.t Plains. Al though it 
is not possible to i nfer ail of the geographic features and varieties 
of environment on this alluvial pl a i n , some isolated examples can be 
given where the local cond.i'i'.ions can be adjudged from the nature of the 
beds and the enclosed f .ossi:fs . Deposition be gan with a great. :ifnundation 
of gravel, whi ch spread· from the upland areo. over the wes:t;ern part of the 
alluvial plain a s a fairly . thick layer . It is r ecorC'ed by_!the · Cadomin · 
conglomerate of earliest · Bl~ irmore time . Deposition was preceded in a 
few places by er osion of the underlyi ng Kootenay or Nikanassiri sediments, 
but oniy ·:· fn ·r a r e instances was this erosion at all marked. Gr ave::l.s were 
deposited at many levels in the extr eme western part of the alluvia l 
plain close to the mountains of that time • . They are more rare ·a-nd occur 
at fewer levels u little farther east, on the site of the Foothills, and 
finally disappea r on the site of some par t of the present Plains, the 
distances to which they extend to the eas t varying considerab ly. On the 
whole there is a decreas e in gr ain size f r om west to east . At times coa.l 
swamps l ay in the western part of the alluvial plain, but they were 
mostly abaent i n the southwest , which had. been the site of coal swamps 
in Kootenay time ~ Ca,lcareous beds in the southwe8t , carrying Unio and 
freshwat·er snails, '.''pro1;iubly r e cord fairly persistent ponds or shallow 
lakes. ·· ?eddish 8,nd. gr eenish sha les in southern ·and southwestern Canada, 
if of this age , .r ecord well -dra ined and aer ated · soi ls , possibly r e lated 
to r educed rainfal .l, but n ot to a ctual ar idity o:t even semi-aridity• In 
the north a nd nort:tiwest gr ey and black shales e.:re more common, recordin~ . 
a higher l evel of grounQ.wa ter on the alluvial plain,. due to lower slopes .. 
or increased precipitation . Th ick zones of thin-bedded siltstone or fine 
sandstone and shale in the northwest - that is, on the site of contemporary 
northeast ern British C.ol umbia - record tempora ry , probably seasonal, 
shallow ponds and iakes .:that in dry seasons became mud flats ; the silt
stones have wave ripple.:.marks and the shales a r e mud-cra cked (McLearn 
l93la') ~ It was acrqss these flats that the dinosaurs walked and left 
their ;footprint s (McLearn, 1922 , 193la; Ster nber g , 1932). Some massive 
sandstones 25. f e.e.t _ or more thick a nd a t l east 2 mi l es long may record 
great floods and ' r apid aggradat ion. Forests may be inferred f rom fossil 
stump s , prostra te logs , fossil wood fragments, and roots . There are also 
fronds of cycads and ferns and conifer need l es and finely c omminuted plant 
debris. Dicotyledons , that is pl ants with 11 leave s 11

, made their f.irst 
appearance at this time, but their rema ins are extr emely rar e (McLearn, 
1915, 1922 , 1929; Berry 1929) . The for est l andscape , at l east on the 
alluvial pla ins, was mostly dominated by the older kind of Mesozoic flora, 
by conifers, cycads, and ferns . 
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In spite of all this evidence of a non-marine~ subaerial, 
alluvial .plain environment, there is fragmentary evidence of temporary.;, 
brackish water or restricted marine conditions. Thus 1Astarte 1 nato·aini 
and associated shells occur near the bottom of the Luscar formation and 
near the top of the McMurray formation. Russell (1932) even considers 
that the dominantly non-marine fauna described by him. from the McMurre.y 
formation indicates, in part, estuarine conditions. Yarwood (193la) 
records m~rine fish remains from the varicoloured beds of southern 
Alberta. The beds in the Guardian well correlated with the Gething 
contain glauconi tic layers (A'ilan and Stelck, 1940). If the alluvial 
plain were flooded by the sea at any time, or times, it must have been 
for only short periods, so short that only fragmentary records are left. 
It might be assumed that such a sea would leave a more permanent record 
in some part of the western interior and, from analogy with suoceeding 
stages, this record would .most probably be left in the north, as, for 
example, on the site of the present Mackenzie Valley. Although this 
record has not been found, it is possible that further investigations. 
will disclose the presence of Aptian (early Blairmore) deposits in the 
north. 

Clearwater Time 

The ne'xt stage is recorded by the Clea.rwa ter form.a tion and 
its oorrelatives and is of early Albian time irt the European chronology. 
The sediments now cover a ~ery large area, as mUch"asJ if · not more than, 
the area receiving the Lower Blairmore, Lus'car, · and Gething deposits. 
Marine deposits are definitely recognizable and occur in the north, 
recording a sea that invaded the geosyncline from the Arc~ic and ex
tended at least as far south ~s the town of Atha.bask.a and west at least 
a.s fa.r a.s the site of the piit~r edge. of .the present Foothills (Figure 2C). 
In the south and southwest there was a marginal allu~ie.l plain, or in 
places there may he. ve been no deposition of sediment~ It is possible, 
however, that at some time, or times, parts of this plain were flooded 
a.nd tha.t the Clearwater See. then penetrated farther south than indicated. 

The Cl~a.rwa. ter Sea is recorded, by the marine sediments of 
the Clearwater formation and basal Grand Rapids on lovver Athabaska River, 
by the Loon River and lower sandstone member of the Peace River formation 
on lower Peace River, by the Moosebar and probably the Gates on west Peace 
River, the Moosebar and probably lower part of the Commotion formation on 
Pine River, by probably some lower part of the Buckinghorse formation on 
Buckinghorse and Sikanni Chief Rivers, possibly by some higher pa.rt of the 
Garbutt ·formation on Liard River, and by the as yet unnamed beds with 
Beudanticeras affine in lower Mackenzie River Valley and on Great Bear 
Lake. The southern alluvial pia..in is recorded by the non-marine sedi
ments of some lower part of the Upper Blainnore; a part of the Mountain 
Park formation, and possibly some part of the va.~icoloured beds. 

In the Clearwater Sea lived the Beudanticeras affine or 
Lemuroceras fauna. · On the alluvial plains, new '\Tariety and beauty: was 
a.dded to the for~st landscape, for the dicotyledons - including poplars, 
figtrees, magnolia, a.nd sassafras - novv appeared. The new forests must 
have looked very different from those of the older Lower Cretaceous, 
with their conifers, cycads, and ferns, and much more like those of the 
present day. · 

The sediments were mostly sands and mud in southern Alberta 
and Saskatchewan and muds on the site of nortr ern Alberta and north
ea.stern British Columbia. 
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In centr a l ,Alber ta qnd·, in northea.stern British Cpl µmb i a. , 
·b e tween Monkhla.n ·pa.ss amL:Pea.ce River , . a.nd· frOril. south to north~ : the beds of 
this time t end ·to cha.nge·.f1:'om non-marine . and from coarse to fine grain.~ J 
As usua. l i-ll Creta·ceous d(3posi ts of our interior the n on -ma.rine d eposits . 
tended toward·s s and and:.imu_d in composi ti'on and the ,marine towards .mud . 
,only . I n the . Monlanan Pa.ss •area, beds corr e l ated with the Commot;jon ccintd~n 
no :lha.rine shells .. , but a , f ·ew plants a re present a nd the environment may ha.ve 
hee;1 l a r ge l y;· {f n ot ent ir.;e l y , non-ma rine . To· the northwest :, · in Pine 
Va lley, t!~e 0-~oti,on con~.~r.,t;> -s ome ma rine f os sils a s well a s plants~ ' and 

. fs at lea st. partiy m~rin~. • . To the north, · in t he lower par.t of _Petj.ce · River 
· Canyon , what appea-r's to . .-b e only a r emnant of the sandstones of ' t his 

· formation r ema ins a s 'the a t . l ea st partly :m.8. rine Gates formation. The ·' 
c·onglomera t es ahd Sa.ndstone s· of the upper part of the c cinmotion appeai1'; · 

t' .: to . pass ov~r into the 'she.le df . the lower part of the Hasler formation • 
• ,. ' • j - • · ' \ • 

Thus wha.i; was part'ly, if·. na~ ~ntire ly , n on -marine in Mcfukman Pass a r ea 
change s. . ~ver _int o 'niar; i ne b .(;/ds~· _on ,,-t;he site of Pea c e Ri -Ver Canyon . a nd the 
co~:~lomcra t'e _ a r1f "sahd&~o,ne.f~i;e lllO.stly ~ ep~!). C e d. by ,sh~~e ~ - ~i ~t:-.:the ' exception 
of the lower pa.rt wher e .sandstone persists. Farther east , near the town 
of "Pea c e 'River, .-· the Cadotte member of the Pea:p~ River. formatlo~ consists of 
massive .,s~ndstone wit;h' a coa l s eam:, indica tini ·proba.bly 'n.o'n:..'.m13::i- i~e 
deposition. Not _ far. ri.orth, near ~he mouth of ~ ,Cadot~~:· R·;i.,ver, thik m:assive 
sandstone passes · ·aver into thin,-b~~ded v e ry fine ·' sS:11:\dst6ne· and ·shale with 
marine fossils (McLea r n, r 918) ~ - . T!/.e olp. . front 'of tlle .mar gi nal alluvia l plain 
must e.t one time ha v e l ain b_etweeri the, site of · the tcwn ·of Pea c e River and 
the mouth of Cadotte River . The ma.ssive' sand.stone of :- the upper pa. r t of the 
Grand Rapids f ormation on lo:wer Athabaska River contai:qs coaly b eds arid · 
rootlets and r ecords n on -marine conditions in pa.rt a t l e~st. The Go. stro
plite s or Cadotte S~a l ay north of the out crops of the Gr and Rapids 
f ormation . · 

' .:!', 
···:' 
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The sea sh 01Nn on the Shaftesbury map is r ecorded by the 
'dark grey sh.a l e 1 with Hap l cphr·agmoides gigas in s outhern Saskatchewan, 
a part of t he ~Pelican -~;hale '0n-Tm';ierAthabaska River, probo.bly SC!ne 
part o"f: the AshviUe fo::·mation on the Manitoba e scarpment, some lower 
or middle po.rt cf the 8haf·cesbuy-y formation i n lower Peace River, some 
higher pa r t of the Hasle!· O!' sQne part of t h e Goodrich in the Foothills 
of Peace and Pine Rivers s sc:ne pa.:-t of the marine sandstones or shales of 
the Sikunni form'.l t3~on, and s02n0 part of the sha l e s of the Lepine on Liard 
River. 'fhere may not he.ve boon o.ny depos ition in southern Alberta at this 
time. 

The geographic ou-t J.ines st:_::_1 partl y followed the' Lower 
Cre'to.ceous pr.. tt er :::J. s a sea lay in the north and extended far to the we1St. 
but does n ot extenQ i nt o s outhern Al berta (Fi gure 2E)o Other outlines, 
h~wever , anticipa t e the Upper Cretacecus pattern : for on the site of 
souther n Sa. &katchewan t he sea extended at l east a s f a r south as the 
International Bounda r y and probabl y as f a r east a s the present Manitoba. 
e scarpment. It io not posit i ve l y known whether or not this sea. united 
with the see. of ::ionthe~~n origin in the southern Uni t ed States interior. 
If i t d~.d it was n ot fo1· l (mg; otherwise t he fau na would show a greater 
resembl~nce ~o the aouthern faunaso 

f~QUENCE OF PAIAEOGEOGRAPHIC PA TTERNS 

A re·;riew of the fcregoing paragraphs shows that the 
ge ogro.p:1ic pattern of the e0.rli er Lower Cretaceous i n the western 
interio~· differ ed. e onside:::-abJ_y from tha. t of thia l ater Lower Cretaceous. 
It is t r ue that the ma j0r physi.ographic setting wa s the same: a. long 
belt of mountains , l of~.~y at times, lay to the west; a gr eat ·plain. not 
far above sea -le\el , stret0hed fo.r t o the eas-'.:; ; rivers hea.d ihg into the 
mountains debouched on the p J_ain, wher e they deposited their load of 
sediment. Minor shifti ngs i n the setting , however, produced somewhat 
differen-1:; envh·onments. In early Lower Cr etaceous time n.ggra.da tion 
appears to have been mostly confined t o a compara tively narrow belt in 
front and to the east of the mountains of toot time. No interior sea is 
as yet known . The monotony of the ge ographic pattern was unrelieved 
except w~1er e coal swa.mps for med jn the south. The l a ter Lower Cretaceous 
scene not only d.if:'ered geogro.phicaUy from that in earl i e r Cretace ous 
time 'but off ered. greater varietyo Agg:·adation spread wide ly over the 
plains of the wester n interior and sea s appea r ed in the north. The 
shifting of the shc:reli.r ... e betvveen sea. and ml'L rgi nal alluvia l plain added 
variety from sto.ge to stage: so tha t we can draw u p four pala.eogeographic 
maps ea.eh of different pattern, for the later ha lf, whereas one map 
suffices to define the one monoton0u s patter n of the ear lier Lower 
Cretaceous o 

Thim we can recogn:i.ze a sequence of Cretaceous pa.laeogeo
gra.phic patterns in t h e CanaciR.r.. western i nterior, on the site of the 
Rocky Mountain geosyncline: in the earl i e r Lower Cretac e ous a narrow . 
alluvia l pJ.a.i.n in the west .- ~ut no sea s; in the la -ter Lower Cretaceous, 
marginal a.lluviA. l plainc in the south, sea s of b oreal origin in the north; 
in the Upper Creta:::eour._. 'liarglnal a lluv:'..al pla ins :i.n the west, gulf or 
gulf-box-eal sea:~ ~n the easto One of the late st Lower Cretaceous po.tterns, 
that of the Shaftes':>uY-y SC'G. 2 is tro.nsitione. l between those of the Lower 
and Upper Cr et'1 .::0ous o 
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