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REVISICN OF THE LOWER CRETACEQUS
OF THE WESTERN INTERICR COF CANADA
(Second Edition)

INTRODUCTION

Since the publication of the first edition of this report
in 1944, many fossil collections, made by field parties of compenies
searching for favourable oil structures, have been submitted to the
Geological Survey for examination. The study of these gollections has
furnished new date 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, this second, enlerged
edition has been prepared.

Until recently the Lower Cretaceous of the western

1 of Canada was known to inelude only one fbrmgtion, the Kootenay;

interior

The western interior of Canada is here assumed %o include the Rocky-
Mountains and Foothills Belt of eastern British Columbla and western:
Alberta, and the Great Plains of Alberte, Saskatchewan, and western
Menitoba,

to consist only of non-marine deposits; and to ocoupy only a comparatively
small area, namely, the southern and central foothills and mountains.
Todey at least thirty units of formational rank are required to define the
complex and variable lithology of our Lower Cretaceous. They underlie a
vast area, including parts of the Rocky Mountains and e large part of the
Foothills: and Plains, and they embrace beds of marine as well as non-marine
origin. The' inerease in the number of Lower Cretaceous formations has
been due to the recognition of new units in areas recently studied, and

to the redemption of other. units previously and erroneocusly assigned to

the Upper Cretaceous. .

-Importantﬁfield studies have been made by the staff of the '
Geologicel Survey, the Geologleml Departments of the western universities,
the Research Council of Alberta, the British Columbia Department of Mines,
and the geologlcal staffs of priwate companies searching for oil in the
Cenedian west. Dr. L. F. Spath's studies of Gault ammonites, and of
emmonites from the Lower Cretaceocus of India have been of particular
value, and his references to Canadian faunas are quoted. The present
writer, however, is responsible for all correlations and for identifications
of species.

STRATIGRAPHY

The Non-marine Southwest

In the western part of the Crowsnest Pass area and
elsewhere within the Rocky Mountains, the Kootenay formation 1s very
thick. In the Michel aresa, MacKay (1934)1 has recorded 3,600¢ feet of

-

I Datos within brackets refer to year of publication, and appear in list
of references at the end of this report.-
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massive, coarse-grained, crossbedded, brovm weathering sandstones, with
some lenses of fine conglomerate, soft, sandy, grey and black shales,

and coal seams. The strata carry plant remains and are of non-marine
origin. The suvcceeding Blairmore group consists of 6,500 feet (estimated)
of massive conglomerate, grey, greenish, and yellowlsh sandstones, light
brown weathering shale, and thin coel seams;. freshwater limestones are
present in the upper part (MacKay, 1934). :

To the east these formations are not as thick and are
finer grained. Thus, in the Foothills, in the Coleman Scuth area, the
Kootenay consists of 600 to 800 feet of non-marine, grey-brown weathering
sendstone, grey to black shales, and coal seams (MacKay, 1934), Plant
remains are common. The overlying Blairmore strata consist of 1,800 to
1,850 feet of non-marine, greenish and reddish shales, light brown to
greenish sandstones, and some conglomerate. At the base is a persistent
bed of fine conglomerate, variously referred to as the basal member,
basal Blairmore conglomerate (Hume, 1933), or merely the Blairmore con~'
glomerate (Warren, 1938). It rests on the Kootenay with an erosional
unconformity, and is about 25 feet thick (MecKay, 1934). Another con-
glomerate bed occurs near the top of the Blairmore group, and several
beds of greenish limestone are present in the lower part. Plant remains
and. freshwater shells record a non-marine environment.

Both the Kootenay and the Blairmore persist northward
along the Foothills Belt. 1In this direction.the coal in the Kootenay
becomes “thinner, and finally disappears, and coal in substantial quantity
appears in the Blairmore group. These and other changes produce a some=
what different succession in the céntral foothills, an example of which
is the section exposed in the Mountain Park area (MacKay,.1930). There
the basal Nikenassin formation, about 1,580 feet thick, consists of dark,
carbonaceous shale, thin-bedded sandstones, and rare, thin, coaly beds.
Plants occur in the upper part, which, at least, is non-marine. Above
the Nikanassin is the Cadomin formation, consisting of about 25 feet of
conglomerate. It 1s overlain by the Luscar formation, which consists of
1,600 feet of grey, thin-bedded sandstone, dark grey, osrbonaceous shals,
some conglomerate lenses, and commercial coal seams. Plant remains are
present, but a brackish water fauns occurs near the base. It is probably
mostly non-marine. The succeeding Mountain Park formation consists of
about 390 feet of rusty weathering, crossbedded sandstones, rare cons
glomerate, and olive green, sandy shales. L .

Non-marine of the North °

In the northern Foothills, a considerable.part, at least,.
of the Bullhead group is of Lower Cretaceous age, and of non-marine origin.

In Pine and Pesce River Valleys this group can be divided
into two formations, the Dunlevy and Gething (McLearn, 1923; Wickenden and
Shaw, 1943; Beach and Spivak, 1944; McLearn and Irish, 1944) The Dunlevy
formation is 3,000 to 3,200 feet thick (Beach and Spivak, 1944). The
lower 2,600 to 2,800 feet consists of grey to brownish, massive, hard,
well-cemented, mostly thick-bedded, partly feldspathic sandstones, cross=
bedded in places, some carbonaceous sandstone, and some dark shele. The .
lowest beds of this section carry marine shells, as at Teepee Rocks on
Peace River, and are of marine origin. The highest beds, however, may be
of non-marine origin. As will be noted later, there is a possibility that
the basal marine beds are of Jurassic age. The uppermost 400 feet of the
Dunlevy, as measured by Beach and Spivak (1944), consists of thick beds of
fine conglomerate and sandstones with gones of dark shale, siltstone, and
thin coel seams. Ilant remains are common, and the oontaining strate are
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evidently of non-marine origin. The overlying and conformable Gething
formetion is approximately 1,400 feet thick (MeLearn, 1923). It includes
light grey to brownish, thick- to thin-bedded, massive to layered or
flaggy, coarse to fine sandstones; ripple-marked, flaggy siltstones; grey
to black, thick- to thin-bedded shales; clay ironstones; nnd commercial
coal seams. Some of the sandstones and siltstones are ¢rossbedded. Con-
glomerate is very rare. Well-preserved plant remains occur at wvarious
horisons, and the entire formation seems to- be of non-marine origin.

Northward, in the area drained by Halfway and Sikanni
Chief Rivers (Hage, 1a44) important changes take place, and it does not
seem possible to subdivide the Bullhead group there. FPlant remains
become more rare; coal seams are thinner; and no marine beds are recorded
at the base. Still farther north the group thins out and is absent on
the Alaska Highway, in Tetsa Valley, and on Liard River (Kindle, 1944).

In the core of the Guardian well in the Pouce Coupé
district British Columbia, 2,000 feet of sandétone and: shale have been
compared with the Bullhead group by.Allan and Stelck (1940). The presence
of some coaly layers indlecates non-marine conditions in part, but the
presence of gl auoonite suggestq that some layers are marine. T

: "In the eastern and 1ower part of Athabaska River the
McMurray formmtion, or “Tar sands" consists of 110 to 180 feet of sand=-
stone and arglllacecus sendstone with rare conglomerate and shale
(MeLearn, 1917). In places, the sandstones are héavily saturated with
asphaltum. A main feature 1s the large scale crossbedding, with slopes
of 5-to 40 degrees. The top .beds are horiszontal.: iThe formation, therefors,
has & delta-like etructure, with 'topset! and 'foreset! beds. Plant and
wood remains and freshwnter shells are present, and the formation is at
least mostly of non-marine origin.

‘The Nomufray formation has not been. recognized in lower
Peace River Valley, but about 275 féet of sandstone below the shales of
the Loon River formation, in wells near the town of Peace River, may
possibly be a western extension of this formation.

The Marlne Fort St. John Group in the North

In the northern Foothills and Pleins'the Fort St. John is
mainly a marine group, and includes many-formstions definitely of late
Lower Cretacecus (Albian) age, as well as some only tentatively a sumed
to be of that age. ’

Along Pine River Wickenden and Shaw (1943) recognize, in
ascending -order, the Moosebar, Commotion, Hasler, Goodrich, and Cruiser
formations. .The Moosebar consiuts of 800 feet of dark shale, with brown
weatherding concretions, and some beds of .sandstone. It contains rare .
glauconite and sparse marine shells, and is probably largely, if not
entirely, of marine origin. The Commotion inecludes 1,300 to 1,500 feet
of fine conglomerate, sandstone, dark grey shale, and, near the top, some
coal, Marine shells are present, and the formation is partly of marine,
and partly of non-marine, oriwin. The Hasler consists of 1,100 %o 1,200
feet of dark grey, probably marine shale, with some thin beds of fine
sondstone and siltstons. The Goodrich contains 550 to 600 feet of marine
sendstone.and a little shale, marine shells being very common a4t some
horizons. The Cruiser consists of 800 to 900 feet of dark grey shale
with somc 1ayers of sandstone.
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In western Peace River Valley (McLearn, 1923 Beach and

Spivak, 1944) the Fort St. Johm group 4includes the Moosebar, Gates,
Hasler, Goodrich, and Crulser formations. A conglomerate, 2 feet thick
in the canyon and 35 feet thick north of the tanyon, immediately overlies
the Gething formation of the Bullhead group. Above are 800 to 1,200
feet of dark shale of the Moosebar formation, with beds of sandstone near

" the top and, in places, marine shells. The overlying Gates formation is
250 %o 400 feet thick, and conslists of shales and sandstones with
occasional plant fragments and marine shells.

The succeeding Hasler formation consists of more than
700 feet of grey %o black shale and, at the top, some thin beds of sand-
stone. The Goodrich contains about 550 feet of buff to light grey sand-
stones and dark shales, with some conglomerate ln places near the base.
Marine shells are.present, snd the formation, as in Pine River Valley,
appears to be entirely of marine origin. The succeeding Cruiser formation
includes more than 900 feet of dark shales and some sandstones (Beach and
Spivek, 1944).

Farther north, along Buckinghorse and Sikenni Chief Rivers,
the Fort St, John group includes the Buckinghorse and Sikanni formations
(Hage, 1944) The Buckinghorse consists of 3,000 to 3,600 feet of dark
wshale with marine fossils. The Sikenni comprises 980 feet of dark shale
" “with four thick sandstone members in the lower part. Marine shells are

common in the sandstones. ' B

On the Alaske Highway, west of Muskwa and Fort Nelson,
Willdams (1944) records 500. feet of shale, 600 feet of c¢liff forming
sandstones, and, at the top, 250 feet of shale. Marine shells are present
in places in the sandetones. ’ ‘

On Liard River, Kindle (1944) includes the Garbutt, Scatter,
and Lepine formations in the Fort St. John group. The Garbutt consists of
about 2,000 feet of dark, frisble shale with concretions. The overlying
Scatter formation comprises ebout 750-feet of sandstone and shale, with
marine shells., The succeeding Lepine is composed of about 2,000 feet of grey
and black shple with concretions carrying marine fossil shells.

South of Peace and Pine River Valleys, in the Monkman Pass
area (McLearn end Henderson, 1944), the Fort St, John section includes a
formation of sandstone and conglomerate with some fossil leaves, 11thologically
resembling the Commotion formetion in Pine River Valley., It is overlein by a
‘thick section of dark shale comparable with the Shaftesbury formation of the

eastern part of Peace River, K Valley. The section below the conglomerate has
not been studied, . -

_ In the Guardian well, in the Pouce Coupé district, Allan and
Stelck (1940) have referred 490 feet of shale to.the: Moosebar, 140 feet of
sandy shale to the Gates, and about 460 feet to the'St. John', that is to the

Shaftesbury. The last formation, where exposed east of Cache Creek, contains
merine fossils,

In the eastern part of Peace River Valley (McLearn, 1918) the
Fort St. John group includes the Loon River, Peamce River, and Shaftesbury
formetions., The Loon River, as observed in well borings near the town
of Peace Rlver, consists of more than 800 feet of dark grey shale, and
contains marine shells in a few places, The Peace River formetion con-
sists of three members, a lower sandstone, a middle shale, and an upper
sandstone or Cadotte member. The lower sandstone, about 160 feet thick
near the town of Peace River, carries marine fossils and is of marine
origin. The middle shale 1t 30 feet thick. The Cadotte member, near
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the town of Peace River, is 130 feet thick, consists of massive, cross-
bedded sandstone with a bed of impure lignite, and is probably in part
at least of non-marine- origin. Northward it thins, and passes over in-
to thin-bedded sandstone and shale containing marine fossils. The
overlying Shaftesbury formation is about 600 fe&t thick near Judah
(Rutherford, 1930) and consists of dark grey shale.’

On Athabaska River, from a little ‘below the mouth of the
Pelican to Fort MeMurray, the Fort St. John group ‘includes the Clear=
water, Grand Repids, and 'Pelicen shale' formations (McLearn, 1917).
The marine Clearwater ‘formation consists of approximately 275 feet of
grey and green sandstones, grey and ‘black shales, and some hard, con-
cretionary layers. Marine shells are common in places. The Grand
Rapids formastion is composed of about 280 feet of sandstone and some
shale. The lower part is of marine origin, as it carries marine shells.
The upper part contains thin coal seams and rootlets, and is likely of
non-marine origin. .The succeeding marine 'Pelican shale' is approxie
mately 90 feet thick, and consists of dark shale with rare fragments
of shells of the marlne pelecypod genus Inoceramus.

Formations of the Manitoba EScarpment

, The Swan River formation of the Manitoba escarpment is
probably in part of Lower Cretaceous age. It Veries considerably from
place to place, consisting of sandstone, shale, gnd eclay, including some
refractory clay. A little coal is present, and ‘some marine fossils
have been collected, so that.the formation is partly of marine and
partly of non-marine origin, It varies in thickness from a few to
400 feet (Wickenden, 1945). o

= A partiof the Ashville formation may'aliso be of . Lower.
Cretaceous age. It consists of dark grey to black, partly carbonaceous,
almost fissile shale, with a little sandstone and siltstone. It con-
tains marine foraminifera, and is probably of marine origin. The
thickness is from 100 to 200 feet (Wickenden, 1945). -

Subsurface Beds of the Southern Plains

The 'varicoloured beds' of sandstone and grey, greenish,
and reddish shales, with rare, very thin, coal seams, encountered in
deep wells of the south Alberta plains above Jurassic strate and be-
low beds correlated with the Alberta formation, have been referred to
the Lower Cretaceous (Yarwood, 1931, 19314). They contain sparsely
distributed non-merine shells, which, with coal and plant remains,
point to a mostly non-marine environment. As, however, a few marine
fish remains have been found (Yarwood, 1931A), some temporary marine
floods are inferred.

These 'varicoloured beds' have also. been recognized
in deep wells in southern Saskatchewan (Wickenden, 1932). Overlying
them are marine, dark shales from which Wickqnden has collected a

marine mierofauna.
. 1

CORRELATION!

Use of - thhology

In sections along the Foothills Belt, from southeast to
northwest, the most persistent lithological unit is the conglomerate
et the base of the Blairmore group, continuing to the northwest as the
Cadomin conglomerate in the central Foothills OWarren, 1938), and as

1 . . ’ . .
Correlation is here used in the sense of time or age-correlation.
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the upper and conglomerate-bearing part of the Dunlevy formation in -
Pine and Peace River Valleys., Above this persistent lithologic unit,-
and so occupying a similar stratigraphic: position:with relation to it,
lie the greater part of the Blairmore -group of the south, the Luscar
formation of the central Foothills, and the:Gething formation in the
northwest, suggesting that these. formations are of the same age.s
Underlying this persistent conglomerate, and occupying a similar
stratigraphic position with relation to it, are the Kootenay and
Nikanassin formations, and the lower, but greater. part of the Dunlevy ’
formation, suggesting that these are, at least partly, contemporaneous
(See Warren, 1938).

It might be inferred that the ocoal~bedring units along -
the Foothills would afford an additional source of lithological cor--
relation. At first sight their use ac a criterion’ seems to contra- .
dict the correlation based on the persistent conglomerate unit:. in
the south, the coal-bearing unit, the Kootenay formation, lies below -
the conglomerate; in the central -and northern Foothills the main coal-
bearing units lie above the conglomerate. However, careful field study
has shown that there is no contradiction. The coal-bearing strate of
the south are not continuous with those of the central and northern
Foothills. The coal seams of the Kooteriay gradually disappear to the
north, beneath the conglomerate. In the same.direction coal gradually
appears above the conglomerate, first as a single seam in the Blair-

more of Turner Valley, and increasing finally to the several commercial . -

seams of the Luscar and Gething formations of the central and northern-
Foothills respectively (See Warren, 1938).

The conglomerates, sandstones, and rarer shales lying
in the stratigraphic position of the Bullhead group in Halfway,
Sikenni Chief, and Bueckinghorse Valleys have been referred to this
group (Hage,. 1944) on the evidence of lithological resemblance and
stratigraphic position alone, a5 no fauna or flora: have yet beén col-
lected from them, - . :

It is very important to determine just what part of the
non-marine Blairmore group of the southern Foothills is equiwalent in
s.ge to the marine Fort St, John.group .in the north.--Lithological .
eriterla faill utterly, and other crlteria will be “intreduced later in
this report .te solve the problem.

'

: Some llthological comparisons, however, can be attempted‘
within the Fort St. John group in the north along the Foothills Belt.

In Monkman Pass a succession of massive sandstones and conglomerates
bears a close resemblance 0 the Commotion formation of the Pine River
foothills; Farther morth in Peace River Valley, the sandstones of the
Gates formation lie at about ‘the same stratigraphic level as the Come-
motion. The lithological identity is not complete, however, as there
are no conglomersates in the Gates., Other criteria are required to de-
fine the exact relation of the Gates to the Commotion. The former ap-
pears to thin out %o the morth, as it has not been recognized in any
sections north of the Peace. In Monkman Pass a thick shale unit lies
between the sandstone-conglomerate unit or 'Commotion' and Dunvegan,
thus occupying the stratigraphic position of the combined Hasler,
Goodrich, and Cruiser formations on Pine River. The sandstones of the
Goodrich formation have been traced northward to, or almost to, the
banks of Peace River, so that, presumably, this formation and the pre=
ceding and succeeding Hasler and Cruiser formations can be recognized
there. Farther north in Sikanni Chief and Buekinghorse Valleys the
lithology has so changed that no correlations can be mdde on that’
basis. .Indeed, a new classificdtion with new formabional nsmes has
been found necessary by Hage (1944). The lithology i& also different
in Liard River Valley, and Kindle (1944) has of necessity proposed

e new formational dlassification. Criteria other than those based on
lithology are required to date these northern strata. )
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: In the southern part of the western interior of Canada,
lithology has been used in making correlations from west to east %cross
mountains, foothills, and plains. A correlation of the Kootenay.ln
the Rocky Mounteins, for example, at Michel, British Columbia, with
the Kootenay in the Foothills, as in the Blairmore area, can be at-
tempted on lithological evidence alone with some degreg of accuracy,
although it will be shown that this correlation is not dependent
solely on lithology. To the east, in deep wells under the Plains, it
is not possible to identify the Kootenay on the basis of lithology

or any other evidence, and it is probable that this formation does
not extend very far in that direction. The correlation of beds

above the Kootenay in the Rocky Mountains with the Blairmore group

in the Foothills has been based éntirely on lithology end relative
stratigraphic position, prineipally on the presence in common of

beds of conglomerate. The 'varicoloured beds' in the deep wells of southern
Alberts and Saskatohtwan 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 similar basal conglomerste, and similar greenish and red-

. dish shales. The presence of a few thin coal seams in the 'vari-
coloured beds! might suggest a comparison ofi-a lithological basis
with the Kootenay, but, as will be seen in a subseguent paragraph,
the correlation with the Blairmore is confirmed by faunal evidence.
It does not seem possible to compare chronologically, on lithological
evidence, the marine dark shale that overlies the !'varicoloured beds!
in southern Sackatchewan, with any other unit.

' Some interesting age correlations from west to east
across the northern Plains, can be attempted on the basis of lithology
and stratigraphic position. The comperison, by Allan and Stelck
{1940), of beds in the Guardian well on the Plains with the Gething

"formation in the Foothills is made on such a basis, Both the Gething
and the Guardian well beds overlie a songlomerate, and both oconsist
of sahdstoht and shale and carry coel seams. Lhe percentage of shale
at the Guardian well is, however, higher than in the Gething, the
coal seams sre mueh thinner and fewer, and glauconite, unknown in the
Gething, implies a marine environment for a while at least. As these
beds in the Guardisn well overlie beds tentatively referred to the
Jurassic Fernie group, the implication is that the Kootenay equivelent,
that is some part of the Dunlevy formation below the conglomerate gone
is absent and does not extend this far east under the Plains, In
this well, alsc, a shale zone and sandstore zone are compared respective=-
ly on the basis of lithological resemblance with the Moosebar and Gates
formations (Allan end Steleck, 1940). A shale unit, at a higher level,
occupies the stratigraphic position of the Hasler, Goedrich, and
Cruiser formations in the Foothills. This, presumably, is the shale
unit that in its upper part carries the Neogastroplites fauna in the
river cliffs east of Cache Creek and near the old Fort St. John -
trading post. The formational name "Shaftesbury" can be applied, at
least tentatively, to this shale, although the type area of the for-

.mation is farther east and northeast of Dunvegan and in the vicinity
of the town of Peace River. '

An attempt can be made to compare chronologiecally the
formations on lower Peace River with those on the lower Athabaske, on
lithological evidence alone, It will be shown later, however, that
other criteria can also be used, The sandstones underlying the shales
of the Loon River formation in wells near the town of Peace River
can be compersd with those of the McMurray formation on the Athabaskas,
the shales of the Loon River formetion with those of the Clearwster,
the sandstones of the Peace River formation with those of the Grand
Reapids, and the. shales of the Shaftesbury with those of the 'Pelican
shele! formation on Athabaska River.
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Use of’Fléras

The Canadian Lower Cretsceous floras were studied long
ago by Sir William Dawson, and more recently they have been studied
by Professor E, W, Berry of John Hopkins University and by W. &, 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 based on a succession of floras
obtained in 1915 from the Blairmore and Castle River areas, Alberta.
This succession consists of the Kootenay, a flora of ferns, cycads,
and conifers, the Lower Blairmore or Luscar flora, with a similar
composition, but having in addition extremely rare dicotyledons; and
the Upper Blairmore, a flora w1th numerous dicotyledons \McLearn,
1816). Bell has been able to recognlze these floras, and in particular
the Lower Blairmore or Luscar, in collections from many localities in
the western interior Plains and: ‘Foothills, and also in the interior of
British Columbia (Ben 1944),

The Kootenay flora has been collected in the Kootenay
formation of the Michel, Castle River, Blairmore, and other areas in
the southwest, making possible the identification of this formation
both within the Rocky Mountains and the Foothills. It has also been
collected in the top of the Nikanassin formation on Thornton Creek,
in the Mountain Park area, Alberta, showing that a part at least of
that formation is of the same age as the Kootenay. No flora hes yet
been found in the Dunlevy formation to the northwest, and its cor-
relation with the Nikenassin must remain based on its stratigraphic
position with relation to the persistent conglomerste already referred
to. The Kootenay has been dated Neocomian or Barremian (See Figure 1)
in the Curopean chrOnology (Berry, 1929; Bell, 1944). -

The Lower Blairmorq'or'Luscar flora ocours in the lower
part of the Blairmore group of the southern Foothills, in the Luscar
formation of. the central Foothills, and in the Gething formation of
the northeérn Foothills., This confirms and establishes the correlation
based on similar stratigraphic pouition. It permits a more exact
dating than does the evidence of stratigraphic position;:thus, it
shows that.only the lower part of the Blairmore of the Blairmore area
. 1s of the same age as the Luscar and Gething formations. This flora
is dated Aptian in the Eurdpean chronology (Berry, 1929; Bell, 1944).

. The Upper Blairmore flora has been known until recently
only in the upper part of the Blairmore group in the southern Foothills,
It has, however, been found.recently, in very small collections, in
the Commotion formation of the Pine River foothills (Wickenden and
Shaw, 1943), snd in beds at Monkman Pass thought to be of the same
age on the baris of 1ith010gica1 evidence (McLearn and Henderson, 1943).
As, however, the céllections from the Fort St, John are small, the
age-correlation based on them needs corroboration, and will be re=
ferred to later in connection with the use of marine faunas.

An Upper Blairmore flora could be anticipated in the
Mountain Park beds, but no plants have yet been collected from this
formation.

The Upper Blairmore flora appears: to be synchronous
with that of -the Cheyenne sandstone of Kansas (Berry, 1929), which is
of Albian age in the European chronology (See also Bell, 1944).



-0

Use of Non-marine Faunas

. ks 1 v "
.The Lower Blairmore Unio (Quadrula) natosini fauna

1 R - . -
Unio is used in a broad sense in this report. It is more familiar to
geologists than the names used in the recent generic revision of the
fossil Unionidae by Russell (1934). In a work on systematic palaeontology
for the -information of palaeontologists the writer would use Elliptio

and Quadrule as genera and use Unio only in its.restrlcted sense.,

(See Plate I) occurs in the lower part of the Blairmore group in the
Elairmore area, where. it includes Unio (Quadrula) natosini, Unio (Elliptio)
hamili, Unio (Elliptio) douglassi, Sphaerium onestae, and Corbuls?
palliseri. This non-marine fauna is coeval with the Lower Blairmore flora.
Farther north, in-the Pekisko Forest Reserve, Hagh has collected two
species of this:'fauna, Sphaerium onestae and Corbula? palliseri,
recording the présence there ol beds comparable with the lower part of the
Blairmore group.. On Elbow River,  yet farther north, Beach collected Unio
(ElliBth) &f, hamili, record}ng the: presence of beds. of Lower Blairmore
age.; Yarwood (1931A 187 ‘has reported the:occurrence of Unio (Elliptio)
hamili and Sphaerium ‘oriestae? from the'vericoloured beds' in a deep well
in- southern Alberta, This supports an agé correlation based on.
-lithological eviderce, - but.is a .more exact correlatlon, as it shows that
. the part of ‘the 'viricoloured beds' carrying the. feine. are Of the same

age as the lower part of the Blalrmore group, and not the equivalent of
the entire. group.

W,

The same fauna, although with a somewhat different
content, has been collected in the Luscar formation of the central
Foothills by a geologist of an 0il company. There it includes (See'
Plate II1) Unio (Quadrula) natosini, 'Mutraie’ fabensis n.sp., and 'Unio'
lacombi nespe.

: A similar fauna occurs in the Kootenai formation of Montana,
and has been deseribed by Stanton (1903). Two species are common to the
lower part ‘of the Blairmore of Alberta and the Kootenai of Montana, Unio
(Quadrula) natosini and Unio (Blliptio) douglassi. ‘It follows that The
lower part of the Blairmore group is of the same age as some part of the
Kootenai of Montana. ) - L

The -fauns described by Russell (1932) from thé McMurray
formation on lower Athabaska River includes (See Plate 11) Unio - --r-7.o
(Elliptio) biornatus, Murraia naiadiformis, Melania multorbis, LT
and other freshwater gasteropods. Russell makes a provisional -- - - -
correlation w1th the Lower Blairmore, but” notos that if the two .o

'faunas are not strlctly of the same age, the McMurray may be the older.

Use of Marine Faunas ..

The marine faunas share with the fiorad the advantage of
affording ‘age-correlation with far disbant’ localitiés, begause they
exhibit o wide distribution-of identical or closely related genera and
species, Compared with the floras and most non-marine faunas, the
marine faunas undergo, on the average, a more rapid evolution, .
providing more faunal zones and thus a more exact age~correlation. .This
is particularly true of the rapidly changing ammonoids, and of the more
rapldly evolving genera of pelecypods, suoh as Inoceramus.
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The bassl sandstones of the Dunlevy formation, on Tepee
Rocks Spur in the Peace River foothills, have provided, among other
pelecypods, a few poorly preserved specimens of what appears to be &
small species of Aucella. Similar poorly preserved specimens have been
obtained from the Nikanassin formation. Although indsterminate, they
suggest small  Jurassic species with even, concentric ornament. However,
until better specimens are obtained, it seems best to leave all of both.
the Nikanassin and Dunlevy formations in the Cretacecus.

The 'Astarte! natosini fauna 1s little known as yet,
and only one species 'A' natosini (See Plate II) has been described.
It is a depauperate fauna consisting of some small pelecypods and rare
gasteropods, and records & marine or brackish water habitat. It occurs
at the base of the Luscar formation in the Mountain Park area, and at the
top of the MeMurray formation on Athabasgke River. Its value as a
criterion for correlation is as yet obscure.~

Important correlations-within the Fort Ste John group

can be made with the aid of the Lemuroceras or Beudantioeras affine

faune’s The follcwing species are f1lustrated (See Plates 111, 1V, and

V): Lemuroceras cf. indicum Spath, Le belli n. Bpes L+ irenense nespe,
Beudanticeras affine Whiteaves, B. of. glﬂbrum.Whiteaves, Inoceramus
dowlingi, Astarte portana n. $pey Aucellina? dowlingl n.spe, Yoldia
kissoumi, Nucula athabaskensis, Protocardia alcesiana, Onestia onestas,
Oxytoma camselli, Entolium irenense, Brachydontes athabaskensis, lancredia?
dowlingi, T.? dowlingi wvar. silentia n.var., Thracia kissoumi, Arctica
Timpidiana, and Arctica Spe. This fauna has been collected in the Moosebar
and Oates formations in Peace River Valley; in the lower part of the
Buckinghorse formation, from the Sikanni Chief and sdjacent rivers; in

the Loon River formation snd lower sandstone member of the Peaca River
formation on lower Peace River; and in the Clearwater formation on

lower Athabaska 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-fauna makes possible the age-oorrelation

of some widely spread formations,

Spath has recorded Lemuroceras from the 'Ammonite bed!
of the Abur group. in India, and from Nadagescar (Spath, 1942). He notes
that the specimens from Madagascar are. associated with emmonltes of
Albian age, that is, very late Lower Cretaceous.

'The Gastroplites fauna (See Plates VI, VII, and VIII)
also has played an Important part in correlations within the Fort St.
John group. The most important units of the fauna are species of
Gastroplites, of which Gastroplites kingi, G. canadensis, and G,
splekerl are illustrated, WNext in impartance are bhe pelecypdas
Inoceramus cadottensis and I, cadottensis wvar. altifluminis. Other
pelecypods illustrated are Dioranodonta dowlingi and Trigoni albertensis.
Of particular interest are the starfish Lophlidiaster silentiensis, L. cf.
$ilentiensis, and Comptonia? stelcki. . -

This fauna affords a means of correlating the lower part
of the Hasler formation in Peace River Canyon in the west with the
Cedotte member of the Peace River formation in the east, the correlation
being based on Gastroplites and Inoceramus: The présence of an Inoceramus
diagnostic of the Gastroplites fauna in the upper part of the Commotion
formation in Pine River Valley permits a correlation ‘of the upper part of
_ this formation with the lower part of the Hasler on Peace River. The
implication is that the Hasler extends to e lower horizon in Peace Valley
than in Pine Valley, and that the Gates is only a northern remnent of the
lower part of the Commotion formation; that is, the sandstone and
conglomerate of the upper part of the Commotion disappear £to the north,
and on the Peace are replaced by the shale of the lower part of the Hasler
formation. The genus Gastroplites has been located in the lower part of the




11~

Lepine formation farther north, on Liard River. Inbceramus cadottensis
has been found in both the lower part of the Lepine and upper part of
the Scatter, formation on the same river. This provides a correlation
of the upper. part of the Commotion on the Pine with the lower part of
the Hasler on the Peace, and with the uppeér part of the Scatter and
lower part of the Lepine on Liard River. The equivalent beds on
Sikeanni Chief and Buckinghorse Rivers are probably the middle or upper
parts of “he Buckinghorse formation. The Gastroplites fauna, however,
has not yet been located definitely in that area. e same fauns,
represented by Inoceramus cadottensis, las béen collected from unnamed
beds far to the ncrth, on»Carcagou River, and 'at Sans Sault rapids on
Maockenzie River. e

AP
r -
.

In England Gastroplites tas been found in the oriStatum
gone of the Gault of Folkestone, and is of Upper meso-Albien asge in the
European chronology (Spath, 1937) ., .

13
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The Neogastroplites fauna was first collected by
Selwyn (1877) in.1875 from the morth bank of Pefde Rlve‘ between Cache
. ‘Creek. and tne old Fort:St: John tréding post. ‘It ocours in the upper
" part of what is nOW'knOWn as the Shaftesbury formation.’ Fossils
collected from this locality includé Neogastropiltes cornutus, N.
selwyni, Nucula dowlingi, and Posiddromye nohwisSi (See Plates X and X).

The fauna of the Goodrich formation (See Plate X) ineludes
Oxytoma pirania n.sp., Posidonomya mshwisi var. goodrichensis, Po nahwisi
vaer, mooeriiensis, Entolium sp., Pleuromys wickendeni n.sp., Ps . kissoumi
n.8pe;. Tancredia EtS10KL nis Sp., and Lucina? goodrichensis n.spe
Speclmens of Oxytoms are yery common; end in the field this formation
hag haen4dalled The.. Oxytoma sandstoné, - The'" varieties of P° rahwisi
also are common in piaces, and thns could be called the P. nahwisi
goodrlchen81s faune ., | ‘

e f
The association of specles in collections recently
suomitted by an oll company from the sandstone members of the Sikanni
formation shows that the Neogastroplites and Pj ‘nahwisi goodrichénsis
faunas are not distinct, but are parts of one and the same fauna. Ihe
first sandstone member of the Sikanni formation contains (See Plate XI)
Néogastroplites of. cornutus,-Oxytoma pinania m.sp., Posidonomya nahwisi
Var. gooarichensis, and Solecurtus ¢ (Azor?} sp. The fauna of the second
sandstone (See. Plate XI) includes Neogastroplites cornutus, Pteria
via-media n.sp., Posidonomya nehwisl var. goodrichensis, Pecten burlingl
n.SPJT"Cbrblﬂula? 8pey and Thracia stelcki ne Spe A Pinna and a
Pleuromya are 5 very characteristic of . the third sendstone, the faunsa of
which includes (See Plate XII).Modiolus via-alaska n.Spa, M. archisikanni
NeSpe, Finna Qggi N.Sps, Posiodonomyn-nehwisi var. goodrichensis,
_Pleuromya sikanni n.sp., and Thracid! yarwoodi n.sps  The fauna of the
fourth sandstone includes (See Platé XTI)- NeogastroPIites? SPey C e
Oxytoma sp., Tancredia: stelcki n.sp., and Pharus sp» . o o

It follows from the above faunsl records that the
Goodrich formation can be correlated with that part of the Sikanni
formation that contains the four sandstone members, and it can also be
correlated with the upper part of the Shaftesbury formation on Peace
River between Cache Creek and the site of the o0ld Fort St, John post.
Beds of this age have also been located on the Alaske Highway west of
Muskwa, where Posidonomys nahwisi war. goodrichensis has been collected
(Williems, 1944).

The exact dating of this Neogastroplites or P, nahwisi
goodrichensiv faura is difficult, Neogastroplltes Is not known outside
of norsuneastern British Columbia, It is close to the Albian genus
Gastroplites and, apparently, has developed out of it. This, however,
is not necessarily a criterion of Lower Cretaceous age, for the very
diagnostic Cenomenian and early Upper Cretaceous genus schloenbechis




is the end development of another stosk of the dominantly Lower
‘Cretaceous.family, the Hoplitidsme (Spath, 1942), Posidonomys nahwisi’
" and its varieties are also not.lmown outside of northeastern British
Columbia, and there are no other pelecypods in the fauna that would
support & correlation with, other parts of North America or other parts
of the world. Its Lower Cretaceous and late Albian dating are only
tentative, and must remain so until fossils better sulted to distant
correlation are found.,, .

Foraminifera have been uaed by Wickenden to correlate
formations on the Plains. Thus Haplophragmoides gigas has been found in the
'Pelican shale'! formation on AthaEasEE River (Wickenden, R.T., ., personal
communication; Feniak, M., 1944) and in the dark grey shale that overlies
the 'varicoloured beds' in southern Saskatchewan (Wickenden, 1932). This
affords an interesting correlation,” .Wickenden has also found a micro-
faune that occurs both in the Shaftesbury formation of Peace River and
in the Ashville formation of the Manitoba escarpment.

In leaving in abeyance thé gquestion of the Lower or Upper
Cretaceous age bf the Goodrieh and Sikenni formations, it should be noted
that we are also leaving open the question of the age of the Shaftesbury
and Ashville formations, and also the age of the marine, dark shales
that overlie the 'varicoloured beds' of southerh Saskatchewans - :

As already noted, the major problem of our Lower

Cretaceous is to determine within the non-marine beds of the south the
timewequivalents of the imarine-beds of the Fort St John group of ‘the
"north. The direct evidence based on the presence of a common flora has
already been oonsidered,"but it has been noted that this evidence 1s -
incomplete and needs corroboration. Indirect evidence is, consequently,
appealed to. It has already been pointed out that the Fort St. John

group is of Albian age in the European chronology, 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 reserwvation made is that the
age of the upper part of the group, the part with the Neogastroplites .
fauna, is somewhat doubtful; %hat is; there is the possibility that the
upper part is of very early Upper Cretaceous age, However, for the present
the entire group is assumed to be of Alblan age (See Figures 1 and 2).

In the southern Foothills it has been determined that the upper pert of
the Blairmore group, that is, the part with the Upper Blairmore flors, is
also of Albian ege, and this result is based ‘on the similarity of the
Upper Blairmore flors %o -floras elsewhere of kmown Albian ages. So, on
the basis of indireet evidence, the Fort St. John group is of the. salme -
age as the upper part of' the Blairmore groupy: It is unlikely that any -
appreclable part-.of the overlying.Alberta shale in the southern ’
Foothills could also be equivalent in time %o any part of the Fort

St. John group, because the.lowest Alberta zone, the "Barren zone" carr;es
fossils of Upper Cretaceous age, and is only 110 feet thick (Webb and
Herltein, 1934). Both the direct and indirect evidence are, cousequently;
in accord in giving a time correlation of the Fort St. John group with
the upper part of the Blairmore group.
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GEOLOGICAL SURVEY, CANADA PAPER 44-17

UNIO (QUADRUL.A) NATOSINI FAUNA

LOWER PART BLAIRMORE GROUP

Figures 1, Unio (Elliptio) douglassi
Figure 2. Corbula 2 palliseri X 2
Figures 3, 4, 5. Unio (Elliptio) hamili

Figure 6. Sphaerium onestae X 2
Figures 7, 8, 9. Unio ( Quadrula) natosini

PLATE 1
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UNIO (QUADRULA) NATOSINI FAUNA

LUSCAR FORMATION

UNIO (ELLIPTIO) BIORNATUS FAUNA

McCMURRAY FORMATION

Figure 1. Unio lacombi McLearn n. sp.

Figure 2. Unio (Quadrula) natosini

Figure 3. 'Murraia’ fabensis MicLearn n. sp.
Figure 4. 'Astarte’ natosini

Figure 5. Melania multorbis

Figure 6. Unio (Elliptio) biornatus

Figure 7. Lioplacodes bituminis

PLATE 11
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GEOLOGICAL SURVEY, CANADA PAPER 44-17

LEMUROCERAS FAUNA

CLEARWATER FORMATION AND LOWER MEMBER PEACE RIVER FORMATION

18

Figures 1, 2, Yoldia kissoumi. Figures 3, 4, Protocardia alcesiana.

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

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

Figure 11, T. 2 dowlingi var. silentia McLearn n. var. Figure 12, Arctica limpidiana.
Figure 13, Oxytoma camselli X 2. Figure 14, Brachydontes athabaskensis.

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

Figures 17, 18, Lemuroceras belli MicLearn n. sp.

PLATE III



GEOLOGICAL SURVEY, CANADA PAPER 44-17

LEMUROCERAS FAUNA

CLEARWATER FORMATION

Figure |. Beudanticeras affine X 1 4

Figures 2, 3. Beudanticeras cf. glabrum

PLATE IV
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LEMUROCERAS FAUNA

MOOSEBAR, GATES, AND BUCKINGHORSE FORMATIONS

4

Figure 1. Astarte portana X 4

Figure 2. Astarte portana Mcl.eamn n. sp. Holotype
Figure 3. Avucellina 2 dowlingi McLearn n. sp.
Figure 4. Lemuroceras cf. indicum Spath

Figure 5. Lemuroceras irenense McLearn n. sp.
Figure 6. Beudanticeras cf. affine X 2 3

Figure 7. Arctica sp.

PLATE V



GEOLOGICAL SURVEY, CANADA 'PAPER 44-17

GASTROPLITES FAUNA

LOWER PART HASLER FORMATION

Figure |. Lophidiaster silentiensis

Figures 2, 3. Gastroplites kingi
Figure 4. Inoceramus cadottensis var. altifluminis X 14

Figure 5. Lophidiaster cf. silentiensis

PLATE V1



GEOLOGICAL SURVEY, CANADA PAPER 44-17

GASTROPLITES FAUNA

CADOTTE MEMBER, PEACE RIVER FORMATION (SHEET 1)

Figures 1, 2. Gastroplites canadensis

Figure 3. [Inoceramus cadottensis X 14

PLATE V11
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GASTROPLITES FAUNA

CADOTTE MEMBER, PEACE RIVER FORMATION ( SHEET 2)

Figures 1, 2. Dicranodonta dowlingi

Figure 3. Trigonia albertensis
Figure 4. Gastroplites spiekeri

Figure 5. Comptonia 2  stelcki

PLATE V111
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NEOGASTROPLITES FAUNA

SHAFTESBURY FORMATION

: Figure 1, Posidonomya nahwisi

Figure 2, Posidonomya nahwisi (transitional to var. goodrichensis)
Figure 3, Neogastroplites cornutus X 3 4

PLATE 1X
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NEOGASTROPLITES FAUNA

SHAFTESBURY FORMATION

GOODRICH FORMATION

Figure 1, Posidonomya nahwisi. Figure 2, Pleuromya wickendeni McLeam n. sp.
Figure 3, P. nohwisi var. goodrichensis. Figure 4, Oxytoma pinania McLearn n. sp.
Figure 5, Tancredia sieloki McLearn n. sp. Figure 6, Lucina 2 goodrichensis McLearn n. sp.

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

PLATE X



GEOLOGICAL SURVEY, CANADA PAPER 44-17

NEOGASTROPLITES FAUNA

SIKANNI FORMATION -- FIRST SANDSTONE

SIKANNI FORMATION -- SECOND SANDSTONE

Figure 1, ‘Oxytoma pinania McLearn n. sp. Holotype. Figure 2, Solecurtus 2 ( Azor 2 ) sp.
Figure 3, Neogastroplites cf. cornutus. Figures 4, 5, Posidonomya nahwisi. var. goodrichensis.
Figure 6, Pteria via-media McLearn n. sp. Figure 7, Pecten burlingi McL.eam n. sp.

Figure 8, Corbicula 2 sp. Figure 9, Thracia stelcki Mcleam n. sp.

PLATE X1
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NEOGASTROPLITES FAUNA

SIKANNI FORMATION -- THIRD SANDSTONE

SIKANNI FORMATION -- FOURTH SANDSTONE

10

Figure 1, Pleuromya sikanni McLeam n. sp. Figure 2, Posidonomya nahwisi var. goodrichensis.
Figure 3, Modiolus via-alaska Mcl.earn n. sp. Figure 4, Modiolus archisikanni McL earn n. sp.
Figure 5, Pinna hagi McLeam n. sp. Figure 6, Thracia 2 yarwoodi Figure 7, Pharus sp.

Figure 8, Neogastroplites 2 sp. Figure 9, Oxytoma sp. Figure 10, Tancredia stelcki McLeam n. sp.

PLATE X111
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APPENDIX. NEW LOWER: CRETACEOUS SPECIES
from Alberta and Northeastern British Columbia, by F. H. McLearn.

. Pinna hagi n. sp. Pl. XIJ, 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 so uniform as in Pinna dolosoniensis McLeamn. G.S.c.: hol,,9553.

Pteria via-medio n. sp. Pl. X], fig. 6. Oblique outline; shell scmewhat flattened.
Irregularly spaced concentric furtows or varices of growth. More flattened shell than Pteria

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

Oxytoma pinania n. sp. Pl X, fig. 4, Pl XI, fig. 1 (holotype, reversed in print-
ing). Small, almost erect outline. Radial costae of moderate strength; some finer intercalated
costae. Ornament coarser than that of Oxytoma camselli McLearn. G. S. c.: hol., 9555.

Aucellina 2 dowlingi n. sp. Pl. 5, fig. 3. Small, ovate-eblique. Convex left valve,
high unbones; almost flat right valve. Radial, closely set, very fine striations from umbo to
basal margin. Ornament appears to be finer and covers greater part of surface than in very
similar species Aucellina gryphaeoides Sowerby. G. S.c.: hol,; 9556.

Unio lacombi n. sp. Pl II, fig. 1. Highly inflated, much longer than high. Flat-
tened umbo, small beak. More inflated, flatter umbo than in Unio (Pleurobema) dowlingi

(McLearn). Genus subject to revision. G. S.c.: hol,, 9557.

*Murraia’ fabensis n. sp. Pl 1I, fig. 3. Holotype is top specimen in figure. A
gently convex, elongate shell with rounded anterior margin, not so pointed as in ‘Murraia’ -
naiadiformis Russell. Posterior margin not so obliquely truncate as in that species. Concen-
tric, fine striations and varices of growth. Genus, provisional. G. S.c.: hol., 9558.

Pecten burlingi n. sp. Pl. XI, fig. 7. Small rounded species with large triangular
wings. Fine, concentric growth lines. Smaller than, and has relatively larger and more tri-
angular wings than Pecten silentiensis McLearn. G. S. c.: hol., 9559. :

Modiolus via-alaska n. sp. Pl. XII, fig. 3. Very convex. Qutline narrows anteri- -
orly. Curved, strong ribs from umbo to postero-dorsal angle. Shell concave anterior to this
ridge. Less arcuate in outline and less curved, more angular post-umbonal ridge than Mo-

diolus galpiniana Evans and Shumard. G. S. c.:'hol., 9560.

Modiolus archisikanni p. sp. Pl. XII; fig. 4. Elongate, narrowing anteriorly. Mod-
erately convex, with smoothly 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.: hol,, 9561.

Plevromya kissoumi n. sp. Pl, X, fig. 8. Fairly convex, elongate; nartowmg pos-
teriorly. Beaks a little anterior to middle. Irre gular concentric striae and varices of growth.
More elongate, more narrow posteriorly and beak nearer centre than in Plevromya orbig-

niana (Rouillier). G. S. c.: hol,, 6562.

Pleuromya sikanni n. sp. Pl. XIll, fig. 1. Inflated, ovate, nearly anterior beaks.
Concentric irregular striations and varices of growth. Lacks regular, concentric ornament

of Pholadomya (Pleuromya 2) ligeriensis d'Orbigny. G.S. c.: hol,, 9563,

‘.")-f:
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Pleuromya wickendeni n. sp. Pl X, fig. 2. Moderately convex, longer than high.
Neatly central beaks, abruptly rounded post-umbonal slope. Concentric, even striation, Less
elongate, more central beaks, more even striation than in Plevromya kissoumi McLeara,

G.S.c.: hol,, 9564.

Thracia stelcki n. sp. PL X, fig. 9. Somewhat quadrate outline, longer than high.
Somewhat flattened sides of shell with distinct ‘carina’. Irregular, concentric folds or bands.
Straighter carina, less convex than Thrac:a sanctae-crucis Pictet and Campiche. G. S. c.

hol., 9565.

Thracia 2 yarwoodi n. sp. Pl. XII, fig. 6. Elongate; narrowed anteriorly ? lrreg-
ular concentric folds. More convex than Thracia stelcki, less quadrate in outline and more
rounded, not carinate, post-umbonal slope. Genus, provisional. G. S. c.: hol,, 9566.

Astarte portana n, sp. Pl. V, figs. 1, 2, Small, ovate below, trisngular outline
above. Beaks anterior to middle. Cencentric, broad, flat ribs or bands separated by evenly
spaced furrows. Concentric ornament broader and flatter than in Asfarte senecfa Woods.

G. S.c.: hol, 9567.
Tancredia stelcki n, sp. Pl. X, fig. 5 (holotype): Pl. XII; fig. 10. Holotype is

 moderately convex with angular, anterior outline. Shallow radial furrow ventral to post-um-

bonal slope. Not so flattened as Tancredia 2 dowlingi McLearn, has the radial funow
and antero-dorsal margin not so straight. G. S.c.:hol,, 9568.

Tancredia 2 pacia n. sp. Pl I, fig. 10. More convex than Tancredia & dow-
lmgl or Tancredia stelcki n. sp. Anterior outline much the same, that is angular, produced
and natrowly rounded. Lacks posterior radial furrow of T. steleki. 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
ornament than Lucina occidentalis Morton. G. S. c.: hol., 9569.

Lemuroceras belli n. sp. Pl. 111, figs. 17, 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 Lemuroceras aburense Spath, does not develop stage

with constrictions. G. S. c.: hol., 9570.

Lemuroceras irenense n. sp. Pl. V, fig. 5. Moderately involute, whorls a little
higher than thick ? Strong ribs on inner part of sides of whotl, weak where cross venter.
Ribs much stronger than in Lemuroceras mcconnelli Whiteaves. G. S. c.: hol.,, 9571.

All above descriptions are based on a preliminary study. The object is to estab-

 lish species of stratigraphic value.

Ottawa, Ont,,
February, 1948. -
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