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ABSTRACT

"

The Lower Cretaceous Peace River formation lies

across the British Columbia and northwest Alberta boundaries.

Its greatest extent lies in Alberta. The formation consists

of three members: a basal marine shale (Harmon member), a

middle, marine sand unit (Cadotte member), and an upper

continental sand (Paddy member).

The Cadotte member is a well-sorted, uniform,

deltaic sandstone with a maximum thickness of over 200 feet.

It has a lobate pattern typical of some deltas and it extends

east to the middle of Lesser Slave Lake and north to Township

101. Its southern extensions are unknown.

The overlying Paddy member is the continental

phase of Peace River sedimentation and has a maximum thick

n_ess of over 120 feet. It too has the "bird' s -f'oot;" pattern

of qeltas built on a shallow shelf. This member extends to

the western tip of Lesser Slave Lake, north to Township 91

and south to Township 66.

Both members had a complex western source which

probably consisted of_ igneous" me.tamorphi,c and clastic rocks

lying, for the most part, west of the present day Rocky

Mountain Trench.



INTRODUCTION

Location and 'Accessibility of Area

The Peace River area covered by this report lies

between 54° and 58° north latitude, west o£ the fifth meridian
�

(114° west longitude), and east o£ the Cassiar Mountains of

British Columbia (Fig. 1).

The area is reached by highways entering from the

southeast and southwest, by the Northern Alberta Railway from

Edmonton and by Canadian �acific Airlines from Edmonton and

Vancouver. An extension of the Prince George and Eastern

Railway will link Dawson Creek with Vancouver sometime in

1958.

The Foothills belt cuts diagonally across the

southwest corner of the Peace River area. With the exception

of a few extensive plains and river flats, the region is

covered by dense brush and considerable areas of muskeg which

are readily accessible only after winter freeze-up. In

early summer the south and southwest fringing areas are access

ible chiefly by boat along the major rivers, by pack horses,

or by helicopters. In late summer limited use may be made of

the numerous seismic roads which traverse the area if a

light-weight four-wheel drive vehicle is used.
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Previous Exploration

The earliest r.ecord of exploration in the Peace

River country is from 177S when Peter Pond, subsequently a

partner in the Northwest Company, reached the Athabasca by

means of Methy Portage and the Clearwater River. Alexander

MacKenzie, in 1792, ascended and surveyed the Peace River

from its mouth to a point about six miles above the junction

of the Peace and Smoky Rivers. The following year he completed

his survey up the Peace River during his famous"journey to

the Pacific Ocean. In 1799 David Thomson conducted a survey

from the mouth of Pembina River to Clearwater Forks.

In lS�3, Lafroy descended the Clearwater and

Athabasca Rivers and; in lS44, ascended the Peace River to

Dunvegan. Selwyn, Director of. the Geological Survey of

Canada, mapped_ the upper part of the Peace River in lS75

to its junction with Smoky River. G. M. Dawson traversed

the Peace River eastward to Dunvegan in lS79. He was

acco�panied by a group of engineers who were searching for

a transmountain route for the Canadian Pacific Railway. A

second geologist in this party was McConnell who explored

north of the Smoky River above its junction with the Wapiti

River. McConnell returned in lSSS to explore the country

between the Peace and Athabasca Rivers by way of the Pelican,
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Wabiskaw and Loon Rivers. During this journey he explored

the Peace up to the Smoky River junction.

In 1893 McConnell entered the country from the west.

He descended the Parsnip and Peace Rivers as far as the Foot

hills where he turned about and retraced his steps as far as

Finlay Forks.

In the early twentieth century Robertson trave11ed

down the Peace River on his journey from Hazelton to Edmonton.

He was Provincial Mineralogist for the British Columbia

Department of Mines. In 1917.McLearn worked along the Peace

River from Twelvemile Creek, above the Peace River Canyon,

to the town of Vermilion.

In the years 1917-19 there were a number of oil

companies operating in the area around the town of Peace River.

McLearn (1918), Stewart and Gwillim (1919) mention these

operations in their reports.

More recently Williams and Bocock, in 1929 and 1930,

mapped the Peace Riber block for the British Columbia govern

ment. McLearn continued his work in·the Peace River Foothills

in the 1937 and 1938 field seasons.

Completion of the Alaska Highway in 1943 provided

further access in the northwest part of the region and in the

same year some of the larger oil companies began to explore

the Peace River country more extensively.



,

- 5 -

Present Study

This thesis presents the results of a surface and
I

subsurface study of the Lower Cretaceous Cadotte and Paddy

members of the Peace River formation (Fig. 2) and their

correlatives in the Peace River area. Approximately 100

electric logs were studied together with two surface 'sections

measured and sampled during the 1955 field ·season. In addition

core samples and well cuttings from six wells were examined.

These wells are situated in places where the characteristic

lithologies of the two members are well developed.

A combined isopach and sand-shale ratio map was

prepared for each member· and for the Paddy member a structure

contour map was also compiled.

Detailed mechanical analyses were done on each of

the surface s ectd ons and on some cores and cuttings.
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DETAILED INVESTIGATIONS ALONG PEACE RIVER

The Peace River formation outcrops along t�e Peace

River from Township 83 to Township 95 below Peace River town.

The name Peace River, in its geologic usage, was originally

applied by McConnell in 1893 to sandstone and shale beds

outcropping along Peace River. The formation lies beneath

the Shaftesbury formation.which consists of marine shales

and in which the Lower Cretaceous - Upp� Cretaceous boundary

is located. Beneath the Peace River formation lie the sand-

stones, shales and minor limestones of the Spirit River form-

ation.

Source of Data

, .

.During the 1955 field season two sections were

measured onlthe west side of the Peace River below the town

of Peace River. The most southerly of these sectdons (Section

No.1) is in the NEt Sec� .4, Tp. 85, R. �l, W5M. In this

section the complete Paddy and approximately the upper 32

feet of the Cadotte are present. Section No. 2 is in the

NEt Sec. 25, or SE�·Sec. 26, Tp. 85, R. 21; W5M. This

section contains parts of the Paddy member and all of the

Cadotte and Harmon members. �hese sections were measured,

described, and sampled in the field. They were'later re

described after examination of the samples With a binocular

microscope and co�pleti9n of mechanical analyses.
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A portion of the core of the Paddy member from the

Pacific Atlantic Pouce Coupe No. 3 well and some of the

cuttings fran the Texaco Josephine Creek B-1 well were also

subjected to a mechanical analysis. In addition electric

logs and Canadian Stratigraphic Service logs of the area

adjacent to the section assisted in this detailed study.

Descriptions

The following sections are here presented to

illustrate the detailed lithological characteristics of the

Cadotte and Paddy members:

Section 1

Location: On the west side of Peace River, about 100 yards

south of a small creek 'about 10 miles below the

town of Peace River.

In NE 1/4 Sec. 4, Tp. 85, R� 21, W5thM.

Unit Description Unit
thickness
in feet

Interval
in.feet
from base
of Peace
River fm.

LOWER CRETACEOUS

Shaftesbury formation

21 Shale, silty to sandy, light
medium grey, fissile, medium
hard. Contains minute mica
flakes and some scattered
carbonaceous remains. Contact
with the underlying Peace
River formation is sharp.
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Total thickness of exposed
Shaftesbury formation: 3'

Peace River formation

Paddy member

Sandstone, quartzose, pale
yellowish brown, very fine to
medium grained, subangular to well
rounded grains, slightly carbon..;.
aceous, contains abundant iron.
oxide grains, very poorly sorted.
Medium hard,: compact. Toward the
top the ferric oxide content in
creases until, on fresh fractures,
the sandstone appears almost limon
itic. Weathers �th many irregular
hollows. 6'

Sandst one , quartzose, pale
yellowish brown, very fine grained
to medium grained, better sorted
than unit 20, subangular to well
rounded grains. Contains abundant
ferric oxide �rains, slightly
carbonaceous {this material appears
as grains of silt to fine sand
size), medium hard, compact. 5'

Sandstone, quartzose, pale
yellowish grey, very fine grained
to fine grained, fairly well
sorted, subangular to subrounded
grains, quartz grains are well
coated with ferric oxide, slightly
carbonaceous. Most grains are

moderately to intensely frosted.
Medium hard, compact. The grain
size of this unit increases toward
the bottom to coarse sand size.
The iron oxide increases in per
centage as the grain size increases.
The rock becomes notably harder
towards the bottom of the unit.
This unit is fairly massive and
weathers with many irregular hollows.

3'

80' - 86'

75' - 80'

,

72' - 75'
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Sandstone, quartzose, yellowish
grey, fine grained to medium
grained, "subangular to well rounded
grains, fairly well sorted, medium
hard to soft, frangible. Considerably
less iron oxide than unit 18. There
are a few carbonaceous flecks of
silt size. In outcrop this unit
has a whitish and saccharoidal
texture. Frosting ranges from
weak, or lacking, to moderate.
The iron oxide coats the quartz
grains. There is some cross

bedding. 5'

Sandstone, quartzose, pale
yellowish grey, very fine grained
to coarse grained, poorly sorted,
subangular to well" rounded grains,
frosting varies from moderate
to completely lacking. There is
very little ferric oxide in this
unit as compared to unit 17 and
here it is almost entirely limited
to the interstices. There are a

few carbonaceous flecks which range
from silt to fine sand size.
Massively bedded similar to unit
17. The unit becomes highly carbon
aceous towards the base where large
plates of carbonaceous material
(including coal) occur. In this
part of the unit the sand is quartz
ose, very poorly sorted, fine
grained to very coarse grained.
Some grains are coated with iron
oxide but this is rare; most
grains are free of iron oxide
and slightly to intensely frosted. 4.5'

Coal, lignitic, fairly pure,
·

some yellowish streaks of weathered
melanterite and some selenite in
weathered zones. Quartz grains,
very fine grained to coarse

grained with slight frosting,
are imbedded with the coal. l'

67' - 72'

62.5' - 67'

61.5' - 62.5'
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Sandstone, quartzose, medium
grey, very fine grained to
medium grained, poorly sorted;
frosting varies from weak , or

lacking, to moderate; sub
angular to subrounded grains.
There is some iron oxide
staining� The unit contains
some carbonaceous material
and silty bands towards the
top and some vertical streaks
or bands of carbon (resembling
fossil roots) in the lower
3.5 feet. 4.5'

Sandstone, quartzose, light
brownish grey, very fine grained
to fine grained, fairly well
sorted, subangular to'sub
rounded grains. Frosting varies
from slight to lacking. Con
siderable quantities of minute
carbonaceous flecks adhere to
the quartz grains and traces of
iron oxide are present.· In
the upper 2 feet bands of black
carbonaceous beds :are present
and some of.this material is
coaly with a small sand fraction;
there is some selenite in these
coaly intervals. In these carbon
aceous intervals the frost-
ing increases to moderate.
Other carbonaceous beds,
not nearly as coaly, are

present throughout the rest
of the unit at irregular
intervals. 7'

Sandstone, quartzose, pale
brown, medium grained to .

coarse grained, poorly
sorted, subangular to well
rounded, frosting slight :_to
moderate. Intense pitting on

some grains. The unit is
medium hard, frangible, compact
with a few streaks of carbon,
Carbonaceous material, in

'

minute flecks, adheres to
the grains. 5'

57' - 61.5'

50' - 57'

45' - 50'
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Sandstone, quartzose, light
medium grey, micro-micaceous,
fine grained with medium to
coarse grained interbeds with
gradational contacts. Each
bed contains well sorted, sub
angular to well rounded grains;
frosting lacking to moderate.
The unit is medium hard, friable
and compact. Carbonaceous
material of clay size adheres to .

the individual quartz grains. 5'

Sandstone, quartzose, dusky
yellow, very fine grained to
very coarse grained, very
poorly sorted; subangular to
well rounded grains; frosting
slight to intense. Pitting,
where present, is cone-shaped.
The unit is medium hard, and'
massive carbonaceous material
of fine sand size is abundant
and plates of muscovite are

scattered throughout. This
sandstone is interbedded with
a medium hard and massive
sandstone which is quartzose
very fine grained to silty,
light medium grey, with
angUlar to subangular grains.
Frosting is slight where
present. Grains of carbon-
aceous material of sizes
ranging from clay to very fine
sand are also present. In
this unit are also one-eighth
to one-sixteenth inch beds of
carbonaceous shales. The shale
is light medium grey micro
micaceous, (muscovite� and friable.
The shale has foliated texture
imparted on it by the platy and
linear carbonaceous material
which composes approximately
40 percent of the material. These
beds also include small quartz
grains of fine sand size through-
out. 2'

40' - 45'
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Sandstone, quartzose, carbon
aceous, light medium brown, very
fine grained to silty, angular
to subangular grains, slight to
moderate frosting, contains a

very few plates of muscovite.
Scattered ferric oxide aggregate
is present. This unit is inter
bedded with ,shale, silty to sandy,
dark medium grey, medium hard,
fissile, and friable. A thick
ness of only one foot of this
shale is exposed in the interval
from 34.5'-35.5' 4'

Sandstone, quartzose, yellowish
grey, very fine grained to silty,.
with angular to subangular grains.
Slight to moderate frosting.
Carbonaceous material of similar
sizes present. Scattered musco-

vi te flakes are pr-esent; and some

carbonized or semi-carbonized
root or rootlet remains. The
carbonaceous material appears as

streaks for the most part. Some
chert grains are present. The
unit is medium hard, massive and
frangible. 1.5'

Total thickness of Paddy member 53.5'

Cadotte member

Sandstone, quartzose, yellowish
grey, very fine grained to silty
with a considerable clay fraction
(kaolin), some white to black
chert grains of fine sand size,
angular to subrounded grains,
slight to moderate frosting. Some
ferric oxide of fine sand to
silt size present; scattered
muscovite plates. Interval is
soft to medium hard, frangible
and massive. 2�5'

'34' - 38'

32.5' - 34'

30' - 32.5'
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6 Sandstone, quartzose, light
grey, very fine to fine grained,
subangular to subrounded grains,
frosting slight to moderate
(mostly moderate), medium hard,
frangible. Abundant rounded coal
fragments, together with smoky
chert, impart a salt and pepper
appearance to the sandstone.
Scattered �ron oxide and. white
chert grains are "also present. 5'

Sandstone, quartzose, light
grey, very fine grained, argill
aceous, subangular to sub-
rounded grains, frosting moderate
to absent, soft, frangible.
Interval has a salt and pepper
appearance because of the presence
of a relatively high quantity
of dark grey to bla�k chert
grains and a smaller quantity
of well rounded coaly material,
the size of which is the same
as the sandstone. There are

scattered ferric oxide grains
and muscovite plates. Some
parts of the unit are highly
stained with ferric oxide
which occurs as cement and also
completely coats the" quartz
grains '" chert and coaly frag-
ments. 5'

Sandstone, quartzose, moderate
yellowish brown, very fine
grained, argillaceous, angular
to subangular grains, frosting
moderate to totally absent but
mostly moderate, medium hard,
frangible. Interval has a

"relatively high iron oxide
content which coats most of
the grains. Broken and rounded
coal fragments, along with a

high chert content give the
sand a salt and pepper appear
ance. A small clay fraction
(kaolin) is present, as are

scattered muscovite plates. 5'

25' - 30'

20' - 25'

15' - 20'
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3 Sandstone, quartzose, moderate
yellowish brown, very fine
grained, argillaceous, angular
to subangular grains, medium
hard, frangible. Frosting
absent to moderate, but usually
moderate. The clay fraction
combined With the iron oxide
(ferric) is the cementing
material. The cementing
material appears honey-combed in
the interstices between the grains.
The amount of carbonaceous material, .

present to a considerable degree
in the intervals above, is very low
in this unit. A relatively high
content of smoky chert gives the
unit a rather dirty appearance. 5'

Sandstone, quartzose, moderate
yellowish brown, very fine grained,
argillaceous, angular to sub
angular grains, medium hard,
frangible. Frosting absent to

moderate, but usually moderate.
The clay fraction produces a

honey-combed effect. over each
grain when combined with iron
oxide. A high chert content
gives the sand a rather dirty
appearance. The carbonaceous
content is very low. 5'

2

1 Sandstone, quartzose, moderate
yellowish brown. Same as unit
2. 5'

The contact with the underlying
Harmon member is hidden by a talus
slope.

Total thickness of �xposed Cadotte:
32.5'

Total thickness of exposed Peace
River formation: 86'

10' - 15'

5' i- 10'

0' - 5'
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Section 2

Location: On the north side of a small tributary valley

about 150 yards from the water's edge on the

west side of the Peace River in NE 1/4 Sec. 25,

or SE 1/4 Sec. 26, Tp. 85, R. 21, W 5thM.

Unit Description Interval
in feet
from base
of Peace
Ri ver f'm ,

Unit
thickness
in feet

20

19

LOWER· CRETACEOUS

Peace River Formation

Cadotte member

Sandstone, quartzose, carbon-
aceous, medium light grey, very
fine grained to fine grained,
angular to subrounded grains,
poorly sorted, frosting slight
to moderate, medium hard,
compact, friable. Rounded coal
fragments and grey to black
chert grains impart a salt and
pepper appearance to the unit.
Minor amounts of muscovite and
ferric oxide, The more angular
quartz grains are those on which
frosting is weaR or lacking.

Sandstone, same as unit 20, but
with some interbeds of sandstone,
quartzose, argillaceous, moderate
yellowish brown, very fine to
fine grained, fairly well sorted,
subangular to subrounded grains,
with generally a moderate frost-

ing. This interval is considerably
harder than the unit 20 because of
a considerably higher content of
ferric iron and clay in the cement. 5'

5' 130' - 135'

125' - 130'
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Sandstone, quartzose, carbon
aceous, light yellowish brown,
very fine grained to fine
grained, subangular.to sub
rounded grains, poorly sorted,
frosting slight to moderate,
very slightly. glauconitic,
medium hard, compact, friable.
Rounded coal fragments, grey
and black chert, and ferrugi
nous stained, soft, carbon-·
aceous material make the sand
appear dirty. There is a con
siderable degree of ferric
oxide staining or coating
on the quartz grains.

Sandstone, quartzose, yellowish
grey, very fine to fine grained,
angular to sUbangular grains,
slight to moderate frosting,
poorly sorted. The most ang
ular quartz grains are the
ones showing the least amount
of frosting. The sandstone
has a dirty appearance due
to the relatively high per
centage of dark.chert and
carbonaceous material. Ferric
oxide, together with clay,
forms the cementing matrix
which has the same honey-
combed appearance of unit 2
Section 1.

Sandstone, quartzose, argill
aceous, yellowish grey, very
fine to fine grained, angular
to subangular grains, slight
to moderate frosting, poorly
sorted. There has been an

increase in the argillaceous
content from unit 17. There has
been a marked decrease in coal
fragments from the top of this
member to this unit with a

corresponding increase in the
clay fraction and ferric oxide
content.

5' 120' - 125'

5' 115' - 120'

5' 110' - l15'
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Sandstone, quartzose, argill
aceous, light olive grey, very
fine to fine grained, angular
to subangular grains, slight
to moderate frosting, poorly
sorted. This unit increases in
ferric oxide content toward
the bottom, the argillaceous

.content remains as in unit 16.

Sandstone, quartzose, light
olive grey, very fine grained
to fine grained. Subangular
to subrounded grains, frost
ing slight to moderate. There
has been a sharp increase in
argillaceous content fr9m
unit 15 and rounded coal
fragments of sand size and
grey and black chert give
this unit a salt and pepper
appearance. Scattered ferric
oxide, muscovite, and white
chert grains are present.

Sandstone, quartzose, light
olive grey, very fine grained
to fine grained, subangular
to subrounded grains, frost
ing slight to moderate.
Slight increase in argill
aceous content from uriit 14.

Sandstone, quartzose, light
olive grey, very fine grained
to fine grained, subangular
to subrounded grains, frost
ing absent or moderate.
Rounded coal fragmen�s,
ferruginous, soft carbon
aceous remains and grey to
black chert grains·impart
a salt and pepper appear
ance to the unit. The inter
val is interbedded with sand
stone, quartzose, argill
aceous, pale brown, very
hard and compact. Iron
oxide, when combined with
a somewhat higher clay con
tent than the rest of the
unit, produces a very hard
matrix.

5'

5'

5'

5'

105� - 110'

100' - 105'

95' - 100'

90' - 95'
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Sandstone, quartzose, dusky
yellow, very fine to fine
grained, subangular to sub
rounded grains, frosting
absent to moderate, well
sorted, medium hard, frangible.
Coal fragments and grey to
black chert grains of sand
size impart a salt and pepper
appearance to the unit. Iron
oxide and clay form the cement.

Sandstone, quartzose, light
olive grey, very fine grained
to fine grained, subangular
to sub rounded grains, frost
ing absent to moderate with
the grains distinctly less
frosted than those in the
units above, medium hard,
frangible. Abundant glauc
Qnite is present in some

intervals, generally in sub
angular fragments. Coal and
grey chert fragments impart
a salt and pepper appearance
to the unit. Some white,
dense, chert and ferric oxide
fragments are also present.

Sandstone, quartzose, argill
aceous, moderate yellowish
brown, subangular to sub
rounded grains, poorly sorted,
slightly glauconitic, frost
ing moderate to lacking,
medium hard, frangible; an

abundant clay fraction is
present. The unit is "dirty"
due to the presence of ferrugi
nous material; coal fragments
are rare. A few muscovite
and white chert grains are

present. Interbedded in this
unit are a few ironstone bands.

4' 86' - 90',

81.5' - 86'

6.5' 75' - 81.5'
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Sandstone and shale, interbedded.
Sandstone; quartzose, argill
aceous, moderate yellowish
brown, similar to unit 9.
Shale, silty to sandy, light
olive grey, micro-micaceous.
A considerable amount of
vitreous coal fragments
and other carbonaceous
material occurs in this
unit, particularly on the
lamination planes. In the
upper part of this unit
the sand and shale alter-
nate in thin laminae, the
lower part of the unit is
mostly shale. The lower
shale is hard and breaks
with a conchoidal fracture. 2'

Thickness of Cadotte
member exposed: 62'

Harmon member

7 Ironstone, very dense,
hard. Has a distinct
microscopic lineation due
to flattened carbonaceous
material. When broken
the unit breaks along
these irregular planes to

produce flakes of iron
stone. The unit is elon
gate and continuous. 0.3'

6 Shale, very light grey,
with some carbonaceous
material and in places
thin coal fragments.
Some yellow ochreous
deposits occur along
weathered joints.

Bentonite, greyish
yellow. 0.2'

5

73' - 75'

72.7' - 73.0'

71.1' - 72.7'

70.9' - 71.1'
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Shale, medium light
grey, carbonaceous,
medium fissile, frangi
ible, some ochreous
deposits along weathered

'surfaces. Some selenite
and muscovite on bedding
planes. The bedding· planes
are undula:tory.

Bentonite, greyish yellow.

Shale, medium to dark
grey, medium to hard,
fissile, frangible, a few
thin partings of silt-
stones. Considerably
less carbonaceous material
than in unit 4.

Sandstone, siltstone and
shale. Sandstone, quartz
ose, carbonaceous, yellowish
grey, very fine grained to
medium grained, subangular
to subrounded grains, frost
ing slight to intense, poorly
sorted, very slightly glaucon
itic, medium hard. Rounded
coal fragments of dark grey
chert grains are common.

Shale, light grey, grading
into siltstone below. Unit 1
grades into the underlying
Spirit River formation.

Thickness of Harmon member:

Thickness of exposed Peace
River formation:

0.1'

11'

30'

92'

56.1' - 70.9'

56.0' - 56.1'

43' - 44'



Pacific Atlantic Pouce Coupe No. 1
Location: Sec. 23, Tp. 80, R. 13, W6 Mer�

Sample taken from Paddy member 0.5 feet below
the contact with the overlying Shaftesbury formation.

Sandstone, quartzose, fine to very coarse

grained, light grey. Frosting absent except'
for the coarse grains. Presence of kaolin
together with slight amount of carbonaceous·
material gives salt and pepper appearance
to the sand. Medium hard, subangular grains
with low sphericity.

PETROGRAPHY

Rock samples of each unit comprising Section 1

and Section 2 were disintegrated using a 10 percent hydro

chloric acid and 10 percent stannous chloride solution,

wet sieved to remove the clay fraction and dried overnight

at 100°C. Each sample was then placed in a set of Tyler

sieves and agitated until complete size s�paration occurred.

Each size sample was examined under a binocular microscope

for particle characteristics. A summary of work done on

sphericity, roundness and frosting is given in Table 3 and

Table 4.
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PetrographY of Cadotte Sand

Color - Ferric iron is·present in considerably

greater amounts in the Cadotte member than in the Paddy.

The background color ranges from light grey to dusky y�llow

and most units have a relatively strong yellow to red color-

ation superimposed locally on the background. The iron oxide
...

coats the individual quartz grains. It is also a cementing

agent in the clay matrix which comprises a considerably

higher percentage of the total volume of the sediment than

does the matrix of the Paddy member.

When the sand is cleaned and examined microscopically

no carbonaceous material adheres to the grains as it does in

the Paddy member.

Rock-type - The classification of sandstones used

in this thesis is that presented by Krumbein and Sloss (1954).

By their definition the Cadotte sandstone is essentially a

quartz-muscovite iron oxide sandstone. It has a large per

centage of material of clay size and, when compared to the -,

Paddy, a relatively small proportion o� sand size quartz.

Grain size - Within the Cadotte. member grain sizes

range from clay size to very-coarse sand size. In some units

the largest size is medium sand which makes up a maximum of

five percent of the total weight of the sediments, but commonly

it is considerably less, about one percent.
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As Section 2 is the only one with a complete Cadotte

it alone offers an opportunity for complete study of that

member. Median diameters vary from 'a low of .043 mm in the

unit above the Harmon contact to a high of .125 mm toward

the top. The average ,median is .082 mm which is in the

very-fine sand range.

The median diameter decreases toward the bottom
,

of the member as shown by the bottom eight of the twelve uni.ts

comprising the member:

Interval in feet in
Section 2 Median diameter

105 - 110
100 - 105

95 - 100
90 - 95
86 - 90

81.5- 86
75 - 81.5
73 - 75

.115

.100

.094

.096

.083

.072

.063

.043

The cumulative logarithmic diagrams used to

plot grain sizes show very little spread in the size

distribution of each of the units comprising the Cadotte

in Section 1 and Section 2. With the exception of those

units which lie close to the Harmon shales the median diameters

of the member range only between .094 mm and .126 mm.

,-..
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Sorting - A well-sorted sand has a sorting co

efficient of less than 2.40 (Krumbein and Sloss, 1951, p.75).

These co-efficients are calculated by plotting the various

size percentage's (cumulative) on semi-logari thmi c paper and

then det�rmining the square root of the ratio of the 25 per

cent quartile (Ql) to the 75 percent quartile (Q3)"
These sorting co-efficients, for the Cadotte, are

as follows:

Interval in feet
in Section 1 Sorting co-efficient

30 - 32.5
25 - 30
20 - 25
15 - 20
10' - 15

5 10
0-5

1.54
1.20
1.26
1.39
1.31
1.41
1.29

,

'.

Interval in feet
in Section 2 Sorting co-efficient

130 - 135
125 - 130
120 - 125
115 ... - 120
105 - 110
100 - 105

95 - 100
90 95
86 - 90

81.5 86
75 - 8,1.5

1.47
1.36
1.47
1.66
1.'61
1.39
1.44
1.34
1.32
1.33
1.28
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Figure 3: Cumulative Logarithmic Diagram of Screen Analyses,Section 1, Cadotte Member, Interval 0' - 32.5'

Sample interval in feet
from bottom of Cadotte

30' - 32.5'
25' - 30'
20' - 25'
15' - 20'
la' - 15'
5' - la'
0' - 5',

Sample Number
1
2
3
4
5
6
7
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Figure 3: Cumulative Logarithmic Diagram of Screen Analyses,
Section 1, Cadotte Member, Interval 0' - 32.5'

Sample interval in feet
from bottom of Cadotte

30' - 32.5'
25' - 30'
20' - 25'
15' - 20'
10' - 15'
5' - 10'
0' - 5'

Sample Number
1
2
3
4
5
6
7
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Figure 4: Cumulative Logarithmic Diagram of Screen Analyses,
Section 2, Cadotte Member, Interval 73' - 110'

Sample Interval in feet
from bottom of Section 2

105' - 110'
100' 105'
95' - 100'
90' - 95'
86' 90'

81.5' 86'
75' 81.5'
73' - 75'

Sample Number
1
2
3
4
5
6
7
8
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Figure 5: Cumulative Logarithmic Diagram of Screen Analyses,
. Section Z,Cadotte Member, Interval 110' - 135'

Sample Interval in feet
from bottom of Section 2

130' - 135'
125' - 130'
120' - 125'
115' - 120'
110' - 115'

Sample Number
1
2
3
4
5
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Sphericity - Sphericity varies from low to high

with the lowest values in the silt and very-fine sand sizes

and the higher values in the fine sand and larger sizes. No

difference between the various units within the member is

apparent.

Sphericity was visually measured during binocular

examination of the di'sintegrated Cadotte sand by using Powers'

(1953) scale of sphericity and roundness; results are shown

in Tables 3 and 4.

Roundness - The degree of roundness was also

visually measured by means of Powers' (1953) scale. It

was found that the degree of roundness varies directly
with the size of the grains. The highest degree of round

ness is encountered in the fine to very-coarse sand sizes,

the lowest in the silt and very-fine sand fractions.

With the exception of three units of Section No. 2

(Table 4), in which some of the silt particles are very

angular, roundness values in the member generally vary from

angular (silt) to rounded {fine sand and larger}.

Frosting - The degree of frosting ranges from

"lacking" to "intense" in the Cadotte member and is directly

proportional to grain sizes. Although at first glance there
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way seem to be no reason for th� disparity of frosting of

the cause be solely differential solution, the increase in

itensity toward the larger sizes can be accounted for by

the following observations by Kuenen (1950, p.280) on littoral

and neritic sands:

"In aqueous transport only grains larger
than 1 mm collide with sufficient force
to become frosted. On the other hand smaller
frosted grains are quickly polished and
rendered transparent by wave and river action".

It is possible that some of this frosting is due

to wind action on beach and delta sand and that, on burial,

impact in an aqueous medium increased the degree of frosting

in the larger grains.

Cement and matrix - The Cadotte member contains

considerably higher percentages of clay and silt in its

matrix than does the Paddy. This matrix is bound by various

amounts of ferric oxide' and with increasing quantities of

iron oxide the sandstone becomes v�ry hard and compact.

The clay content of the Cadotte sandstone varies

from a low of 11.7 percent to a high slightly in excess of

25.percent. As the hardness of the individual units varies

directly with clay and iron oxide content the hardest beds

are encountered where the highest percentages of each occur

(e.g. unit 12, section 2).
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Mention has been made above of several occurrences

of a honeycombed effect in the clay-iron oxide matrix in a

few Cadotte units. As this phenomenon has not been observed

in subsurface it,is likely due to surface weathering.

Heavy minerals - The heavy mine�als were separated
from the sand by using tetrabromethane"with a specific gravity

of 2.950 at 60°F. 'The conventional two funnel apparatus was

used and each separation was allowed to continue for a minimum

of 20 minutes during which repeated stirrings ensured complete

separatio�. The heavy minerals were washed in benzine and

dried overnight in an oven set at 100°F.

, No identification of the light minerals or the '

opaque heavy minerals was undertaken. The following list

adapted from,Pettijohn (1949, p. 489), shows the non-opaque

heavy minerals of the Cadotte (Table�l) arranged in order

of decreasing stability.

Zircon
Monazite*
Garnet
Spinel*
Muscovite
Biotite
Phlogopite*
Apatite* �

Andalusite*
Ziosite
Spodumene*
Enstatite'!'

* These minerals are found in the Cadotte member only.



These minerals reflect a source. area of considerable

complexity •. However, there is no way of telling whether these

minerals were derived from an area of igneous and metamorphic

rocks to the west or whether they.were derived from eroded

arenaceous rocks and, if so, if they are one or· more cycle.

It is probable that they reflect the three-rock classes as

sources.

The Cadotte member differs from the Paddy mineral

ogically by those minerals marked by an asterisk above. This

difference precludes the probability that the basal Paddy

units were derived from the Cadotte because highly stable

minerals such as monazite are present in the Cadotte only,

yet less stable minerals are common to both with little or

no loss in percentage value. Monazite, apatite, andalusite,

and spodumene, which are confined to the Cadott�, could in

dicate a slightly different source for this member than that

for the Paddy; they could all be derived from an acid igneous

complex.

A great number of adequate heavy mineral'samples

is required to use. heavy mineral analyses for correlation

purposes. This required number is not available in north-.

western Alberta and any correlations based on heavy mineral

analyses are inconclusive as a result. It is extremely

doubtful if the opportunity will every present itself for
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correlation studies by this means regardless of well density

because both the Paddy and Cadotte members can be correlated

in detail With the various types of electrical logs. Coring

of these units then would be uneconomical.

Histograms of the Cadotte accessory minerals have

been prepared for:"selected intervals and are shown in Table 2.

Petrography of Paddy Sand

Color - In all but one of the eleven units measured

in the Paddy member of Section No.1, the color of the dry

sandstone varies megascopica1ly from pale yellowish-grey

to pale brown. The other unit is medium grey. The yellow

shades are imparted to the sand by an abundance of ferric

oxide which, together with a matrix of clay-sized particles,

makes up the cement and also coats the individual quartz
. grains.

Rock type - The Paddy sandstone is essentially a

quartz-iron oxide sandstone. It has a dominance of quartz
and a small amount of matrix. The median' sand diameter is

quite large and the degree of sorting is high. The heavy

minerals are mostly stable types and constitute onl.y a small

percentage of the total.
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T,JJ,BLE /

HEAVY MINE RAL ANALYSES

of the

PADDY AND CADOTTE MEMBERS

Percentages

80-86 5-10 130-135 125-130 115-120 110-115 100-105 90-95 86-90 81.5-86 75-81.
�-----�-----r------�-----r----��----+-----�------�----�------�----�==�� ry

SECTION 2SECTION /

72-75 57-61.5 34-38

Cadott. CadotteHeavy minerals
(Non-opaque
minerals only)

Paddy

25-30 15-20

o z

Zircon
-----

Muscovite
Zoisite
Tourmaline

staurolite
Rutile

::.....c- ----j

Monazite
Phlogopite
Apatite
Enstatite

Spinel
Andalusite

Garnet

Spodumene

Cassi teri te
Sillimanite

Diopside
Biotite
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Grain size - Grain sizes within the Paddy vary

from clay to very-coarse sand. The' maximum median grain

size is 0.530 mm with the complete range being from 0.129

rom to 0.530 rom. The average of all medians is 0.252 rom;

or in the medium sand range.

Sorting � The individual units of the Paddy are,

as are the Cadotte units, well sorted as can be seen from

the following table.

Interval in feet
in Section 1 Sorting co-efficient

80 - 86
75 - 80
72 - 75
67 - 72

62.5 67
57 - 61.5
50 - 57
45 - 50
40 - 45
34 - 38

32.5 - 34

1.67
1.29
1.34
1.20
1.25
1.31
1.11

\ 1.23
1.27
1.37
1.34

The various units comprising the Paddy show a

significant difference in size distribution when compared

to the Cadotte. Where the median diameters of the Cadotte

units showed a variation of only .031 rom between the maximum

and minimum median diameters, the Paddy shows a variation of

.401 mm. The Paddy then is less well sorted than t�e Cadotte
--;� --.---�------____...

and shows the variations mo��_ typical of a continental deposit.
-

_--
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Sphericity - Examination of the sphericity was made

of all six size ranges of the eleven units making up the Paddy

in Section 1 and the results are shown in Table 3.

Generally, sphericity varies'from low to high

being directly proportional to the size of the grains.

Toward the base of the member sphericity is more

poorly developed than toward the top and grains of fine sand

size commonly show�low sphericity while grains of the same

size toward the top show low to high sphericity in about

equal proportion.

Roundness - As in the Cadotte member the degree

of roundness is directly. proportional to grain size and

generally ranges from angular to well rounded through the

silt to very-coarse sand sizes.

There is also a slight shift in degree of ang

ularity toward the coarser sizes in the lower units of the

member. This reflects a similar shift in,sphericity as

mentioned abov�.

Frosting - Frosting varies from slight to intense

and shows an increasing intensity toward the larger sizes.

Cement:' and matrix - For the most part the Paddy

sandstone is friable and poorly cemented.. The matrix is clay,

generally kaolinitic, with iron oxide filling the interstices

and covering the individual grains.
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Figure 6: Cumulative Logarithmic Diagram of Screen Analyses,
Section 1, Paddy Member, Interval 32.5'-57'

Sample interval in feet
from bottom of Sedtion 1
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Figure 7: Cumulative Logarithmic Diagram of Screen Analyses,
Section 1, Paddy Member, Interval 57� - 86'

Sample Interval in feet
from bottom of Section 1

80'-86'
75'-80'
72'-75'
67'-72'

62.5'-67'
57'-61.5'

Sample Number
1
2
3
4
5
6



70

f 1

,,0
I

I 1I -.

I �
I

50 t r j
� .' � -+-1- ..

,

_j__ 1_ -r-

I
' 1 • 1

i
.1

.. 0

Q
80

W
2:

c(

l;j
rr

l
I
t.9
W
;:
t
Z
W
,U.

rr
ILl
n,

ILl
:::
I-

:5
:l' e '

z
:l-
o

t !

- 39 -

j
I

r
f

� __
i j... ...

I
1 1

i, I.,
t 1" r I'" t

I ,

-t J...L.. � ,,_ �

�o - L I
'

I
I t

,

I '

I I
, ,

10 r
_.

t
l-

t
: T, ,

,
I, 'I j I'

r i' l L
� 1 1 • I I
I

I J 1,
I .. l,

o -� � -- ....__.........,_. I ......

'0>::) 00 0 0 0 0
SCALE ;: 0) 00 ... • ." "'.... ....,

, t
I ,

. - � r L J

f�
I

i'
I' I 1111lJ I � I

'

1: I
I

_

I I
l. 1 .1

OPENI"IG - --

,
,

"'!
--------- -_- _- �--

:.0
N

- "'! ex: .... � '" -s- '? to:

r" 'i : � . � -: 5 .

,�� """ �oi
.

L"1iu eo
M- ._ X CI' 0'
oo� U:� "': C'!� "! •

.-

. �

Figure 8: Cum�lative Logarithmic Diagram of Screen Analysis,
Pacific Atlantic Pouce Coupe No.3, Sec.23, Tp.80, R.13, w6

Sample taken 0.5', below Shaftesbury contact in the Paddy sand



- �6 -.

Heayy minerals - The following l�st shows the non

opaque heavy minerals of the Paddy (Table 1) arranged in order

of decreasing stability:

Zircon
Rutile*
Tourmaline*
Garnet
Muscovite
Biotite
Staurolite*
Topaz*
Zoisite
Sillimanite*
CassiteriteI!'
Diopside*

* These minerals are found �n the Paddy
- member only.

These accessory minerals may have been derived

directly from various. ·igneous and metamorphic rocks, in

directly from pre-existing sediments containing these minerals;

or most likely from a complex source area of igneous, meta

morphic and sedimentary rocks.

Five of the twelve minerals comprising the list of

Paddy heavy minerals are common to the Cadotte also. Five of

the remaining seven could possibly have been.derived from a

region which had undergone metamorphism to varying degrees and

so may indicate a different source than that of the Cadotte.

More stable minerals than those encountered in the

basal units of the Paddy member would be expected ,to be present

had these units been derived from the upper Cadotte sands.

That they are not suggests that the basal Paddy member had a

source other than the undez-Lyf.ng Cadotte,.
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REGIONAL STUDY OF CADOTTE AND PADDY MEMBERS

Stratigraphy

General - The Peace River formation and its equivalents

in northwestern Alberta and northeastern British Columbia are
, ,

included in the Fort St. John Group of Albian (late Lower

Cretaceous) age (Table 2). The type section of the Peace

River formation lies in Township 85 on the Peace River below

Peace River town.

McConnell (1893) was the first to use the term

"Fort St. John" which he applied to a shale sequence of form

ation rank along the Peace and Pine Rivers. He was,also'the

first to use Peace River in its geologic sense and he applied

it to a formation consisting of "heavy massive beds of yellowish
..

and greyish soft coarse sandstone, alternating with bands of

thin bedded sandstones and shales".

McLearn (19l7, p. l7C) defined the St. John formation

as embracing "all the strata lying between the Bull Head Moun

tain below and Dunvegan sandstones above. It consists of two

thick shale members separated by a thin sandstone member".

In 1922 McLearn assigned a shorter range to the St. John form

ation so that it embraced all beds between the Gates and Dun-

vegan formations. In 1931 he altered the name St. John to

Fort St. John. WickendeIi .. and Shaw (1943, p. 3) raised it to group

rank and equated it with the Fort St. John formation as defined·

by McLearn in 1917.
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Aiken Lake map area: For the Aiken Lake map area

part of the Uslika formation (Table 2.) is correlative with

the Peace River formation. The Uslika formation consists

largely of conglomerates composed of well-rounded pebbles

and cobbles, up to 10 inches in diameter"of porpliyritic
ande sf, tes , basalt and andesite breccia. Approximately one

third of the total material is composed of diorites, syeno-'

diorites and related rock types. Less common are pebbles

and cobbles of argillaceous and cher-t.y..Lfmeet.one , jasper and

various schists and gneisses. Plant �ossils in ,argillites

on Vega Creek considered to be cor.relative with the Uslika

formation indicate that the formation is probably Aptian -

Albian in age. Roots (1954, p. 190) states that: "The

relations: .between the main body of conglomerate and the

argillite beds of Aptian - Albian age on Vega Creek are

not precisely known, but the close spatial association of

the two rock masses in an area surrounded by rocks of markedly

different type, and their ap.parent structural conformity, suggest

that they may be of about the same age."

Pine Valley: In Pine Valley the Commotion formation

(Table 2) is the approximate equi valent of the Peace River of

the type area. The lowest beds of the Commotion are sand

stones with a total thickness of 500 to 600 feet. Overlying

the sandstones are about 250 feet of dark gr.ey shales which
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are in·turn overlain by a second sandstone member about 200

feet thick. Above the upper sandstone member is a bed of

chert pebble conglomerate, commonly not over 100 feet thick

(Wickend.en and Shaw, 194.3, p. 5). From the Commotion just

below the conglomerate bed Inoceramus cadottensis has been

collected. The contact with the Hasler formation above the

conglomerate appears to be transitional.

West Peace River Valley: The lower part of the

Hasler formation of the west Peace River valley is correlative

with the Peace Ri ver formation. As will be seen from Table 2

the Hasler formation of the west Peace River valley lies be

tween the Goodrich and the Gates formations and includes beds

older than the Hasler formation in Pine Valley.

The Hasler formation of the west Peace River valley

consists of approximately 1.300 feet of dark grey, thin bedded

marine shale. About 600 feet above the base, some shaly sand

stone beds contain the Gastroplites ammonoid fauna (Beach and

Spivak, 1944, p. 9).

Northern British Columbia: In northern British

Columbia the Buckinghorse formation is the equivalent .of

the Peace River formation. It consists of three member the

lowest of which is a shale sequence of about 2040 feet. The

middle member consists of sandstone, ·siltstone 'and shale with
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a total thickness of 232 feet. It is overlain by a 1345

foot thick upper shale member. The middle member is corre

lative with the Cadotte of the Peace River formation.

Northern Alberta: The Pelican sandstone of northern

Alberta and its equivalent in central.Alberta, the Viking, is

the correlative of the Paddy, It is a fine to medium-grained,

well-rounded quartz sandstone with some glauconite and chert

pebbles. The upper part of the Joli Fou is the equivalent

of the Cadotte.

East Peace River Valley: The east Peace River

valley contains the type sections of the Paddy and Cadotte

members of the Peace River formation, which is divided into

three members: the basal Harmon, .the middle Cadotte, and the

.upper- Paddy. The Harmon shale member is not further considered

here.

The Cadotte member is a very fine to fine-grained,

I well-sorted quartzose marine sandstone with a clay matrix, and

abundant iron oxide cementing material. The sand has a salt

and pepper appearance due in part to the abundance of carbon

aceous material of sand size and, to a lesser degree, dark

chert granules.

The non-marine Paddy member of the Peace River

formation is a fine to medium-grained, fairly well-sorted

sandstone, containing abundant plant fragments. A coal unit(
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is generally present, approximately in the middle of the member.

The Paddy member of the Peace River formation is overlain by

the Shaftesbury formation.

Southern Plains: The Viking formation is a fine

to medium-grained salt and pepper sandstone, somewhat glauc

onitic and cherty, and interbedded with dark grey shales.

The base of this formation is placed at the bottom of a zone

of silty shale and laminated fine�grained sandstones and silt

stones. Toward the eastern boundary of Alberta the 'sand passes

into shale. The Bow Island formation of the Medicine Hat -

Taber area is the Viking equivalent.

Below the Viking lie the dark grey to black marine

shales of the Joli Fou formation, part of which is the Cadotte

equivalent.

Stratigraphy of the Cadotte Member

Plate 1 is a combined sand-shale ratio and isopach

map of the Cadotte member. The electric log characteristics

used for top and bottom determinations are shown in Plate 3.

The spontaneous potential curve was used to determine the

sand -�shale ratio of the member. A shale line was con

structed on the average millivolt value for shale. Another

line was drawn parallel to this line 10 millivolts higher.

All extensions past this line were considered to represent

sand; all parts to the right were considered to represent

shale, sandy shale or silt. The total thickness of sand
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divided by the total thickness of shale gave values ranging

from zero (no sand) to infinity (no shale).
,

.

The Cadotte is chiefly a very fine to fine-grained,

quartzose sandstone with angular to subrounded grains exhibit- -

ing a slight to moderate frosting. In outcrop it is commonly

iron-stained. A facies change from a sandstone in the centre

of the area to a shale along the margins is evident from

Plate 1, which shows a sandstone area larger than that of

the Paddy.. The Cadotte is predominantly marine. To the west

and outside the central sand area the Cadotte becomes shaly

and to the southwest (e.g. Campbell ,Creek) the carbQnaceous
content increases considerably and wood fragments are common.

Along the northern margins of the Cadotte, where shale composes

over 50 percent of the unit, glauconite and pyrite become in

creasingly abundant.

The Cadotte of the Peace River area varies in thick-

ness from. a feather-edge to the east and north to over 200

feet south of Fort St. John in the west.

Stratigraphy of the Paddy Member

Plate 2 is a combined isopach and sand-shale ratio

map of the Paddy member. The electric log characteristics

used for top and bottom determination' are shown in Plate 3.
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From Plate 2 it appears that the Paddy member

shows a gradual change in lithology from sand in the central

part to shale at the margins, all changes being the reflection

of distance from the source of material, configuration of

the bottom, proximity to the active paths of transportation

and the action of waves and currents.

The member varies in thickness from a feather-edge

in the east to 120 feet on the British Columbia - Alberta

boundary. It tqins out fairly rapiply north and south of

a line extending northeast from Dawson Creek. The contact

with the underlying Cadotte member is probably disconformable;

the upper contact, with the Shaftesbury formation, is dis-

conformable.

In the eastern part of the region the Paddy member

is composed of fine to medium-grained, quartzose sand with

generally subangular to subrounded and moderately frosted

grains. A thin coal bed occurs near the middle of the unit.

Closer to the British Columbia boundary the sand grains

increase in size, the frosting and roundness decrease, and

the amount of kaolin in the matrix increases.

Source Area of the Sediments

Tyrrell (1887, p. 135E) stated that:

"the results of the examination of the [Rocky)
Mountains... have shown no reason to suppose
they were then [Upper Cretaceou� at all folded,
but rather seem to indicate that they were merely
a comparatively undisturbed land area through
which rivers'might flow to the nearest ocean".
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He suggested the Selkirk or Gold range as a possible

source for what was then called the Edmonton series. Since

then all ,geologists who have studied the paleogeography of

western Canada have agreed with Tyrrell but today much is

still unknown of the exact source of most of the sediments

of the sedimentary �asin. Various kinds of -evidence indicate
- .

a general western source for the Paddy and Cadotte members.

Both members increase in thickness to the west towards their

source area. They grade from non-marine strata in the west

nearer to the source, to marine shales in the east. They

are also intercalated with marine shales to the east. Heavy

mineral analyses of the Paddy and Cadotte indicate the presence

of suites characteristic of acid igneous rocks, pegmatites,

dynamic metamorphic rocks and, to a lesser degre, basic and

ultrabasic rock, all presumably derived from the west. The

notigeable lack of roundness and frosting of the quartz grains

in the Paddy in western wells (such as Pacific Atlantic Pouce

Coupe No.3) as compared to exposures of the Paddy in the

east near the town of Peace River also suggests a western

source.

Tracing lithologies westward into north-central

British Columbia provides some clues regarding the source

rocks. In the Lone Mountain area (Fig� 1) a series of sand

stones and conglomerates has been correlated with the Cadotte

and Paddy of Lower Cretaceous age. Still further west and
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across the Rocky Mountain trench in the northern part of

the Fort St. James and sout�ern part of the Aiken Lake map

areas the Uslika conglomerate is the e:quiv�ent of the Cadotte

and Paddy. This conglomerate is regarded as having been

deposited in close proximity to its source. The westernmost

map areas of Nechako River and McConnell Creek, on the other

hand, contain no Lower Cretaceous sediments and an extensive

, unconformity between the Jurassic and Upper Cretaceous strata

indicates widespread erosion during the time the Paddy and

Cadotte were being deposited. The'Jurassic and older rocks

of these areas west of the Rocky Mountain trench are types

that could have provided. all the detrital materials in the

Cadotte and Paddy.

Environment of Deposition

Cadotte member - Marine pelecypods and the ammonite

Gastroplites in the Cadotte indicate that, for the most part

at least, the member La marine. Shallow water deposition is

suggested by the abundance of coal fragments of sand size along

the periphery of the unit, the low values of sphericity an�.

roundness together with common�y slight to moderate frosting

indicati ve oif rapid burial. The Cadotte is a quartz-muscovite

sandstone deposited on a mildly unstable shelf. Although this

sandstone has a high sorting coefficient, the low sphericity

and low roundness and low degree of frosting of the grains

would seem to indicate a shelf subsidence slightly in excess

of the supply of material. The relative lack of reworking
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of the Cadotte sand is reflected in the abundance of unstable

zoisite.

•

I
•

I
t
•

The distribution of sand and shale in the Cadotte

(Plate 1) with the sand in channels east of the Alberta boundary

shows a fa�ing out from the source area not unlike the spread

out fingers o� a hand.

The sandstone"fingers" represent the marine exten-

sions of a delta deposited by a river system originating in

the mountains west of the Rocky Mountain trench. The river

emptied into a shallow sea, the strand line of which ran

east - west along the approximate line of today's Peace RiVer

as far as the Alberta boundary then northeast and finally
I

south to near the town of Peace River.

Paddy member - Subsequent to Cadotte deposition

the strand line moved out and continental deposition succeeded

marine deposition over much of the area occupied by the Cadotte.

Coal beds, carbonaceous sandstone units and plant remains in-

dicate that the Paddy member is continental and is a landward

phase of the Peace River formation. Whereas the sea into which

the Cadotte was �eposited must have reached or nearly reached

the source, a wide plain separated the mountainous source from

the'sea of Paddy time.

West of the town of Peace River the Paddy changes

from a fine to medium-grained quartzose sandstone with a coal
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unit in about the middle to the Commotion conglomerate in

the Lone Mountain and Mount Hulcross/Commotion Creek map

areas, just west of the British Columbia border. Still further

,
I

west,-in the Aiken Lake map area, the massive conglomerate of

the Uslika formation probably represents a very near-source

phase of sediments of this time.

CORRELATION OF THE PADDY AND CADOTTE MEMBERS

General

Until recently, lack of available information

prevented correlation of the Cadotte and Paddy with strati

graphic units outside the type area. To the west, between

1220 and 1230 west longitude, little exploration has been

undertaken and still less published. To the northwest"

beyond the Sikanni Chief River, more detailed work is

necessary to establish stratigraphic relationships. .Accurate

correlation with strata of the Canadian Plains is hindered

by a lack of wells southeast of Lesser Slave Lake.

Cadotte member

Wickenden (195�, p. 45-47) mentions the following

foraminifera from outcrops of the Cadotte:

Ammobaculites sp. C
Ammobaculites sp. D

Eggerella? sp.
Haplophragmoides sp. G

Haplophragmoides sp. H
Miliammina sp. A
Miliammina sp. B
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The Gastroplites fauna has been found within the

Fort St. John group and has played an important part in its

correlation. Marine pelecypods, particularly Inoceramus

cadottensis, have also been important in correlating the

Cadotte member.

These fauna make it possible to correlate the

Cadotte with strata to the northwest and southeast of the

Peace River area. Inoceramus cadottensis has been found in

the Cadotte member along the Peace River. McLearn (1945,

p. 10) states that:

"The presence 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

west' Peace River".

The Commotion formation thus undergoes a facies

change to shale to the north and becomes the Hasler on

the Peace River. On Liard River to the north, Inoceramus

cadottensis has been found in both the lower part of the

Lepine and the upper part of the Scatter formations. These

correlate with the IDiddle or upper parts of the Buckinghorse

formation in northeast British Columbia (Table 2).

Lower Cretaceous floras have been studied and

used for correlation purposes in western Canada since the

latter part of the nineteenth century. Because of their

relatively long time ranges and small areal extent, and also
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because many specimens are fragmentary, they are secondary in

importance for correlation purposes to the marine faunas. In

the Mount Hulcross-Commotion Creek map area fossil plants

above the Commotion conglomerate are of Albian age and strati

graphically above the Cadotte. Still farther west, in the

Fort St. James and Aiken Lake map areas, the Uslika formation

contains floras identified by Bell (Roots, 1954, p� 190) of

the Geological Survey as Aptian-Albian in age. On this basis

the Cadotte sandstone maybe correlated westward with a part

of the upper Commotion formation lying, at least in' part, below

the conglomerate unit. The Cadotte may also be correlated with

some as yet unknown part' of the Uslika formation, and with th�

lower Hasler formation in the Dunlevy - Portage Mountain map

area of west Peace River.

To the southeast across Lesser Slave Lake, corre-

lation may tentatively be made by using the micro-fauna and,

lithological characteristics of the rock units composing the

late Lower Cretaceous section. Recent work by Nikiforuk

(1956, p. 14) ,on the micro-fauna of the Bear Vil1a No. 1

well shows that:

"on the basis of the meagre micro-fossil evidence
presented, the age of the Joli Fou shale, as de
veloped in Bear Villa No.1, appears to be some4
what similar to that of the middle shale {Harmon}
and the basal part of the Cadotte member of the
Peace Ri ver formation".
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The following table equates the Bear Villa suite

with that of the Peace River sectLon (Nikiforuk, 1956, p. 13):

Bear Villa No.1 Peace River Section

Joli Fou Formation Middle Shale and Cadotte Members

Ammobaculites l564-A
Ammobaculites l569-D
Haplophragmoides l576-A
"Haplophragmoides l576-B

Ammobaculites sp. C
Ammobaculites sp. E

Haplophragmoides sp. F

Haplophragmoides sp. H

According to Wickenden (1951, p. 46) the range

of Haplophragmoides sp. F in the Peace River section is the

upper half of the Harmon shale member of the Peace River

!'
I

,

I

formation. Haplophragmoides sp. H has a range throughout the

Cadotte member, Ammobaculites sp. E has a range from a short

distance above the base of the Cadotte to the top of the

Cadotte, and MmTIobaculites sp. C is found in the upper part

of the Cadotte' member.

An examination of lithologies in wells in the area

south of Lesser Slave Lake supports 'the correlation of the

Harmon and Cadotte with the Joli Fou.

, i

Bear Villa No. 1
Location: Lsd , 7, Sec.' 8, Tp. 74, R. 14, W5M.
(Sample description ,by Nikiforuk, 1956, p.xi)

Depth in feet Elevation of kelly bushing: 1945'

1540-1550' Shale, black, massive, micro-micaceous
soft, with siltstone.
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1560-1564,'

1564-1569'
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Sand, white, coarse grained, unconsolidated,
rounded, to subrounded grains and rounded
pebbles of ,black and very-dark green chert;
no cement; abundant black shale cavings;
excellent porosity.

Sand, as above.

Sandstone, 'white, coarse grained, rounded,
frosted quartz grains, slightly cemented,
excellent porosity with abundant gravel and
shale cavings.

Bear Driftpile No. 1
Location:', Lsd , 10, Sec. 1:1.., Tp. 73, R. 12, W5M.

(Sample description by Canadian Stratigraphic Service)

Depth in feet

1695-1700'

1700-1710'

1710-1720'

1720-1735'

1735-1745'

Elevation of kelly bushing: 2169'

Trace of coarse-grained sandstone, black
chert pebbles.

Sandstone, very coarse grained,_rounded
grains, large fish teeth.

Shale, da�k grey, soft, flakes ,of mica.

Sandstone, poorly sorted, coarse 'grained,
round grains, quartzose, black chert pebbles,
bentonitic. '

Sandstone, argillaceous, berrt ondtLc , coarse

grained, with subrounded grains; black
chert pebbles.

The Cadotte· does not occur in this well; the

formation represented by the sandstones is the Pelican.

Sun Faust No.1.
Location: Lsd. 6, Sec. 8, Tp. 71, R. 12, W5M.

(Sample description from Canadian Stratigraphic Service)

Depth in feet

2480-2490'

Elevation of kelly bushing: 2534'

Thin stringers of salt and pepper, fine
grained sandstone, trace of black chert
pebbles.
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Shale, dark grey to black, fine mica
splinters.

Granular ironstone •

. The Pelican formation extends from 2479' to '2485'.
The Cadotte is absent in this well.

Old Smoky-Seaboard Parker Lake No. 1
Location: Lsd. 8, Sec. 28, Tp. 69, R. 4, W5M. .

(Sample description by Canadian St�atigrq.phic Service)

Depth in feet

1991-2000'

2000-2010'

2010-2020'

Elevatiori of kelly bushing:. 2392'

. Sandstone, grey, very fine grai ned,
quartzose, micaceous; glauconitic, black
chert.

Sandstone, slightly silty, grey, very fine

grained, micaceous, argillaceous, glauconitic,
thin shaly particles.

Sandstone, light grey, very fine grained,
quartzose, micaceous, glauconitic, a rgill
aceous, calcareous. Some micaceous, dark
grey shale.

Pelican (Viking) interval from 1991' to 2023'.

Pacific-Fina Bradley No. 1
Location: Lsd. 1, Sec. 35, Tp. 70, R. 2, W5M.

(Sample description by Canadian Stratigraphic Service)

Depth in feet

1257-1270'

1270-1280'

1280-1290'

Elevation of kelly bushing: 1960'

Sandstone, cherty, quartzose, coarse

grained, rounded grains.

Sandstone, with trace of �ed coloring,
grey shale interbeds.

Interbedded fine-grained, friable sand
stone and grey shale.
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1290-1300' Sandstone, fine grained, glauconitic,
b.Lack chert pebbles, shale stringers.

Shale, grey, flaky, silty, stringers of
fine grained, dark grey sandstone.

Pelican (Viking) interval from 1257' to 1305'.

1300-1310'

Electric logs are incl�ded �o show the relative

positions of the Pelican - Viking and Joli .Fou - CadQtte

formations in the' column (Plate 3).

Paddy member

As mentioned above the Paddy member is of con

tinental origin and has previously been designated as the

Continental member (Wickenden, 1951, p. 5).

On the basis of fossil floras and lithology the

Paddy is correlated with at least part of the Commotion

conglomerate of the Mount Hulcross - Commotion Creek map
y.

area on Pine River. Inoceramus cadottensis occurs just

below the conglomerate in sandstone and this indicates a

correlation of the sandstone with the Cadotte member. Above

the conglomerate unit some fossil plant f�agments are of

Albian age so that it is probable that at least part of' the

conglomerate and all of the overlying sandstone, shale and

coal are Paddy correlatives. One expects an increase in

grain size in a clastic sedimentary unit toward the direction

of the source area and the fact that the Paddy member corre-

lates with at least part of the Commotion conglomerate
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sUbstantiates this. Also, an increase in thickness of a sedi

mentary body in the direction of the source area is to be

expected: the Paddy increases in thickness from a feather

edge in the east to over 120 feet in British Columbia south

of Fort St. John.

To the northwest the Paddy equivalent is to be

found in the lower Hasler formation of the Dunlevy - Portage

Mountain map area•. About 600 feet above the base, some shaly

sandstone beds contain the Gastroplites am�onoid fauna (Beach

and Spivak, 1944,· p , 9), about which McLearn states (1945,

p , 10):

"This fauna affords a means of correlating
the lower part of the Hasler formation in
the Peace River Canyon in the west with the
Cadotte member of the Peace River formation
in the east ••• ".

McLearn's Cadotte includes the Paddy and Cadotte

in the current classification.

To the·south across Lesser Slave Lake the Paddy's

stratigraphic position above the Cadotte and its lithology

correlates the.member with the Pelican sandstone of the

northern plains. The electric logs (Plate 3) and the.litho-
. .

logic descriptions presented for the discussion on the

Cadotte correlation are of equal value in determining the

Paddy equivalents� It would appear that the Pelican sand
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is the marine phase, from a more southerly source, of the

same general: depositional environment in which the continental

Paddy was deposited.

ISOPACH AND SAND-SHALE RATIO 1�S

Studies of present-day deposition in the

Mississippi �ver delta show that many factors are involved

in producing the di'stribution of the clastic materials trans

ported by the river. Particle size characteristics of the

sediments carried change significantly with the distance

from the mouths of distributaries. The size decreases
,

steadily until the true marine environment is reached where

sands from sources other than the river may be present. The

river load decreases constantly and the remaining load is

spread over increasingly larger areas. The rate of deposition

,then decreases with distance from the mouths of distributaries

and the river sediments eventually intermingle with marine

sediments and the resultant mixing of enYironments is hastened

by the action of waves and off-shore currents. The Mississippi

delta is a "bird-foot delta" and the main prerequisite .for

the formation of this type is a gently sloping sea floor on

which natural levees can be constructed.
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Plate 1 is a combined isopach and sand-shale ratio

map of the Cadotte member. This unit assumes an outline

closely resembling the "bird-foot" outline of areal maps of

the Mississippi delta. The work in this latter area is carried

on in a detailed manner impossible to approach in a buried

Lower Cretaceous sediment where sand-shale ratios derived from

electric logs are the principal means of tracing lithologies.

Because of this it is possible to map only the general outlines

.

and lithologies of the Cadotte del.ta , The writer considers

the Cadotte River to have flowed in a northeasterly direction

across the British Columbia - Alberta border and to have

branched into a number·of distributaries which led to the

surrounding sea. Each lobe of the Cadotte delta is character

ized by a central core of sand which grades outwardly to an

admixture of sandstone and shale. This zone increases in the

percentage of shale towards the periphery and finally grades

into a zone composed entirely of shale at the margin. It is

possible that some of the lobes, particularly those which are

elongate such as those on the southern edge of the delta,

have been produced or their shape affected by the action of

mudflows descending from the higher sand delta. This type

of deposit has been found in many locales throughout the

world and considerable work has been done by Shepard (1951,

p. 53-65) on mudflows off the ·coast of southern California.
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The exact mechanism causing these sand·fingers in relatively

deep water is in dou�t but it is felt that slumping of the

sediments followed by the action of turbidity currents may

be one of the processes involved. The characteristics of

these modern sediments include a high degree of sorting, a

sharp lower boundary and, in places, a sharp upper boundary.

As the Cadotte member has not been cored in any of the wells

available to the writer investigation of this mudflow hypothesis

was not possible.

The usual characteristics of a Cadotte delta lobe'

do not appear in the area north of Lesser Slave Lake� There

the zone surrounding the central sand core stops abruptly with

no gradation into the marginal shales. It is possible that

post-Paddy erosion there removed part of that member and also

part of the Cadotte lobe. This is discussed further below.

The isopach and sand-shale ratio m�p of the Paddy

member shows this unit to have a similar outline to the Cadotte

member, but it is more restricted "in areal extent. The Paddy

is continental in origin and was deposited adjacent to a .

regressive sea. Each lobe of the Paddy delta has the same

characteristics as those comprising the Cadotte except where

post-Paddy erosion has truncated the lobe northwest of Lesser

Slave Lake. Here the thin Paddy member has been deeply in

dented in a southwesterly direction. The sand-shale ratio
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contours can be projected across the area where no Paddy is

present to link up with similar values in the lobe to the

southeast and the writer feels that post-Paddy erosion re

moved much of this member �n the area where th� Paddy is in

dented. By superimposing Plate 2 on Plate 1 it can be seen

that the eroded portion of the Paddy falls directly on the

Cadotte lobe which shows interruption of the gradational lobe

characteristics.

The writer considers that prio):' to the invasion of

the Shaftesbury sea the Paddy and Cadotte members were sub

jected to local erosion which removed a part of the Paddy's

eastern edge together with a part of the underlying Cadotte.

Additional evidence of this erosion is provided by a structure

contour map on the Paddy and 'the underlying eastern Cadotte

extension (Plate '4). This map shows indications of a channel

lying on that portion of these members just discussed. This

channel has been modified by post-Cretaceous tilting which

imparted a southwesterly dip'of approximately 30 feet per

mile to the region.

Wickenden (1951, p. 32) believes that a disconformity

exists between the Peace River and the overlying Shaftesbury

and he states that:

','Jhe contact between the continental
beds at the top of the Peace River
formation and the overlying Shaftesbury
may also r�present a period of erosion•••

the pinching out of the continental beds
may be in part due to er-osf.on before the
deposition of the Shaftes�ury".
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The possibility of an unconformity between the

Cadotte and Paddy also exists (Wickenden, 1951, p. 32):

"Erosion may have occurred between the
period of deposition of the underlying
marine beds and that of the overlying
continental beds. The typical non-marine
character of the latter- extensive cross

bedding and heterogeneity of sand grains-
is very different from that of the uniform,
well-sorted, marine sands that underlie them".

CONCLUSIONS

1. The source of sediments for the Cadotte and

Paddy members of the Peace River formation lies west of

the present Rocky Mountain trench in the Cassiar and Omineca

batholith areas. These areas contain rock types of suffi

cient variety to provide the wide assortement of non-opaque

minerals in the Paddy and Cadotte members. These areas

were undergoing erosion at the time these members were being

deposited fa�ther to the east and the presence of the con

glomera�ic Uslika formation along the eastern fringes of

the batholiths is further evidence "for the areas as a source.

2. Both the Paddy and Cadotte members were deposited

in or adjacent to a shallow sea and are variations of the
"

same depositional environments. The Cadotte is the marine

facies as proved by the presence of glauconite, a marine

fauna, and the relative lack of carbonaceous material when
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compared to the Paddy. The Cadotte was deposited on a

mildly unstable she�f. The Paddy is a continental facies

deposited after the Cadotte sea retreated.

3. An unconfo;r-mity possibly exists between the Paddy

and Cadotte members. The Paddy has typical non-marine

characteristics which vary markedly from the well sorted',

uniform marine eandsvbal.ow, Although the contact between

the two members' is not as well defined as that between the

Paddy member and the, Shaftesbury formation, the Cadotte is

sharply gradational with the Paddy.

Definite evidence exists of an unconformity between

the Paddy member and the Shaftesbury shale above. The change

from a continental sand to a marine shale �s so abrupt that

in outcrop the contact can be seen without difficulty. In

addi tion, the sand-shale ratio deviations which a re evident

on the Paddy isopach map indicate that post-Paddy erosion

removed some of the Paddy to the east and north and even some

of the underlying Cadotte sand to the east.

-

The Cadotte member is a near-shore facies of the

depositional environment in which the Joli Fou shales were

deposited and on the basis of fossils and stratigraphic

position it is correlated with the upper part of the Joli Fou.,
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The Paddy member is considered correlative with

the Pelican formation because of similar fossils and strati

graphic position.

5. Commercial gas discoveries have been made in the

Paddy member �here favourab�e structural features are en

countered. The high clay content of the 'Cadotte member pre

cludes the possibility of sufficient porosity and permeability

for the commercial production of hydrocarbons in most of the

area in which it is found. Areas in which winnowing over

depositional highs has reduced the clay content should prove

favourable for hydrocarbon accumulation in this member when

combined with favourable structural features and a suitable

source.
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TABLE 3

Shape and Frosting Chart of Section No.1

Section Member
Sample Interval Grain
in feet from Size*
bottom of Section

Roundness Sphericity Frosting

1. Paddy 80-86

1--' -weIl rounded Low-high Intense
2 Subrounded-well rounded Low-high Moderate-intense
3 Subangular-well rounded Low-high Moderate
4 Angular-well rounded Low-high Slight�moderate
5 Angular-subrounded Low-high Slight-intense
6 Angular-subroundeg___ Low-high Slight-intense

1 Paddy 75-80

I�'�-
2 Subrounded-rounded Low-high Moderate-intense
3 Subangular-rounded Low-high Slight-intense
4 Angular-subrounded Low-high Slight-intense
5 Angular-subrounded Low-high Slight-intense
6 Angular-s�brounded Low Slight-intense

'I-i

l' Paddy 72-75

r
-

-

Rounded-well rounded Low-high -Intense
2 Subrounded-well rounded Low-high Moderate-intense
3 Subangular-well rounded Low-high Slight-intense
4 Subangular-rounded Low-high Slight-mOderate
5 Angular-subrounded Low-high Lacking-moderate
6 Angular-subrounded Low Lacking-moderate

1
, Paddy 67-72

r
-

Subroundea--=welr rounded-Low-lilgh'
-

Mod-erate-intense
2 Sub rounded-well rounded Low-high Moderate-intense
3 Subrounded-rounded Low-high Slight-intense
4 Subangular-rounded Low-high Slight-intense
5 Angular-subrounded Low-high Lacking-moderate
6

1 Paddy 62.5-67

1
2
3
4
5
6

Sub rounded-well-rounaea--Low-hi-gh Moderate-intense
Subrounded-well rounded Low-high Slight-intense
Subrounded-rounded Low-high Slight-intense
Subangular-rounded Low-high Lacking-moderate
Subangular-rounded . Low-high Lacking-moderate
Subangular... subr'ounded .. Low-high __ Lacking-moderate



TABLE 3 (continued)

Section l4ember
Sample Interval Grain
in feet from Size*
bottom of Section

1 Paddy 57-61.5

1 'Paddy 50-57

1 Paddy 45-50

Roundness Sphericity Frosting

I
2
3
4
5
6

Suoangular-well rounded Low-high Moderate-intense
Subangular-rounded Low-high Moderate
Subangular-rounded Low-high Slight-moderate
Angular-sub rounded Low-high Slight-moderate
Angular-subrounded Low-high Lacking-moderate

I
2
3
4
5
6

Subangular-rounded Low-high Slight-intense
Subangular-rounded Low-high Slight-intense
Angular-rounded Low-high Slight-intense
Angular-rounded Low-high Slight-moderate
Angular-subrounded Low Lacking-moderate
An�ular-subrounded Low Lacking-moderate

1
2
3
4
5
6

Subrounded�well rounded--Low-high Slignt-intense
Subrounded-rounded Low-high Slight-intense
Subangular-rounded Low-high Slight-moderate H

Angular-subrounded Low Lacking-moderate H

Angular-subrounded Low Lacking-moderate

1 Paddy 40-45

l' 34-38Paddy

I
2
J
4-
5
6

Subrounaed-well
-

rounded-Low-high�dera�e-:'lntense
Subrounded-rounded Low-high Slight-moderate
Subangular-subrounded Low-high " Slight-moderate
Angular-subrounded Low Lacking-slight
Angular-subangular Low Lacking-slight

1
2
3
4
5
6

Subrounded-rounded Low-high Intense
Subangular-subrounded Low-high Moderate
Subangular-subrounded Low Slight�moderate
Angular-subangular

"

Low Lacking-moderate
Angular-subangular Low Lacking-moderate
Angular-suban.e:ular Low Lacking-moderate

1
2" Subrounded-rounded Low-high Moderate
3 Subangular-rounded Low-high Moderate
4 Angular�subrounded Low Lacking-moderate
5 Angular-subrounded Low Lacking-moderate
6 Angular-subrounded Low Lacking-moderate

1 Paddy 32.5-34



TABLE 3 (continued}

Sample Interval Grain

Section Member in feet from Size*
bottom of Section

Roundness Sphericity Frosting
-

�--

I
2
3

1 Cadotte 30-3�.5 4
5
6

Subrounded-rounded Low-high Moderate
Subrounded�rounded Low-high Moderate
Angular-subrounded Low Moderate-lacking
Angular-sub rounded Low Moderate-lacking
Angular-subround�_:_ _ I.,_9w _m_ Slight-moderate

I
2
3

1 Cadotte 25-30· 4
.

5
6
1
2
3

1 Cadotte 20-25 4
5
6
1
2
3

1 Cadotte 15";20 4

l
1
2
3

1 Cadotte 10-15 4

l

Subangular-subrounded Low Slight-moderate
Angular-subrounded Low Lacking-moderate

·Angular-sub�ounded Low Lacking-moder�te
Angular-sub rounded Low Lacking-moderate

Subangular-rounded Low-high Lacking-moderate:,�
Angular-subrounded Low-high Lacking-moderate.�
Angular-subrounded Low-high Lacking-moderate I
Angular..subrounded Low Lacking-moderate

Subangular-rounded Low-high Moderate
Subangular-rounded Low-high Lacking-moderate
Angular-subrounded Low-high Lacking-moderate
Angular-subrounded Low Lacking-moderate

Subrounded-rounded Low-high Moderate
Angular-rounded Low-high Lacking-moderate
Angular-subrounded Low-high Lacking-moderate
Angular-subrounded Low Lacl_<ing-mode rat e

1
2
3

1 Cadotte 5-10 4
.

5
6

Angular-subrounded Low-high Lacking-moderate
Angular-subrounded Low Lacking-moderate
Angular-subrounded _ Low Lacking-moderate



Section Member

·TABLE 3 (continued)
Sample Interval Grain
in feet from Size*
bottom of Section SphericityRoundness

Frosting

1 Cadotte

I
2
3 Sub rounded Low Moderate0-5 4 Angular-subrounded Low Lacking-moderate5 Angular-subrounded Low Lacking-moderate6 Angular-subrounded Low Lacking-moderate

* Grain size - Wentworth's scale
1 . Very coarse sand - 1 mm - 2 mm2 Coarse sand - _ - 1/2 mm - 1 mm3 Medium sand. - - _ 1/4 mm·- 1/2 mm4 Fine sand - - - - 1/8 mm - 1/4 mm5 Very fine sand _'_ 1/16 mm - l/S m�6· Silt (coarse) - - 1/32 mm - 1/16.mm

I

�.
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TABLE 4-

Shape and Frosting Chart of Section No.' 2

Sample Interval Grain
Section Member in feet from Size*

bottom of Section
Roundness Sphericity Frosting

2 Cadotte 130-135

2 Cadotte 125-130

I
2
3
4-
5
6

Rounded-subroundea--
-

�High--low -Moderat·e-intense
Rounded-subrounded High-low Moderate-intense
Subangular-subrounded Low Slight-moderate
Angular-subrounded Low Moderate-lacking
Angular Low Lacking-slight
Angu]__ar _ _

__ _ Low__ La�kinJ?:-sli.e:ht
1
2 Sub rounded High Moderate
3 Subangular-sub rounded High-low Slight-moderate
4 Angular-subrounded Low Moderate-lacking
5 Angular-subrounded Low Moderate-lacking
6 Angular-subrounded .. _ Low Moderg_t�-lacking

2 Cadotte 120-125

1-- Well rounded High Modera�e
2 Subrounded-rounded Low-high Moderate
3 Subangular-rounded Low-high Moderate
4 Angular-subrounded Low Moderate-lacking
5 Angular-subangular Low Moderate-lacking
6 v .. Ang�laI'�s'l..l.bangular Low _ _ Moderg_t�-lacking

<:.
'- \

2 Cadotte 115-120

1--
--

Rounded High Intense
2 Subrounded High Moderate
3 Subrounded-rounded Low-high Slight-moderate
4 Angular-subrounded Low Moderate-lacking
5 Angular-subrounded Low Moderate-lacking
6 v. Angular-subrounded Low Moderate-lacking
1
2 Subrounded High Iron oxide coated
3 Subangular-subrounded High Slight-moderate

2 Cadotte 110 - 115 4 Angular-rounded Low-high Moderate-lacking
5 Angular-subrounded Low Moderate-lacking
6 v. Angular-subrounded Low MOderate-lacking



Sample Interval Grain
Section Member in feet from Size*

botto m of Section

�

TABLE 4 (continued)

Roundness' Sphericity Frosting

2 Cadotte 105-1l:-0

2 Cadotte 100-105

2 Cadotte 95-100

1
2
3
4

g
Rounded Low-high Slight .

Angular-rounded Low-high Lacking-moderateAngular-rounded tow-high Lacking-moderateAngular-rounded Low-high Lacking-moderate1
2
3
4
5
6

Subrounded Low-high Slight
Angu1ar-subrounded Low-high MOderate-lackingAngular-sub round ed Low-high Moderate-lackingAn,gular-subrounded Low-high Moderate-lac�ing1

2
3
4
5
6

Angu1ar-subrounded Low-high Moderate-lacking �Angular-subrounded Low Moderate-lackingAn,gular-subrounded Low Moderat_e-J.a.eki._n,g

2 Cadotte .' 90-95

2 Cadotte 86-90

I
2
3
4
5
6

Angu1ar-subrounded Low-high Moderate-lackingAngular-subrounded Low Moderate-lacking.An,gu1ar-subrounded Low__
� __ Moderate_-1aQk:i._M1

2
3
4

l
Angu1ar-subrounded Low-high MOderate-lacking'Angu1ar-subrounded Low-high MOderate-lackingAngular-subrounded Low-high Moderate-lacking



TABLE 4 (continued)

Sectiol1- Member
Sample Interval
in feet from
bottom of Section

Grain
Size* Roundness Sphericity Frosting

�

2
3. Subrounded-rounded Low-high Slight-moderate

2 Cadotte 81.5-86 4 Angular-subrounded Low-high Moderate-lacking5 Angular-subrounded Low-high Moderate-lackingf) 4YlO"111ar-subrounded Low-high Moderate-lacking
2
3 Angular-subrounded Low-high. Moderate-lacking2 Cadotte 75-81.5 4 Angular-subrounded Low-high· Moderate-lacking
5 . Angular-subrounded Low-high Moderate-lacking6 Angular-subrounded Low Moderate-lacking1
2
3

2 Cadotte 73-75 4
5
6

Well rounded coal
fragments

Quartz, rounded
Angular-subrounded

-Angular-subrounded

Low
Low
Low

�
f-I
H

* Grain size .- 'Wentworth's scale

l' Very coarse sand - 1 mm - 2 mm
2 Coarse sand - - - 1/2 mm - 1 mm

3 Medium sand - - - 1/4 mm - 1/2 mm
4 Fine sand - - - - 1/8 mm - 1/4 mm
5. Very fine sand - - 1/16 mm - 1/8 mm
6 Silt (coarse) - - 1/32 mm - 1/16 rom



TABLE 5

Well Data

Paddy depth Cadotte depth Elev. Elev. Paddy CadotteNo. Name Location Elev. Interval Paddy Interval Cadotte top of top of sand- sand-K.B. in feet Thickness in feet Thickness Paddy* Cadotte* shale shaleT12. R. in feet in feet ratio ratio
1 Naylor 1 24-98-25-W5 2561 1578-1660 82 .502 Imperial Clear 28-94-9-W6 2474

Hills 2-28

633 Hudson-Bay-Union 24-93-18-W5 1871 607-670 9.50East Peace River 1
16-92-2-w6 24644 B.A.-Cities Service 1562-1662 100 1.90Notikewin 1
27-91-3-w65 B.A.-Cities Service 2158 1334-1454 120Notikewin 9
18-90-22-W5 15876 H.B.-Union North

Spudded in Peace River formationStar
7 Deadwood 1 20-89-22-W5 1642 550-637 87 4.:J.l8 Lone Star 7-89-1-w6 2738 1886-1914 28 1914-2011 97 +852 0 18.409 Dixonville 16-12 12-88-24-W5 2167 1190-1208 18 1208-1295 87 +977 0 28.0010 Evan's H.B. 13-88-22-W5 1996 876-948 78Peace River

24-88-6-\rf6 297611 Eureka Ri ver 2462-2568 106 0012 Lubicon A 8-87-14-W5 2026
13 Pacific St. Germain 21-86-22-W5 2039 910-948 38 948-1005 '+112914 Runaway Lake 25-86-20-W5 1707 427-457 30 457-568 III +1280 3.28 36.0015 Texaco-N.F.A. 86-13-w6 2536 2460-2590 130 0Boundary Lake

24-85-24-W5 1169-120616 H.B.-Union-Royalite 2213 37 1206-1320 114 +1044 00 00Chinook 1
17 Chinook 2 29-85-23-W5 2137 1060-1095 35 1095-1208 113 +107718 Cadotte 1 23-85-19-W5 2012 727-749 22 749-849 100 +128519 S.Prod.Atlantic 85-16-w6 2317 2269-2410 141

00B-7-1
20 Imperial Hines 27-85-2-w6 2569 1912-2010 98

00Creek
21 Old Smoky Stano- 2-84-17-W5 2242 1004-1080 76 +1238 00line No.1

- VIII -



TABLE 5 (continued)

Paddy depth Cadotte depth Elev. Elev. Paddy Cadotte

No. Name Location Elev. Interval Paddy Interval Cadotte top of top of sand- sand-

K.B. in feet Thickness in feet Thickness Paddy* Cadotte* shale shale

Tp. R. in feet in feet ratio ratio

22 Pacifi c Beat ton 84-16-W6 2463 2260-2410 150 0

23 Imperial Royce 12-84-8-W6 2116 1848-1951 109 1,15
24 Pacific Petroleum 84-20-Vfo 2686 - 2180-2370 190
25 Gr'Lms haw 13-83-24-W5 2111 1162-1184 22 1184-1296 112 +949 .83 GO

26 Texaco Royce 1 32-83-7-W6 2289 1988-2092 104 1.04
27 Shell-B.A. 5-83-2-w6 2343 1710-1785 75 1785-1899 114

Bingo Lake
5-82-18-W5 +107628 Imperial Harmon 2295 1219-1228 9 1228-1329 101

Valley
29 Gulf Harmon 21-82-20-W5 2002 930-947 17 947-1040 93 +1072
30 Shell-B.A. 23-82-3-W6 2229 1622-1697 75 1697-1820 123 +607 14.00

Whitelaw 10
31 Tex. Blueberry 8-82-7-W6 2098 1814-1891 77 1891-1977 86 +284 00 00

Mountain A-l
32 Tex. Josephine 19-82-8-W6 2297.5 2165-2209 44 2209-2273 64 21.00 00

Creek B-1
33 Tex. Josephine 31-82-9-W6 2236 2095-2210 115 0

Creek A-l
34 Southern Prod. 3-82-12-W6 2071 2203-2233 30 2233-2335 102 -132 .20 .47

Atlantic A-5-1
35 P.R.A. Fort St. 82-19-W6 2129 1394-1588 194 .04

John No. 2
36 Stanolind 19-81-25-W5 1970 1330-1357 27 1357-1461 104 +640

Brownvale
37 P.R.N.G. 30-81-25-W5 1871 1132-1149· 33 1149-1244 95 +739

Brownvale
38 Shell-B.A. 34-81-1-W6 2127 1498-1546 48 1546-1648 102 +629

Whitelaw No. 4
39 Pacific Dunvegan 1 17-81-4-W6 1839 1410-1508 98 1508-1621 113 +429
40 HoB.-Union-Pacific 19-81-4-W6 1888 1439-1524 86 1524-1640 116 +450 13.33 00

Dunvegan No. 3
41 Pac. Kiskatinaw 81-15-W6 2198 2149-2290 141 .93

No. 1
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TABLE 5 (continued)

Paddy depth Cadotte depth Paddy Cadotte
No. Name Location Elev. Interval Paddy Interval Cadotte Elev. Elev. sand- sand-

K.B. in feet Thickness in feet Thickness top of top of shale shale
. T12! R! in feet in feet Padd;y:* Cadotte* ratio ratio

42 Cal.Standard 27-BO-II-W5 2152 996-1015 19 +1156 2.BO
Uti kuma R. 16-27

43 Cal.Standard 22-80-12-W5 2260 1120-1178 58? +1140
Atikameq Prove 1

26-80-20-W5 107B-1173 9544 Shell Kimiwan 1 2005 +927
45 Imp. Tangent 1 IB-80-23-W5 1936 1242-1251 9 1251-1360 109 +694 0 00
46 H.B.-Union-Tex. 1 29-BO-6-W5 1996 1773-1B56 83 1856-1972 116 +223 00 00
47 Hamelin Creek A-l 36-80-7-W6 2012 IB54-JL93B 84 1938-2058 120 +158
48 Pac.Roy.Pouce Coupe 20-80-12-W6 2138 2294-2400 106 2400-2477 77 -156
49 Wilrich No. 1 21-80-13-W6 2091 2144-2248 104 2248-2327 79 -53 5.93 1.02
50 H.B.-Union Salt Cr.l 9-79-13-W5 2349 1309-1394 85 +1040 27.33
51 Imp. Normandville 16-79-22-W5 1906 - 1282-1378 96 +624 12.71
52 Gordondale 1 14-79-9-W6 2392 2578-2642 64 2642-2757 115 -186 .45 00
53 Gordondale 2 79-11-W6 2650 2843-2940 97 2940-3070 130 -193 00 00
54 Roy.Fina Gordon- 27-79-11-W6 2387 2576-2684 108 2684-2810 126 -189

dale 11
55 Pac. Sunrise 8 79-15-W6 2555 2774-2983 209 2.5456 Phillips Sunset 79-18-W6 2322 2492-2710 218 4.07

Prairie 2
57 Imperial-H.B. 14-78-2-W6 1B94 1712-1744 32 1744-1844 100 +182 .23 00

Belloy 16-14
58 Imp. Spirit River 20-78-B-W6 2287 2430-2495 65 2495-2597 102 -143
59 Hy Flow Spirit Riv. 10-78-B-W6 2B28-2895 67 2895-3008 113
60 Okalta Canpet S. 21-78-10-W6 2424 2B05-2894 89 2894-2994 100 -381

Gordonda1e
61 H.B.-Union Heart 21-77-16-W5 2190 1407-1439 32 1439-1467 28 +783 4.33 27River 2
62 Anchor Scurry 28-77-19-W5 1450-1460 10 1460-1540 80

63
Explorers Jupiter 1

1608-1636 28 16.36-1673 +456Imp. Kathleen 1 1-77-20-W5 20M- 37 .86 11.3364 Pacific Gas Exp. 5-77-4-W6 2191 2596-2612 16 2612-2710 98 -405
Rycroft No. 1

15.00 00

- X-



TABLE 5 (continued)

Paddy Cadotte
No. Name Location Elev. Paddy depth Paddy Cadotte depth Cadotte Elev. Elev. sand- sand-

K.B. Interval Thickness Interval Thickness top of top of shale shale
T12. R. in feet in feet in feet in feet Padd�* Cadotte* ratio ratio

65 Can. Gulf 19-77-10-W6 2638 3248-3326 78 3326-3430 104 -610 0 51
Braeburn 16-19

66 Anchor Scurry 23-76-19-W5 209� 1652-1667 15 1667-1730? 63?
Explorers Jupiter 2

25-76-10-W6 2965 3747-3825? 78 3825-392767 Gulf Burnt Riv.1-25 102?
68 Stan. Glacier 33-76-13-W6 2488 3519-3610 91 3610-3725 115 3.55 15.43

Gundy A-I
16-75-15-Vf569 Imp. Grouard 1 1916 1392-1422 30 1422-1469 47 + 524 .76 6.83

70 Imp.Little Smoky 1 15-75-22-VI5 1885 1930-1950 20 1950-2024 74 --45 00 00
71 Cal.Standard Smoky 20-75-2-vI6 2117 2556-2592 36

.

2592-2700 108 -439 0.50 17.00Ri ver 13-20
72 Roy. Fina Saddle 33-75-8-iJl6 3096 3955-4018 63

Hills 1
73 Sinclair Banff 26-74-8-iif6 2534 3776-3828 52 3828-3930 102 0.50 13.57

Buffalo Lake 1
74 Bear Driftpile 1 11-73-12-W5 2176 1735-1745 +441 00
75 Merrill Cal. Stand. 14-73-7-W6 229LI- 4003-4055 52 4055-4152? 97? -1709

Grande Prairie
76 Alcan 1 24-73-10-1tl6 .

2483 4412-4488 76 T.D. -1429
77 Socony High 33-72-16-W5 2199 2193-2203 10

Prairie 1
78 Stan.Little Smoky 24-72-20-W5 2550-2570 20 2570-2605 35
79 Amerada Crown 5-72-23-W5 3544-3558 14 3558-3630 72
80 Imp.Clairmont 1 25-72-5-W6 2447 3886-3922 36 3922-4010 88 -1439 .28 00
81 Merrill Cal van 28-72-8-vv6 2441 4508-4548 40 4548-4648 100 -2067 .08 3.00

et al 3-28
82 A erada Crown 71-23-"\1J'5 2311-6 3250-3270 20 3270-3330 60 -904 5.66 00

"2" 5-16
83 Amerada C r-own 11-71-24-\1/5 2304 3330-3342 12 3342-3416 74

"U" F-24-11
84 Scurry-Banff 9-71-3-W6 2058 3908-3935 27 3935-4010 75 -1850

Wapiti 1
-XI-



TABLE 5 (continued)

Paddy CadotteNo. Name Location Elevo Paddy depth Paddy Cadotte depth Cadotte Elevo Elev. sand- sand-KoB 0 Interval Thickness Interval Thickness top of top of shale shaleTp. Ro in feet in feet in feet in feet Paddy* Cadotte* ratio ratio
85 GtoPlains Triad 15-70-22-W5 2433 3450-3512 62H.B Union Valley-

view
86 Amerada Sturgeon 6-70-23-W5 2368 3530-3602 72Lake r ,n,
$7 Economy Cro A-I 4-70-1-W6 2075 3893-3914 21 3914-3976 62 -1818 .90 008;8 Amerada Crown 19-69-25-W5 2533 4137-4209 72AD 2-19

35-68-7-\�689 Campbell Cr. 2211 5658-5710 52 5710-5794 84 -344790 Gulf Iosegun 28-67-21-W5 2318 3908-3966 5891 Gulf Little Smoky 27-67-22-W5 2233 3987-4017 30
11.60

92 HoB.-Union Liberal 27-68-21-W5 2282 3682-3745 6312-27
26-67-16-W593 Can. Gulf Prairie 3095 4180-4222 42 .55R. 7-26

94 Flood Lake 25-86-26-W5 2233 1395-1485 9095 Phil. Branch 9-90-4-W6 2714 1586-1723 137 1.7496 Stano Giroux Lake 65-20-W5 2438 4504-4554 50 .4297 Stano Otter Lake 29-90-12-W5 2400 1060-1112 52 .5298 Clear Hills 7-89-7-W6 3223 2824-2930 106

* Datum - sea-level0.:"'\ �\) -XII-� r.rC

;� ! � rn�10 I ):0 ::tI j

\:!. I :0 en!
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JANUARY 1957

PLATE I

ISOPACH AND SAND /SHALE RATIO MAP
LEGEND

WELL LOCATION-------�-------------- -- 0

,groT THICKNESS------------------- 42'

SANDI SHALE RATIO -------------.---/44

ISOPACH-- -- - - - - -- - --- - - - ----- -- -/00'-

OF

CADOTTE MEMBER

SCALE : r"» 20 MILES

CONTOUR INTERVAL 25 FEET

COLOR iLEGEND
00 % Saml (ex) - oo)n-1 1
)50% Sand (00 -/)---1 1

) 50 % Shale (I-O)--+Jf"�<1
/CO % ShalE> (0 - ) -n--p4;"%J
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JANUARY 1957

PLATE 2
LEGEND

WELL LOCATION - -- - - -

_,--
--- -- - -- - 0

SPOT THICKNESS -:__ - -- --- -- -- -- -- - 42'

SAND/SHALE RATfO--- -- - ---------1.44
,

ISOPACH --- - - --- - ---- -- ---- - -,00-

ISOPACH AND SAND/SHALE RATIO MAP
OF

PADDY MEMBER

CONTOllR INTERVAL = 20 FEET

SCALE : '"<20 MILES

/00 % Sand (oc - 00)---1 I
)50 % Sand (00 _I) I I

COLOR LEGEND
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PLATE; :3

STRATIGRAPHIC . CORRELATION PROFILE
OF THE

'. CADOTTE and PADDY MEMBERS
DATUM : BASE I OF HARMON

IMP LITTLE SMOKY
#:

I
L.S.D. /4-/5-75-22 W5

"

KB. /885'

SOC. HIGH PRAIRIE�: /
L. S. D. /6 -33 -72 -/6 - W.:>

K.B. 2199
I

BEAR VILLA
#

I I

L.S.D. 7-t3-74�/4 W5
KB. /545'

OLD SMC)f(Y SEABOARD
PARKER LAKE # /

L.S.D. 8 -28 -69 -4 W 5
K.B. 2392'

BEAR DRIFTPIL�:
�

I
L.S.D 10-//-73-/2 W5

/(8, 2/76'

--+--1800 --t---,-----+--

\

. 1 /4001--
! I

"

--+--.1700 ----r--------+-

----1300--
---+-ltJOQ "t-----+--'-
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WELL LOCATION - - - - - - - - - - - - - - - - - - - - o

PLATE 4

JANUARY 1957

CONTOUR INTERVAL

DATUM : SEA
100 FEET

LEVEL

LEGEND STRUCTURE CONTOURS
OF PADDY

EASTERN· CADOTTE

ON TOP
MEMBER AND

EXTENSION
ELEVATION- - --- - -- ---- ---- - -- -- -- - - ..,.456

STRUCTURE CONTOUR - --- -------- -_+500-

SCALE: /": 20 MILES
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