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NOTES ON THE DEVUNIAN SYSTEM OF THE
NORTH~CENTRAL PLAINS CF ALBERTA

.
‘e .. ., K e

o ... . INIRODUCTION - .

The accompanying sections and maps of the Devonian strata
were. compiled from the results of:detailed studies of the cores and
cuttings from e xploratory wells drilled in the morth-central plains
of Alberta. Most of the logs of these wells were compiled in 1951
and 1952 but some. Were prepared in previous yearsl. . -
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1Detailed logs of the Palaeozoic sections of wells in this area
are awailable for study.in the office-of the Geological Survey at .~
Calgary; mimeographdd copies of* most of, these can be.supplied upon
request.
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Cross—sectlons compiled from these well logs (Flgures 2,
3, and 4) have been constructed to represent the facies changes in
the area from township 60 north to township 88, and from the Alberta-
Saskatchewan boundary to rge. 15uI 5th mer., and relationships with
the lLesser Slave Lake and Edmonton arcas are shown by contour and
isopach maps (Figure 1). Correldtion with the Edmonton area is
also shown by the inclusicn in Figure 3 of Imperial Clyde No. 1
well in ¥p. 59, rge. 24, W, 4th mer., that: is, within the area
%oggréd by the report of'the Geolog1031 Staff Imper1a1 Qi1 Limited
2 . WA FE PR (R

v . v . .
NN sl o] - RPN

Vo

2Nﬂmbers in parenthesea are those of References on thls page.
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Fossil}1dent1f1catlons:of assxstance in the‘@reparatlon
of this report.were made by Deé:. Jo Mclaren of the Stratigriphic
Palasontology Division of ithe: Geologikal Survey of Tanada., The
writer is grateful to Canadian Stratigraphic Services . for meking. -
their material available and for their co-operation and readiness
to discuss many problems; to Fortune (il Corporation, Imperial 0il
Limited, Pacific Petroleums Iimited, and:Seaboard Oil Compaty of
Delaware for permission o éxamine.their: cores and for the
courtesies shown during this work; and to the Alberta Petroleum
" and .Naturdl Gas Conservation. Board for suppljlng samples and
faoilities for examlnlng cores. . v
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GLNERA’L STATEMENT )

The area covered 1n thls report 11es to the north of the
Edmonton area in which the formations in the upper part of the
Devonian System have been described by the Geological utaff, i ,
Imperial Oil Limited (2). The figures and text attempt to portray
the facies changgs that oceur northward from the Edmonton area-with
which carrelations have been attempted. As this work is of a
preliminary nature and covers only a small part of the region
underlain by Dévonian sedimehtary rocks in Albertd, as feWw new
stratigraphic subdivisions as possible have been introduced.

. -

The north~central plains of Alberta are underlain by
sedimentary formations ranging in age from Cambrian to Upper Creta-
ceous, This report, however, is concerned chiefly with those of
Devonian age, although some thati may'be in part older and in part
younger are 1ncluded.

: The DeVOnlan sequence of the north-central Plains is
part~of the large Devonian basin of deposition that. covers much of
the Interior. Flaing of Carada and the United States. In the region
under. disgussion it lies between the Canadian Shield to the norxrth-
east and the Peace River arch to the west (7); the isopach map,
Figure 1B, shows the distribution and thickness of these strata. -
The lowest beds studied are here defined as those of the Elk
Point group, the lower part of which may be of pre-Devonian age.
The beds of this group rest on Cambrian strata from about the
latitude of the Imperial Grosmont well southward; to the north-
east, they overlap the.Precambrian rocks of the Canadian Shield;
and to the west, aver. the Peace River axch, llmestones ‘probably
of Mlddle Devenian age rest on basal Palaeozolc sandstones whose
exact age is unknown. The limestones and some of the sandstones
are probably eqplvalent Jboa part :of the Elk Point. group.

" .The beds of the Elk P01nt group fo:m a predomlnantly
evaporltic sequence, They consist of: (a) a lower, red bed and
salt series; (b) a dense dolomite series; (c) a pronounced reef
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facies of Middle Devonian age, probably overlying the dolomite
series uneonformably; and (ad). an evaporitic sequence including
gsalt and anhydrite, West of the Lesser Slave lake area,. OVBr

the Peace River arch, the Imperial Grouard well (Figure 4:) did
not encounter the typical Elk Point section,”"In this reégion—
beds presumably equivalent to the Beaverhill formation. rest on

a fossiliferous limestone, which; in turn, overlies the basal
Palaeozoic sandstone beds. | - ‘

. The Upper Devonian Beaverhill i‘ormation, which succeeds
the Elk Point, refleets marine mvas:.on overlapping the Elk Point
and, to the wes’c progressmg over the elevated Precambrian ‘surface
of the Peace River arch, During the deposition of: ‘tHe Beaverhill,
stromatoporoid—coral-—algal grovrth commenced, wherever. conditions
were favourable, commonly forming widespread oios’croma“,l,” /}dg;l)osip\sr )
and, rarely, developing into réefs. Alternating shale
limes’oone units represent- cyclical -changes in-the depositional-- -
environment. A definite tendency towards the development of . reefs
within the succeeding Woodbend fo;mation indicates chaxfées“‘in the
configuration of" this part of the badin &t the' beginning of Wood=*
bend deposition. = Over much of the norbh-central Albérta plains;”
the Cooking lake member at the base of ‘thé Woodbend forms a thin -
or tabular shelf deposit composed largely of dense, and pelletoid,
shallow-water limestones, with sporadic reefs. Larger reef
complexes developed under favourable conditions, particularly
towards the edge of the shelf, some continuing to dewelop-into the
major reef complexes of the Woodbend. A green shale, off-reef’
facies was deposited to the west of the Cooking Leke reef area,
the approximate trend of its boundary with the reef facies being
shown in Figure 1B, Unstable ¢conditions and alternating deposition
of limestones, muds, and silts, accompanied by shallowing of the
water to the base level of deposition, seems to have been common
throughout the period during which Woodbend sediments were
aceumulating. These limestones, muds, and silts are referred to
the Ireton member of the Woodbend. The contact between the
Woodbend formation and the overlying Winterburn formation in places
shows evidence of a break in sedimentation. The Winterburn
formation is characterized by interbedding and interfingering of
8ilt, fine sand, dense limestone, and organic carbonates, suggesting
. shallow water deposition. Reef growth as developed in places within

the Nisku member was terminated locally by sands of the Calmar and
Graminia members. Gradual decrease in the volume of sand and silt
permitted fine-grained limestones to accumulate; these are referred
to the Wabamun formation.

Over most of the north-central plains of Alberta as =
illustrated in Figure 1A, the upper part of the Wabamum and over-
lying beds were removed by erosion in pre-Cretaceous time. In
the Lesser Slave Lake area, in the western part of the north-
central Plains, a black shale knowsm a&s the Exshaw formation,
and gemerslly believed to be correlative with the FExshaw '

. Shale of the Rocky Mountains, overlies the Wabamun formation,
This black shale is overlain in turn by strata of known
Mississippian age, but whether it is of Devonian or Mississippian
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age or whether{;t is: everywhere correlative w1%h the Exshaw beds
of the type anea is still uncertaln;. Nb new information

Singe thls report was wrltten, Ce H. Crlckmay (Dlscrzmanatlon
of Late Upper Devenian, dJour. of Pal., July 1952, ppe 585~610) has
presented his opinion that the Exshaw black shales of the Alberta
plalna are M1551831pp1an in age, and that-ln places llmestones of
the sections 1llustrated in thls report the limestones reierred
to the Mississippian by Crickmay may be represented in the. Imperial
Dapp . No.” 1 well between depths of 3,091 and 3,150 feet; in-the
Imperial Grouard well between 4, 290 -and 4,330 feet; and 1n the
Socony Utlkuma well between 2 783 and 2 850 feet.

regarding the ExshaW'hasﬂbeen obt@ined from the north—central: C
Plains; therefore, the present study has:been restricted to the
beds below the wabamun-Exshaw. contact, which marks .a sharp change
in dep051t1onal env1ronment. w ol : '

9]
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o SOME LIMESTONE TYPES IN THE UPPER DEVONIAN SERIES . |
g : OF THE NURTH-CENTRAL PLAINS ~ .fg 5

2] ; ‘ N

; The limestones of the Upper Devonian Serles in Albezta
have$cerﬁa1n distinctive characteristics that may prove useful in
:stratlgraphlc correlations and in the interpretation of" facies
changes.‘ They occur in units of varying thickness interbedded
'with'greqnlsh grey, finely silty, calcareous shales. The basal
-member of these limestone units is usually a thin, fine-grained
llmebtonq, .containing abundant crinoid fragments and interbedded .
w1thith1n, brown, shaly laminae that: are generally irregular and
wavy' as ﬁhough accumulated on a shallow bottom subJect to wave or
current actioh. Above :this member lies the main body of the
limeﬁtone unlt, cofimonly composed of a wealth iof “organisms, such
‘as stromatopor01ds, corals, algae, and symbiotic forms, whichy
under favourable conditions, may develop into local, thick
haccumulatlons or reefsi The matrix is composed of coarse-grained’
lorganic debris and finé lime muds. Except for the! !stromatoporoid-
‘coral-algal zones, limestones composed of accumulated benthonic -
organisms are rare, In the normal sequence, where!dep081tlon was”
continuous, each stromatoporoid-coral-algal zone is succeededi by’
‘beds. that show a gradusl change to limy muds, which commonly =
.contain gbundant organic debris, and in places to algal and N
pelletoidl llmestones of various types. These typés warrant a

. . o P
i

iy T ¢ ; ¥

1Tha term "pellet01d" is uged to describg any limestones
compbsed of small to large discrete grains or pellets of very
flne—grained limestones eithe# in a fine-grained matrix or ‘
cemented’by crystalllné calcites In most cases theé origin of the
ipellets oannot be readily proved. Pellets ranglng ifrom 0,05 to
15 or R mm. in dlameter are common.

R I 2 L i
:

[ { '»-v - ) 1

brief descrlptlon and some speculation as te the conditions under
which! they'may have formed. Some of the very fine lime"muds are
‘cnyptocrystalline and characterless; more commonly, however, they
contain very small, usually'broken, fragments of fossils such: as
very thin brachlopod fragments, small, thin-shelled gastropodé

. ostracoda crinoid. fragments, etc., and-in some places display .

indistlncm structures suggestive of organic origin, possibly algal.
Much:of the limestone of this type may have been precipitated from
802 wateﬁ‘by the action of algae or bacteria, ! In many places where
lp.ccumulatu.on of broken fragments of crinoids, brachicpods, and
other fobsils in lime mnds or in argillaceous muds ‘are extremely
abundant, the rocks may be effgctlvely'descrlbed as 'fossiliferous-
fragmentpl' Although much of the limestone may have been wholly
jor. in part precipitated by chem¥cal action from sea water, as'
alreadyvmentloned much limestone of this: type seems to have been
transported over the sea floor or dep031ted from suspension, and
pan W1th‘some justification be classifiéd as chlcilutite or, if
coarse grained, as calcarenite., Coarser pellet01d Jdimestones of
Yaricus types are closely associated with the fine-grained
1imestones the individual pellets being composed of limestong of
this same’ type Many of the pelletoid limestones of the :
Devonlan of Alberta may be concretionary aggregatea formed by!
preclpltafion of calcium carbonate in agitated wateér or about:a
nncleus such as air buﬂbles or the fine silt that occurs in small

i . : .
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amounts in limestone of this type; others, very abundant in the
treef! areas, and overlying them, show eeliglar structure and
appear to have been precipitated by the action of algae; algal
crusts are common in such limestone; some are .probably faecal
pellets; some, especially the more irregular, angular grains, may
be truly clastic, mechanically transported lime-sand grains; some
indistinetly separated grains suggest only,slight movement by wave
or gurrent action. True-.colites are .comparatively rare, althoygh:
some .zones have -been identified,;.and scattered oolites are commoa;
in beds composed predomlnantly -of ;other types of pellets. In moey
cases the pellets have formed as:discrete grains cemented later
by clear crystalline calcite. Most ¢f the limestones in, the region
under discussion show little porosity except where dolomitized.
Al1, however, of whateveyr origin, whether chemically precipitated,
or precipitated by thedirect action of algae,- or whether formed
by current or wave agtion, point to a similar shallow-water origin
under,conditions.of light, air, and movement of water by wave or
current action, which permit optimum growth of . organisms, . As such
conditions are alse most favourable for the desirugtion.of organic
debris, they would explain the paucity of orgapic.remgins and the
fact that only thin, small pieces of clear calcite .remain of the
shells of such animals as brachiopods and gastropoas. Fae .

.ot

ELK POINT GROUP - e . )
ot '

- The "Elk Point!. sequence was, defmned by J. Re. licGehee (5)
as & formation; but as it consists of several lithological:umits
and may even include rocks of more,than.one peried,: it is.bere
given group;status. However, the writer:has not made. Sufflclenhly
extensive;gtudies: to define new subdivisions:fer the Eik Point -
strata. . . . Lot 13 LT L :
: N The accompanylng cross-sectlon, F;gure 2 shows the
~stratlgraph;.cesu,ecess:.on, litholegical changes, and probable
correlatiye hoxizons in the Elk Point group.from the Imperial
Dapp: Nes:l well . northeast roughly across;the;strike. of the:
Devonian in. this area to the Beayx.Bilimoze: -Noigy 4-wells Debailed
studies were made of the samples:and.corgs of. the -wells shomnggg;
the figure .and the logrof ;fhe Elk: Point in the Imperial Grosment
No. 1 well is given in.the:Appendix,.to.this:repords . The datum
line for this cross-section is.taken as the base of a per51stent
biostromal unit charagherized byabundant stromatoperoids.

AT O

*

Lowest Red-bed and Salt Unit .-

The oldest or lowest, rocks of the.Elk. Point basin in
this area are,fenetreted‘by the  IMMperial Grosmont No. 1 and Bear
Parkford No. 1™ wells, OSouthwest from the Imperial Grosmont well.

1Not shown on Figuré 2.

progressive transgression of - the Elk Point strata o&er the ‘under-.
lying Cambrian is shown in the Tmperial: Glyde and Imperialr Dapp

» . i3 - |
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wellss A similar-transgression cccurs te.the northeast where, in
the Bear Biltmore well, some 700 feet of beds of the lower pat of the
Elk Point encountered -in- the .Imperial Grosmont and Bear. Parkford
wells..are Mmissing, and whab. appear to.be higher beds of the Elk -
Point. rest on- Precambrlan ‘rocks. - i
. T

In the Imper1a1 Grosmont, Imperlal Clyde, and Imperzal
Dapp wells.the Elk Point group rests on strata of Cambrian age.
The basal beds 6f the Elk Point in.both the Clyde and Dapp wells
seem to consist of reworked Cambrian strata, and it-is difficult
to determine the exact position of the contact between Elk Pblnt.
‘and the known Cambrlan strata. . Lodeen

The lowest beds of the alk P01nt con51st of . brlck-red
sandy shales and shaly sandstones-some-of which contain scattered
grains of glauconite. They are overlain, in. the:Grosment welly
by a salt member, the "third salt" ¢fithe E1k Point area,‘ To the
southwest, ‘deposition of Elk Point:strata -hasiloverlapped.the . .-
Cambrian and the lowest béds .of thevElk .Point occurring in the. .-
Grosmont well are missing in the ‘Clyde well, and the "third salt"
is represented by a.shoreward facies of interbedded shales and, ..
dense, shaly,-finely silty dolomites. ~“Above the "third salt". in:' :
the Grosmont well and extending southwest through the area
represented by the Clyde well are deposits of a second evaporitic
cycle, which occurred contemporaneously with the extension of the
basin to the area represented by the Dapp well as shown in Figure
2« The samples from the rotary drill-cuttings of beds representing
this cycle are.too:poer to define the .exact sequenceg..of the cycles
In general, red and green shales, anhydrite, and Somé siltstones
and sandstones appear to .be represented in the lowest 100 feet,
with some limestones and dolomites occurring with anhydrite-and
shale in the succeeding 30 feet, followed by red and green shales:
to the "second salt! member. In the vicinity of the Dapp well,
the equivalent shoreward facies of brick-red sandstone, siltstones,
and shales becomes more shaly upwards and shows the extension of a
thin stringer of ‘the salt member into this area. Following .
deposition of the salt, the-c¢losing phases of the evaporitic cycle
continued, with anhydrites and dense dolomites and shales -
succeeded by interbedded dolomites and red shales. A dolomite
and anhydrite overlying the basal beds of the Bear Biltmore well -
may be correlatrve with some part of thls upper sequence. .

£
e

- The above-described "redhbed" or evaporitic—type strata:.
seem to form a single lithological unit separated sharply from
the overlying beds. Gradual transgression appears to have
occurred during their deposition southwestward over the Cambrian
beds towards the Imperial Dapp well and northeastward over Cambrian
and Precambrian rocks towards the Bear Biltmore well and beyond the
limits of Figure 2 to the Bear Rddeo Nb. 1 well in the McMurray«~-
areae - . B o 3

- - - P P - a——— . - .n —— s o o

Dense Dolomite Unit

Wl

Resting on the red-bed sequence, in the Imperidl Grosmont,
Imperial Ciyde, -and -Ipperial Dapp wells, is.a series of cryptor..
crystalline dolomites ranging through shagdes. of cream; pale grey,-
green, pink, and light red. The lower beds are very sandy,
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containing abundant, small to large, rounded, frosted quartz
grains, which in places become sufficiently abundant tovform .
dolomitic sandstones, Sand grains. appear agéain in-the “upper.beds
ir*the Tmperial Clyde well, - In the Imperial:®app:wells.bheséntire
sequence is very sandy, and granule~ to pebblesize’jgrains..aecur »
in some beds,y This wvariation suggests that ‘the:source .of the:r
clastic material is. to the west. Ovellying this sbiries: b Teid
non-argillaceoiis. or . 'oledn! dolomites are. 30 to 60.feet: ofs: ass . ¢
pinkish gfey to red argilldesous dolomites,with interbedded. red .
and green shales, topped by a red shalej some® intesrcalated beds. .
of dolomitic sandstone, with granules of red dolomite in a light
grey matrix, ave similar in general: ‘appearance tv-the:dolomites
below, and:should probably be greuped*w1th Aheinas deds: transiticnal
owards &n- environment favourable -for “the’ dsposition ofived beds.-
Thig" unit miy repredent & marine -cycle of trafisgressiow:and .
‘regréddion as- expressed- in a shallow-water,  nebirishors envizrenment
followed by a peériod of ¥ed<bed deposition ithe Jefitire isequence -
showing a strong resemblance’ in lithclogy 16 ‘beds identified as
of Silurian age in Saskitchewdrrs ‘Between these awgillaceous red
dolomites and shdles and the overlying strombtaporoid zone in the
Dapp, Clyde,' Grosmont, and Maxgeorgsiwells areisome. 40 to 70 .feet
of soft, shaly dolomites, shales, and siltstonesjrsome nodular
dolomites carrying worn fossil fragments; quartz sandstonesg:and.
sandstones composed of dolomite grains, This sequence suggests a
change in depositional conditions and, perhaps, periods of
non-deposition., U U

+ "~ . The :lower part of tiue Elk Point group. encountered in the
Bear Biltmore well requires speé¢ific comment. Tn it the beds
<underlying the dolomite zone, used-as a reference for Figure 2,
ard resting on the Precambrian basement consist dof a basal, arkosic,
- shaly sandstone overlain by a thin dolomite and. anhydrite. .On ..
these-rest a series of massive, red.and: greernanhydritic mudstonss,
with interbedded anklydrite.and dolomitic.siltstone and dolomite
towards the top. Just how these beds correlate with the section
in the TImperial Grosmont well cannot be-détermineds; possibly: they
represéntothe entire period of deposition already noted in the.
Grosmont “well; or. they may represent.the shoreward facies of the
cryptécrystalline sandy dolomlues descxibed from the other wells
of the cross—sectlon, » . .

R,

AR

Marlne, F053111ferous leestone and Dolomlte Unit

Overlylng the anhydﬁltlc beds in the Bear Biltmore well
is a finely crystalline-t¢ istigary deldmite ciontdaining scattered
crinoids and thin, brown, ‘argillaceous ldminse., A siliceous to
cherfy zoney. with.a somewhat weathered appearance and containing
minute plant(?) spores similar to those found inwhat is believed

.. t0.be the.Elm Point iformation.inwvarious wells in.southern- © .. :».

Saskatchewan, . geparates this finely.crystalline.dolomite from :
the coarser, stromatoporoid-coral-algal zone overlying it. This
finely crystalline dolomite may be the equivalent of some part

of the stromatoporoid-coral-algal zone in the wells to the west,
but more probably it is represented there by a few feet of finely
crystalline dolomite under the stromatoporoid-coral-algal zone in
the Bear Maxgeorge and.Imperial Dapp wells; that is, this zone
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may pinch-out to-the westiand in part represent the apparent .
interval of non~deposition; already mentioned, below the
stromatopor01d-coral—algal zone. ~0r, alternately, the fine~grajined
.dolomite may be represented in the wells: to the west by the pale,
cryptocrystalline, -sandy dolomites. deposited prior to the apparent
period-of non-deposition, . Regardless of its correlation with the:
other wells, this dolomite with the crinoids and small plant spores
seems to mark the beginning:of a period during which conditions .
were favourable for the growth of .abundant marine:rlife and that -
culmlnated 1n the succeeding stromatopor01d—coralsalgal ZONE o
+ s

The stromatoporold-coral-algal<zone con51sts of abundant
organic remains in a coarse-grained metrix composed largely of
organic debris and irregular pellets or gralns of .fine 11mestone.
It has a loose, porous;textuxre that was conducive to dolomitization,
although-not to such an-extent that the original fos5111ferous and
pelletoid structures were completely destroyed, and in-some wells,
such as in.the Dapp and Clyde wells, a.lange .part of the zone hag
remained limestone. .The unit varies in thickness from_sqmg_éo feet
in the Imperial Dapp well to about-100 feet in the Bear Biltmore,
well, apparently showing a longer period of strpmatopor01d-coral-
algal development shoreward towards the positive: area. of'the L
Ganadlan Shleld. . . . co . E

Evaporite — "First Salt" Unit S

. - While the thick stromatoporoid-coral-algal zone was
accumulating to the northeast:in the region of the Bear Biltmore
well and wells near McMurray, dense evaporitic-type carbonate beds,
muds, and anhydrite were being.deposited towards the centre of the
basin. No cessation of deposition seems to have ocecurred between

. .the stromatoporoid-coral-algal :zone and these beds in the central

part.of the basin, but rather & jgradual transition upwards from
open-sea conditions favourable to organic growth to those of a
basin with restricted ecirculation.: The proximity of another -
shoreline on the southwest side of the basin is suggested by silty
and sandy:beds in the Dapp well. The basin appears to have become
isolated from the open sed, resulting in the deposition of thick
deposits of salt, with minor variations to anhydrite, dense dolomite,
and mud. Whether the isolation of this basin was caused by a
general withdrawal of the sea or by the effect of local restrictive
barriers could not be determined from the limited area under study.
In the area of the cross-section (Figure 2) the "first salt" member
ranges .in thickness from 100 feet in the Clyde well to more than
600 feet in the Biltmore well. Anhydrites, shales, and shaly
dolomites to the southwest, in the Imperial Dapp well, appear to-
represent a nearer shore facies equivalent to the salt. A similar
sequence of interbedded shales and dense dolomites in the Clyde-
well may represent the latter part.of the period of salt deposition.
The section from the.top of the stromatcoporoid-coral dolomite to

the red beds overlylng the salt thins northeastward from 750 feet
in the Biltmore well tg.about R20 feet 1n the Bear.Rodeo Noe 1

wellt in the town of McMnrray. .

L)

lDr. R. deWit, personal communication. -
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The thickening of .the salt unmit in the area of the Bear
Biltmore well raises problems in the interpretation of the history
of 'the basin of-deposition in this general area.. During deposition
of the bldest or lowest part of the Elk Point.group, the thickest

--deposits were formed in the. Grosmont-Parkford area whereas the area

represented by the Bear Blltmore and Bear Vamp1rel wells was part:

el y
AE I G~

1rhe Bear Vampire well is not included in the cross-section
(Figure R) but i& about R5 miles east of the Bear Biltmore well.,
The: cores’ ofc £his well were studied by Dr. deliit who made. the .date:
for #hls-well,'as-mell as the data on the Bear Rodeo No. 1 and. Bear
Westmont No- waells, avallable to the wrlter. ' e

& LD ""‘-.‘-
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of the bordering posipive area of the Canadian-Shielde”-Foildwingu
the invasion and retreat of the sea in which the stromatoporoid-
coral-algal zone grew, the area of the maximum downward movement

~of the basin appears-to have -migrated to the northeast, that is, .

4

to the area in which the salt unit penetrated by the'Bilitmone: and.
Vampire Noe 1 wells has thickened to more than 600 feedy:: ‘Bastward,
near the town of McMurray, there is more anhydrite with' the:salt,
and- the unit has thinned to about R00 feet, : This represents B
thinning of the salt-unit at the rate of about 20 feet -%o:the mile.
Possibly the thick salt unit of the Biltmore-Vampire areaAmay'be‘
entirely the result of the migration of the area of madimum -
subsidence of the basin to the area of the Biltmore and Vamplre

No. 1 wells, or, the thickening may, in part, be due to flowage

of salt into this area as a result of movements:in late Devdnian
or in post-Devonian time. Doming of the overlying.strata imight

be expected in this-case,.but too few:wells have been drilled to
furnish positive evidence. The closure of the contours on the
eroded Devonian surface in this area, as shown in Figure 1A,
suggest at least some doming. Possibly both subsidence contemporaneous
with deposition and later flowage of the salt have contributed to
the present dlstrlbutlon and thickness . of the salt unlt.

. In all wells studied that penetrate the Elk Poznt the
salt or equivalent beds are covered -by a:succession, about 50 feet
thick, of dense limestone, dolomite, and ankydrite topped by a red
and green mottled shale, which seems to form:a good horizon marker
in this area and beyond it. This ‘sectioni¥§ in turn, overlain by
another sequence, about 40 to 60 feet thick, iof dolomites; silt-
stones, shales, and anhydrites, near the bdse of which is a zone
with abundant Charaphyta, including what hawe been tentatively
identified as Trochiliscus and Sarcella, Thisounit is similar to
the Elk Peint in lithology and, although-abéve the .red. beds
indicated by licGehee (5, Figure 2) as the "datum® for-the Elk
Point, -is included with that group. It is differentiated sharply
in this area from the fossiliferous limestoriesithat:overlie it
and that form the base of the Beaverhill formation as described
in the type section; thus this unit seems to lie between the
defined limits of the Beaverhill formation and beds of the Elk
Point group. Studies over a wider area may show whether these
beds are more closély related to the Beaverhill or to the @lk
Point. ~ A description of these beds in the Bear Biltmore well is
given in the Appendlx. - “ -

Iy
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BEAVERHILL FORMATION

The .following comments on the Beaverhlll formatlon should
be stud;ed in connectlon w1th Flgures 3.and 4. The reader is .
referred ‘to the' log of the. Bear Blltmore Noe 1 well, in the Appendix
to this report between depths of approxlmately 980 and 1,688 feet,
for a detailed description of this formation representatlve of 1ts
characterin the north-central plains of Alberta. N

The Beaverhill formatlon in the north-central Plains, as
in ‘the, type section (2, Ppe- 1,825—1,825) from the Anglo-canadlan N
Beaverhlll Lake No. 2 well in l.sell, sec. 11, tp. 50, rgee. 17, .
Ve4th mer,, consist of a.cyclical repetition of calcareous Bhales
and limestones. The cyclic nature of the deposition, readily seen
im the major unmits shown in-Figure 3, is repeated in minor cycles—
of thln-bedded shales. .and llmestone.u

NS In general, arglllaceous or shaly'beds are more abundant
in the Beaverhlll 1n.the northeasterly parts of the north-central
Plgins, whereas more lime, and Jess shale occur towards. the centre
as represented by the. Imperial Grosmontg Imperial Clyde, Imperlal
Dapg, and Barnsdall Honolulu Seaboard Pelican Lake No. 1 wells.

To the west,, more arglllaceous limestones and shales occur, as 1n
the Barpsdall est abiskaw, Socony Utikuma, and other wells in ™,
the Lesser Slave Lake area, where the Beaverhill formation approaches
the shorel;ne formed by ‘the elevated surface of the Precambrian.
known as the Peace River arch. In the Lesser Slave Ilake area,

beds . apparently equlvalent to part of the Beaverhill consist of
dense dimestones . and shales, and form a continuqus sequence with
51mllar.beds equlvalent to the succeedlng Woodbend formation.’ As

a resﬁlt the two formetlons cannot be dlfferenrlated with certalnty.

S -‘) mr-..u";. g "\.‘ ‘____‘____L:'L’tﬁology
The basal.lltholpglcal ugit of the Beaverhill formatlon
is a thin, hlghly'f083111ferous, light brown limestone, which
varies in thickness from 8 feet, in the Bear Biltmore HNo. 1 well,
and 8 feet in.the type sectlon, to. approx1mately 25 feet in. the,
Imperial Dapp Mo. 1 well. The basal Beaverhill limestone unit .
overlying the Elk Point in the Socony Utikuma well and.ove‘lylng
the basal Pala30201o sandstones in the Imperial Grouard we{r may
be this same unlt, thickening to the north and west.. Thlsrunlt '
is sharply separated both from the underlying Elk Polntnbeds and
the overlying chocclate—brown shales and shaly limestong.. ,
latter unit varles only sllghtly in comp081tlon from calcareous i
shales to dense, smooth-textured; muddy 1Imestones 'and its top

is characterized by a dec181vely high resistivity curve on the ;-
elaciric. log. .The unit is about 15 to 20 feet thick in most wells
in ‘area, but, in the Bear Biltmore No. 1 well it is a brownlsh
black shale only'l foot, th;ck.

Above the- chocolate—brown shale. and shaly'llmestone the
Beaverhill strata in ﬁhls area consist of an alternstlng ‘sequence
of greenish grey shales.’and carbonates showing a gradvalincrease
upwards of the carbonate content as compared w1th the clastic
mud-5i1t content. The major subdivisions of the Beaverhill ~
consist, in brief, of a greenish grey shale, a limestone, a thin
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shale unit, and a thick llmestone followed by a shale, which: forms
the top:of the formation. The succeeding Cooking Lake limestone:
member of the Wobdbend formation completes” the cycle. The shales
of "the Beaverhill are very‘ezﬂnlazﬁtO'most'of the 'shales throughout
the overlying Devonian strata;. They vary laterally and vertically
within falrly narnrow limits: . at -one end are. the gresnish grey,
calcareous shales, with a -Migh pertentage of clay-size quartz and
grains of a white mica, which in places gives them l¢ characteris-
tics of argillaceous siltstones rather than shales; at the other
end are highly calcareous, light grey, blocky shales and dense,
argillaceous limestones. Idkerbeds of more -calcareous and less
calcareous 1ayers are_common.

Vi In the Beaverhill formatlon, the lowest greenish grey

shale unit is’ 100 ‘to 200 feet: -thick, and néar the top contains
what appears to be a widespread zone charaotermzed by forms of
Charaphyta tentatively identified as Trochiliscus and Sarcella,

It is succeeded by a Widespread limestone unit -abdut 70 to 100

feet thick. This is ‘gemerally.a buff, very fine-graired llmestone,
sbundantly fossiliferous, with pellet01d structures 4and rare -
stromatoporoid<coral~algal growths. It seems to have been a = . .
calcareous mudstone in which numerous organic remains weTe preserved.
The limestone is transitional' upwards to a thin unit of interbedded
shale and dense, shaly limestone, which completes a liméstones.

shale cycle. This cycle s followed in turn by another, largerj::
limestone-shale cycle, which is repreSented by the upper member of
the Beaverhlll formations SR

. -The upper- limestone unlt shows con51derable variation.in
character, and it is the first well-developed occurrence of-an
association of limestone typés common in the Upper Devonian Series
of this basin. Considered as a whole in the area represented by -
the cross-section (Figure 3), this unit appears to be biostromal,
but the distribution of stromatoporoid-coral-<algal growth suggests
that reefs may have accumulated in -places. The thin bands of ’
stromatoporoid-coral-algal growth in this unit, in the Bear
Biltmore well, are represented by thicker bands in the Bear
Beaumont to Imperial Grosmont wells. In the Imperial Clyde well,
which represents the area in which reef development reached a
maximum ‘during succeeding Woodbend time, practically the whole
upper YimesStone unit of the Beéaverhill appears to be stromatoporoid—
coral-algal growth, biohermal in nature, suggesting that conditions
favourable for reef-building organisms began in Beaverhill time. -
Wiest from the Clyde well reef-area, as shown by ‘the- Imperma1~Dapp'
well, no stromatoporoid or coral material was found in thig" “wpper
limestone of the Beaverhill, -although coarsely clastic fossil '
debris limestone and flne-gralned calcarenites and calcilutitesy
such as are associated with reésfs; replace the it
stromatoporoid-coral zona and’euggest the presence of ainear—reef‘
faciess Similarly, in the Barnsdall West Vebiskaw No. T well
(See Figure 4) -dense limestones and muddy A1imestones replace '
others of the stromatoporeid-eoralaé&gal-type R

BN i BN LN : LI
Follcwing the maxi i istironateporoid-coral gT~Wth v
arglllaceous material and Fite &ilt began sporadically to enter
this "area of depositior, and, as & reéult the -upper part of the -
Beaverhlll 11mestone is- 1nterbedded wathrwlnely'81lty~sha1es.

N -~
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The volume of fine silt and argillaceous material gradually
increased to form the dense limestone-shale unit at the top of thé
BeaverhilYs: Following ‘the deposition of this unit there ensued a °
graduéI returnt to conditions favourable to' limestorie deposition,
'marking<the beglnnlng of a new'cycles - The' liméstone of this new
¢ycle has been separated from the: Beaverhill ‘and placed in the
Vioodbend formation by Imperial Uil Limited {2, pp. 1,825-1,825),
and as this formation’ boundary'ls commonly aCCepted 1t is followed
in thiS'report. S R .

v b oo or B 1

Dellmltatlon and: Thlckness

The lower contact of the Beaverhlll formation is placed
at a llthologlcal break at the base of a coarse—gralned f0381l-
stone -or-on buff anhydr1te and anhydritic dolomite and shale of
Elk'Point type. This e¢ntact appears to be at about the horizon
of the highest siltstone (at 5,047 feet) in the type section
:describeéd from the AnglOPCanadlan Beaverhill Lake No. R well,
which has been defined (2, p. 1,824) as the base of the Beaverhill
formation, The change to this distinctive limestone marks a - *
falrly constant horizon in the area under dlscusslon, although -
"the siltstone recognized just below the limestorie in the type
Anglo-Canadian Beaverhill Lake No. 2 well section is not always
present. Thus, in the Bear Biltmore No. 1 well, the highest
siltstone is about 40 feet below the fossilifertus limestone.
Considering the shallow-water, lensing nature of the Elk Point
sediments it is extremely doubtful that the same siltstone would
extend ‘from the Beaverhill Iake No. 2 to the Biltmore No. 1 well.
As discussed under -the Elk Point formationy these beds below the
Beaverhill and above the red beds of the Elk Point form a urit in
this are'that is placed tehtatlvely in the Elk Point group.

g JE I

The top of the Beaverhill formation in this area is
marked, as in the Edmonton area, by a gradual transition to the -
Cooking Lake limestone member of the ¥Woodbend-formation, and is
placed at the highest calcareous shale and shaly limestone over-’
lain by the Cooking Lake limestone. The contact is readily
determified from the small deflexion of the self potential and the .
low feslstiV1ty of the electric-log curves. To the west, as shown
" intthe Imperial Dapp No. 1 and in several of the wells of Flgure
‘4, the contact is placed at the top of a section of dense, -
arglllaceous limestones and shales overlying the upper llmestone
unit of the 'Beaverhill formatiom and in turn overlain by a section
of fiSSlle greenlsh grey shales that form the off-reef equivalent
of the Cooking 'lake member of ‘the Woodbend formation. This g
horizon appears to correspond with the top of the Beaverhill
formation as defined in:the type section; although some of the
greenish grey shale section here included with the Woodbend -
formation may be more closely related to the Beaverhill; or,
conversely, some of the:shaly limestones included with the
Beaverhill may be basal Woodbend., The horizon chesen as the
contact may not be constant, but there is considerable evidence
to support it as the best choice; in the Imperial ‘Dapp and
Barnsdall West Wabiskaw wells, in which the whole of the Beaver-.-
hil} is represented, the .thickness of .the formation, between 690
and 710 feet, is comparable to the 722 feet of Beaverhill in the
Anglo~-Canadian Beaverhill Lake No. % well; also, the upper part
of this formation in the wells shows the same interbedding of
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dense limestones and shales as in that section,
: ":C';- r ,‘ ‘.,‘._ :.. :c{‘: ) § . :" . .
S

‘& ee 0. TWOUDBEND FORMATION ¢

.
S

e, —i

- o Overlylng the Beaverhill and beneath the winterburn
formatlon is a euccesslon of beds complicated by the: occurrence -
of a:wide:variety of rapldly changing facies associated with &
maximum: development. of - reef—bulldlng organisms resulting in the -
formation: of -numerous reef complexes. This sequence has been
deseribed. for, the Edmonton area (2, pp. 1,816 et seq.) as the
Woodbend -formation. In. analysing the stratlgrephy of this forma-
tion i regef and off-reef areas were separated, Uff-reef in the
Edmonton area, the: wbodbend has been divided in’ ascendlng order;
inte: the- Cooking Lake,, Duvernay; and Ireton members, the lasﬁ“ .
being fuxther subd1v1ded into a lower calcareois shale and an
upper apgillaceous. dolomlte unlt. In the reef areas, the tefm
Leduc member was applled to the reef complexes restlng dn ‘the
Cooking Lake member., The woodbend formation as 'a whole can be
traced laterally over considerable distances, but it contains
members of. widely varylng lltholegy'and compllcated age relation-
ships. Further study of the relatlonshlp between the reef and ’
off-reef dep051ts, now all. inciuded in the Woodbend' formatlon, may
result in _the medlflcatlon of. present contacts and “the lelSlon

of the Woodbend 1nto small tlme—rock unlts. S ‘jz .
Y, oI .. P

So far as p0351ble the unlts descrlbed it the type
Edmonton area. haye been 1dent1£1ed 1n the area north of %cwnshlp
60; as, these unlts vary'ln some’ detells from” thelr type sections
they'wgll be described brlefly in the’ follow1ng ‘paragraphs. ‘
Comparisoenyof, the fac1es developed in the’ hoodbend férmation and
the ovgrlying- w1nterburn formatlon in the north—centrel Flains
seems to show that a change in the type of sedlmentatlon occurred
following the close of woodbend depOS1tlon. In the ‘reef areas and
to the-east and northeast of them there is usually'ev1dence of a
mlnor»break in depos1t10n between the two formatlons.

R LR o= Mo

-

.- Copking Lake Hehbsr '

P

. The 1owest member of the Woodbend formatlon in the type
Edmonton area (1, pp. 1,819-1,820 1,825) is the Cooking Lake.
To. the north,- in.the area covered by Figures 3 and 4, the Cooking
Lake member. retains essentlally the same lithological characteristics -
as in the type area.‘ It seems to be a bedded limestone umit that
spread at least over & large part of eastern Alberta as a shelf or

. bank deposit. The western edge of the shelf appears to cross ‘the
north-central Flains about in the pos1tlon shovm in Figure IB,
although lack of well data north of township 71 mdkes the “location
of the line indefinite, To the west of this line, ‘the'Cooking Lake
11mestone is replaced by a green shale unit, whlch will be descrlbed
on 1ater pages., .

" In what may be’ descrlbed as its typical deVelopment,
the Cooking Lake consists of fine- to medium-grained, buff or
11ght yellowish brown limestones, usually ‘chalky "and finely §
porous; commonly.the grains are cemented by clear crystalllne L
calcite. Dense limestones with various amounts of very thin, -’
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fragile, fossil fragments, such as small gastropodé,lostracods,
pieces of crinoids, and characterless brachiopod shells are common;
many of the shells appear to have: been partly dissolved and many,
perhaps, to have been partly destroyed by scavengers. ihere the
fossil remains are prolific they form what may be. termed Ishell
hash! or. fossiliferous-fragmental 11mestone»" Small” stromatoporoid-
coral-algal zenes are represented in the Cooklng lake in nearly
every well examined; but whether they form, one or' several wide-
spread units cannot be determlned._ Pellet01d structures, sych™ as
those: described. in . connectlon with the Beaverhill, foimation are
abyundant, in the: upper part. of the Cooklng Lake and.are especially
common .in zones. overlylng stromatopor01dpcoral—algal growths. “';}
Small sporﬂﬁ are; comonly associated with the upper Cooklng '
beds. -& detailed description: Q£ a. typlcal sectlon is given 1n
the Appéndix to-this report, from ﬁhe -cones of he Bgar Biltmore
No. 1 well betwsen depths . of 850 qnd 987.£egt.,y§}mllar sections
are illustrated in Figure 3 1n -the Bear Blltmore, Bear Beaumont, .
and Barnsdall Lyle Lake wells. CU j" “,‘;“gd
- Cooklng Lake strata shcw considerable 1ate;a1 var;atlon
both in composition and in th%ckness. Sporadlc reef expans1ons B
occyr within the Cooking Lake membgr in places where subsidencé
and other conditionsy such as llght, temperature, and food supply,
were favourable for the continued upward. growth ‘of reef-building
organisms. In many places reef complexes continued to develop
while sediments of the Duvernay member were being deposited
elsewhere. A typical- Cooking: Lake-Duvernay reef sequence is
described from the. Barnsdall:Honglulu Seaboard Pelicap Lake No. 1
well between depths.of 2,375 and 2, 755 feet (See Appendix), and a
similar situation is 111ustratedﬂ4n,F1gure 3 by the Imperial
Grosmont Noe. 1 welle, In other pléges, such as at.the  Imperial
Clyde -well, the. develppment of 8 reef complex commencing in the
Cooking Lake, has. continued to the upper part of the liocodbend
formation, fermlng a reef complex of the Leduc type of the
Edmonton areg. . Slmllar reef cpmplexes commencing in the Cooking
Lake are known to occur in what may be called the area of maximum
reef growth in the north-central Plains. Examples, such as at
Morinville and kleadowbrook, may be cited, the latter possibly
commencing below the Cooking Iike member, that is, within the

Beaverhill formation.  In most of these occurrences the Cooking

Iake,l;mestone has. been altered.to é crystalllne, vuggy'dolomlte.
h

TR The “top of the Cooklng Iﬁke in this arca is placed at

4

--.the tépLot,the relatlvely'pure, buff, f055111ferous and algal-
pelletoid Jimestones that contain abundant, minute, brown spores,

The spores, and their association with the top of the Cooking Lake
mepbér, were first noted and descrlbed in a paper for limited dis-
tribution by J« M. Mitchall.of thg Canadian Stratigraphic Serv1ces
of Calgary.. In the normal. off-reef -areas, the Cooking Lake is’

_overlain by:the Duvernay member (2), as described by Imperial 0il

Limited (1) for the type section. Simllarly3 in the north-central
Plains area, where the Cooking lake strata present a shelf or
bagk facies, they seem to grade upward into the Duvernay. This
relationship is ‘illustrated in Figure .3 by the Stanolind Rochester
No., 1, Barnsdall Lyle. Lake No. 1, and. Bear Biltmore No. 1 wells,
in all.of which dark brown shales are 1nterbedded with buff,
fine-grained, spore~bearing’ 11mestones at the top of the Cooking
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Lake. In the Beai Beaumont well, a sharp contact is discernible
in the cores at 1,665 i‘eet where Cooking Lake limestone is over-
lain by dark brown shale. 1In the reef complex area, as shown by
the Imperial Grosmont and Imperial Clyde wells in Figure's, reef
growth, which commenced in the Cooking Leke, continued or had a -
rebirth through the per:.od during which the Duvernay’ Wwes be:mg
deposited in the area of the Stanolind Rochester well and in'¢he
Edmonton area. In places, as at the Imperial Grosmont well, the
continued grimth of reef comple*{es stopped at about the same time
that marked the close of depos:Lt:Lon of the dense limestones ahd’
dark brown shales of- ‘the Duvernay. In other places, where relative
subs:.dence and other conditions favoured the accumulation of* “tdck
reef complexes, as at the  Imperial Clyde well, reei‘s arg fourd
throughout the Woodbehd format:.on. In these areas it is not- always
possible to dlstlngua.sh with' cer'bainty the Cooking’ La.ke reef member
from the overly::.ng reef complex cammonly referred, to as the Leduc
member, However, in this coﬁhectlon, referénce may be made to'a
zone that is rich .in pyrite, ‘and ‘possibly other, usually tarnished,
iron su;l.ph:x.de minerals, and that contains Wrb,gs filled with selenite
in the Impemal Clyde, Barnsdall Pelican Take" No. 1, and Imperial
Grosmont.. wells, This zone occurs in a part of the reei‘ complex
that may rep.:r:esent the change of conditions’ coa.npq.dlng with the

- close of off-reef Duvemay depos:z.t:.on. The wrlte;r has not made. a
study of this zone over a su.f'i}:.clently wide area, to do, more than
point to :|.t$ Ppresence in the area under dlscuss:.on. The ‘top of

the Cooking Lake member may not be a. constant hora.zon even in the
shelf or bank area, because of its transitional nature , and in
such areas it may be the equivalent of beds considerably lower
than the top of the reef:- developed :Ln the Cooking. Lake in the

area of the Impemal ‘Grosmont wells T

Latt
s -
45 AR

Green. Shale Equ:.vafl.ent of the Cooking. Lake. Cneea d

Sacs 1{.
west of the area of. max:Lmum reef growth, as shown hy -

.. the. Imperial Dapp well, in. F:Lgure 3, and in the wells west of. -
Pellca.n Leke No. 1 well; in Figure 4, the Cooking Lake member, is
represented by a shalga fac:.es bhat consists of greenish grey to
brownish grey, finely silty, micaceous, slightly calcareous. shales,
with a fauna of small ostracods,. the conularid Tentaculites, a few
small brach:.opods , and other. umdentlfled forms,. The, detailed ;:
description of the shale §ecuon LIrom the geological log, ;of the ¢
Imperial Dapp No. 1 well, between depths of 4,930 and.5,R00 i‘eet,
is giwven in the, Appendix to, this repert. This; well is nqgt far
from the area inwhich reef_ complexes in.the Cooking Lake seem to
be continuous with reef complexes -that replace the Duvernay shale,
and the thickness of green shale and the Cooking Lake-Dyvernay -
reef complex is comparable. In a fgw wells drilled closer to the
reef-area,. dense limestones occur in the shale facies. 'These.: .
shales are probably equivalent %o :bhe: lowsr part of the Hay River
groupy described by A..E. Cameren (1) on HayRiver, Northwest
-TerritorieS, -and a sm&ll faunai.collected.frdm-the ‘cubttings of the
Barnsdall:west VWabiskaw well ‘was tentatively correlated by
De Js - McLaren with an ho‘rizcn 1n the Hay R:_v‘er shale,

kN oy .t

The relatlonshlp‘ of 'bhe shale facies to the Cook:n.ng
Lake member appears to be comparable to the relationship between
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the green shales of- the Ireton member and the reef facies of.the
Ledue thember in the type sections described from the Edmonton
area, - The base of the 'gshale facies is placed at the top of the.
dense limestone that underlies the shale and that is .cheracterized
by an increase in the. resistivity curve ofi-the electric.log, ‘as
shown in Figures.3 and 4 and as dlscussed with. reference to"the top
of the Beaverhill formation. - !
RTINS S A ¢ ’

The upper contact of the green shale: is not everywhere

at- the same horizon. . In the Imperial Dapp well, the upper part .

..0f the shale section probably represents bedsihigher than the .

Cooking Lake, and:some mottledbrown and greenish grey shale above
a depth of 5,040 fest in that well may be equivalent to: some part
of the Duvernay; northward, the. shale section is thicker, and
includes progressively higher beds; in the Barnsdall West Wabiskaw
well, for example, -the -ghale section replaces.net only.the focking
Lake but also the.Duvernay:and possibly the. lower part of the |

.. Jreton member..- It vapries: in thickness inywells inthe area. under

diseussion from approximately 300 feet in the Jmperial’ Dapp t0.480
feet in the Barnsdall West Wabiskaw.welly Tq -the west, in the
Lesser Slave Lake area, as illustrated by the Socony Utlkume and
Imperial Grouard we:Lls (See Figure 4), the whole Woodbend gectiop
is composed predomina.ntly of shales, w1th some interbedded sha.ly
limestones, including both the off-reef Cookmg Lake and zt.he e
Ireton in a contmuous sequence, These beds seem to rorm the .
southward extension of the Hay River group of, northern Alberta

and the Northwest Terr;l tories.

Duvernay Member and Equivalent Bede

The Duvernay member of the Woodbend formation has been
described from the Edmonton area (2, P« 1,817 et ggg.) as a
succession of dense brown limestones and dark ‘brown shales topped
in most wells by a characteristic dark brown bituminous shale,
which contains abundant conodonts fish scales, unidentified _
calcareous spines, and large flat spores, &nd. g@.ves a high impedance
on the resistivity curve of the electrié log... In the Edmonton
area, the Duvernay. facies is widespread., . To the north, in the
area u.nder present discussion, the characteristic 1ithology of
the Duverney apparently varies to, or interfingers with, dense’
limedtone and the Ireton type of greenish grey shale, A dark |
brown bitiminous shale, which may be the top dark brown shale
'of 'thé Duvernay, forms a useful hoPizon marker and is referred
to on Figure 3 as the "top Duvernay shale", Those changes in
the Duvernay that appear to indicate changes in the environment

v of deposmion are illustrated by the section across the basgin,

Figure 3, As shown by the Stanolind Rochester well in the
southern part ‘of the area adjacent to ‘the reef complex, the

.lower part of ‘the Duvernay resembles that of the type Edmoriton’

area, and dark brown bituminous shales are interbedded with the
upper part of the Cooking Lake limestone indicating a transitio’nal
or interfingering relationship with the Cooking Lake; beds '~
seemingly correlative with the upper part of the Duvernay of the
Edmonton area have become preenish grey shales and limestones, *

To the northeast, a dark brown shale, probably continuous with
some shale of the Duvernay of the Edmonton area, con’cinues as

Yo, ,. x
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far east ‘as the Barmddall Lyle Lake well,’ Below it, greenish

grey shales and dense:limestones similar %o those: of the TPeton '

externd down to thé top-of the:Cookihg Lake" mamber, -exdépt“For

a fewiderk Hréwn shéles imnediately oveFlying “the Cook*ing“f.ake.

None oftk&:ddrk brown shales wéré encoufvered-in the Edat :

Beaumont or Beai . Biltmore wells, and- the Sfsdnidh ‘zrey ‘and- Frey ™

Ireton facies in theéese wells mus‘c be considered to rest directly

on the:Cooking Lake. The relationshiy d‘def’t?ifaeen £ Du‘vernay and

the Ireton in-thid area is uncertaind it-'seems to be ‘éne of thé# :

interfingering. lithologies as the environment of’ deposition R
sichanges . with inhereasing-distance from the areas of maximum reéf *“

growth, Gowdoow N o )

B VI .u.J'J;: 3 B kg
L e Invhbhecarea where upgrowth of stromatopomlid-hcoral*algal

zones began with Gooking Take time, as in the Imperial Grosmonty

BarnsdaLl Pelican:lake;~end Imperial Glyde wells,the.Cookifig %&ke

reefs: dontinued to grow during the time when the Duvérnay wdb Heing

deposited. in. the off-reef areas, As<uin the bank or shelf a¥wsud]

a thing d&r}c brown ‘shale over. the Cooking Lake reefs, as illﬁBb;'ated

by the. Grosmont and Pelican Lake wedds, may represent.the :"top

Duvernay shale",  In the. Imperial Gﬁsyda well; reef growth was .

continuous and the Duvernay canitot: be diffenenblated with oertainty.

LI Ll eosse e Dol lakgw ok

‘ Tl Ll

\l

, o the. weat of the reei‘-—ar'ea ‘groén .ghale beds thab 'béke
the place of the Cecking Lake: alsd*’zeplaee most -of the Duvern&y,
as showq in Figures 3 and 4, Browk shales and- greenish grey and ¥
brown-—mobtled shales in the Impemal Dapp, -Barnsdall Flatblsy, em_d
Barnsdall West WabiskeWw wells, may be: equivalen'b to part’ oft et:’h,
Duvernay. & blatk b%bnodont—bearmg shale that ‘seems to’be'the
westward continuation of a similar shale identified in the “*
Edmonton area as the top of the Duvernay, occurs in the Imperial
Dapp well-at a depth'of:#4,825 feet., Similar shales occur at . .’
several higher horizonsff.m the Imperial Dapp, Barnsdall Flatbush,
and Barnsdall West Wabiskaw wells, and in some wells, such as the
Stanolind Rochester, to' the east of ’e;he -roet” ama, and mako"" '

e,

correlation of the-top .shale of the’ Buvei'péy 'o.nce;c'tea.inl.‘'ri f

CLE] Y
154 ’1,(';, R3]

The Duvernay member as desor'ibed f?, Q;;rl‘;f“the; ﬁdmnf;oﬁ :‘-‘;

;lftgrfinger ey
, “a‘ are mai “of the . "‘.-,
greenish greoy I.réton member. The 'pormos’b coz;;odon,t- ‘end SpoTe -~
bearing dark brown éhdle, the "top Duvernay gh“le" Q£ Figure B3,
‘sbems’ to have a wider areal extent tha.n thé‘*"’ est of ‘tHe Duvernay ’
facies,. and forms a good hor:zon mérker. . g is. associated,
zly ,osgg_vi J.ferous
ociatio is, suggestive
51 'hve the base

of a period in which the sea floor V'as né
level: :of deposition, and these beds Ve,

subdivisions of the Woodbend Formaticn are made,'to be the base .
of a new unit rather than the top of the Duvernay. '

‘o Irgbon Medhetis B0

. The Ireton member of theWdodbénd’tormation, as
defined. for the: Eimonton avea 2, %" 1,821} congists of two'
units: Man upper argillaoemm dolohute a.nd dolomitic sha:l_ez '

. ) , W dow B g

Fyra weh ol .‘ ST e
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section and a lower calcareous shale section". To the north of .
the Edmonton area, as illustrated by Figures 3 and 4, the Ireton
contains less shale and more limestone than in the type Edmonton
area; in much of this region a large part of the Ireton-facies
has been replaced by stromatopor01d—coral-algal reef growth
referred to in this report as the Grosmont member.

The Ireton con51sts of a succession of 1nterbeddedx
greenlsh grey shale and limestone units contalnlng a,.fauna . £ o,
comprising the commlarid Tentaculites, bryozos (Cladogora), 0
ostracods, thin-shelled brachiopods and, near the top, foraminifera
(Endcgyra and Flectogyra)s 4 detailed log for the Imperial : Dapp
No. 1 well describing the Ireton and the green shale equivalents
.of the Cooking lake and Duvernay members, which cennot yet be
separated from tha Ireton member, is included in the Appendlx to
this reporte - Over mich of .the area the Ireton member rests:on
dark brown bituminous shales identified as the top, shale.of the
Duvernay.. Where the dark brown shales are present the unit’ .
immediately overlying them in most wells is a brown, fine-grained
limestone with. f;ne fossil fragments, this.in turn is overlain by
grey limestones and greenlsh grey silty shales and siltstones..
This sequence, or cyele, is repeated one or more times in different
areas in which the Ireton is developed. Thus, east of the reef
area, as illustrated in the Stanclind Rochester well and in the
wells drilled as. far east as the Smoky Lake area (not illustrated),
there are several recurrences of this sequence; similarly, west of
the reef ared 1n Imperial Dapp, Barnsdall Flatbush and:other:wells
* the same sequence of interbedded limestone and shale occurse
Farther west towards the Lesser Slave Lake area the limestones are
largely replacéd by shale (See Figure 4).

Lo The upper part of the Ireton consists of greenlsh grey
silty shales with some interbedded, fossiliferous limestones,
similar to the Jupper ' Ireton of the Edmonton area. It is well
illustrated in the cores of ‘the ‘Imperial Caslan well. In. many
places, for example in the Barnsdall Flatbush, Imperial Grosmont,
and Imperial Darling wells, the upper part is more limy, and
suggests proximity to areas of organic limestone accumulations
such as stramatopor01d-cora1 zones or reefs, Reddish browm .
shales occur in the upper part of the Ireton in the lesser Slave
Lake area, as illdstrated in Figure 4 by the Socony Utlkuma .and
Imperial Grouard wells, and by the Bedr Driftpile and Bear Villa
wells (not illustrated): Over part of the area illustrated in Figure
10 the Grosmcnt reéf member replaces most of the upper part of the
. Ireton, thin Ireton limestones and shales. occuring both below and
above this member. A zohe corttaining charaphyta occurs ab ‘the top
of the Ireton beldwthe zone of continuous reef. growth 1nwmany
wells, the Bear Maxgeorge well providirig one exaqple. A sharp
contact between the Ir€ton and the overlying Grosmont reaf was
encountered in the Bear Beaumont well,

2 : i

ILeduc and Grosmont Members

The Leduc member has been deflned ARy po 1,821) as
"the biochermal type of reef‘occurrence in the Joodbend formation -
603 feet thick, in the type Becti oh" (Brltlsh Amerlcan Pyréz
No. 1 well in the ‘Leduc fleld), ahd this definition was
extended (p. 1,822) to include any bioherm in the Woodbend
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formatlon. The lithology of these reef deposits has been described
in some detail by Layer" gi al."{3) and by Line (4). In some places,
as-in-the-Leduc-fieldy-the-reefs seem to.be-almest. continuous ...
biohermal upgrowths, but in others, as illustrated in Figure 3 by
the Bear Beaumont and Bear Biltmore wells, they are isolated
accumulations in a green shale facies, which, therefore, cannot be
correlated. TIn other places, émall stromatoporoid-coral-algal -
biocherms. seem,to have formed in a general reef area, or are part

of llmestone urits that spread over wide areas, Because of the
variability in the hature” ahd tlme of formation of this member,

the usage of the term 'Leduc! has’ become “‘confused. It is suggested
that it be retained only for isolated reef occurrences that grew
from the top of the Cookiihg ILake rienb8i, as inthe type Léduc
section. Altertiatively, reef complexes may be referred to by
their f461d Or'well-ﬁames, ‘g “is connd Usage 't ‘presenty-thus,
Leduc reef, Redwater reef, Stettler reef, Duhamel reef, Meadow-
brook reéf, etc. In Figure 3; the Clyde well :Lllustrates such an
occurrente, Smell, isolated, stromatoporoid-coral-algal accumula-
tions in-the Ireton may be 1ndluded with the Ireton until such
tinme "as ‘more detailed work has formed a basis fr subdivision-of
that member. * = o

 ¥'AS the térm Leduc- hasy “$len; ‘been restricted ih-usage,.
the term ‘Grosmont member? is suggedted -for the widespread:
biostromal coquinoid limestone -and’ delomitized limestones and
associated reefs that spread over a large part of this area, as
“ghowh “4n Pigure 1Ci~'This member is named:dftey the village-of .-
Grosmont about 6 miles northwest 'of the  Imp&¥idl Grosmont No. 1
well. The type section was logged from the Imperial Crosmont
Nou: i weil\ﬁy e’ Writer ds follows:: - N

.l\l) l\v ._, g o ("

. - .
- i o —
.‘_.:.‘.'4-.—_« G u u;_» EC S M .

lT he Imperial Grosmont No. i well, drllled in 1949 and 1950,
is ToEHtEA° 1R 1vsy 13, secs L7, tps 67, rgai ¥3; W,4th neriy-and-
the elevation of the“kelly’bushing is' recorded as 2,066 feet. The
interval logged as the Grosmont member in this well lies between
2,875 880 8,430 Feet, giving a thickness of 556-fect of “St¥atdic-
Prill”e ttin%s”from this section 4re in'the collections of the
Geological Survey of Canada and: the' Albetta Petroleum and Natural
Gas Gonservatlon Board. The follow1ng log is from the latter set

Of Saigie‘? i ,_m.a. ) L T | grg I r
AV b\, m,u; DR \1 AREST AP :
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e "n‘c.( a CedwEfel i ganklio o T
DeP'bh saff o ay o gleetueoo . Lithology
R T ECLISI C BS  STa NN 5 TS L ¥ v ey -
Feep. . . . .
0 Overlying bedsy Woedbdnd formationt ¢ i =,

Ireton Member -

48602, 870 tisandstone and’ Sanjy-&olammme- ‘dolomite, buff and’
LD L gy sugdry) e Ibcediiby sandstone, light
grey, dolomitic; dark brbii and grey shale

. " partings; grey dolomite shows fine laminations;

oL ‘*;{fgﬁ trace grey,fcrystallzne dclomite with vugs

e
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Feet ..LO .II L~ . (, [+ '5.. . LI ’ . -
2,870-2 880 " LDoloml'te and sandstone; as above; some friable; -
, _* “porous sandstone with dark browm ‘bituminous -
"+ shalée partings; th:.n, green, pyritlc -shaleé -
partingsy a little tguff coarsely crystalline

o . dolomn.te with Yugs
“ ___"'.' P . > : ARl ;4 P LANUSS 3 s
L Baw — S VR N
6ubsd + - 1?8-1% Melgbdu.ﬁiuc. 1o Q\)‘r oy
&op as datenn:.ned froixT ’?Qdioabtiﬁ"tyﬂl s ‘2 3E§'75 i‘eet}“
s v . HER RGN R e ,.'h sk o
.-!'A_ ) . -_'l): ..' N (G i H e . . e ; {
LA : ". Q\“ ﬁ"i"id"? ;}u'.- . d . .. 4 - EHIY e MY . Nalsl
R,880~2,890). ' Dolomite, grey, medlum ‘bo coarse‘ly chtaiiim- Sa%
vuggy porosity’ S e
LI L LRS-

R,884-2,892 (Core No. 47, 5'7") Dolomite, grey, fimely
’ [ crystalline; smdll scat’cgered vugs, some a.fter

fossilsg trace pyrlte o
L. OO o L rd i

2,8080-2, 900 iv \Dolomite, grey and, brown, f:.nely to medlum °ﬁ{3 L
- oy, Line; vuggy pQros:].%.y i i

o,
EE A

CW, gt

50 ": X 1"3._/41)

2,900-2,916 Dolom:L'be , grey 0 .8 y—bui'f s Tinely crystallq.ne*“ "
interbedded safidstons, light grey, dolomitic)”"
- © == . fine-graineds;-iight -green,.pyritic shale. parta.ngs

2,910-¢,920 | Dolemite, grej to:gtey-buff;' finely to! coarsely
o rystalllne, vuggy gbrba )

2,920-2,940 Dolomte, light" grey “To Tight gr‘éy-bu}‘f coarsely
_erystalline; vuggy porosity iﬁ‘p‘:ir‘b' i‘illéd“ﬁ.th
- " rhombic, .dolomite , SR
L e T .L::r R 18
2,937-%,949 (COre' No. 48, '2"11“) Dolomite, g‘rey,"f:.n'elj“‘bo o
coarsely crystalline; scattered vugs-lined with
e e - dolomibe-erystalsy lower part-grades from dense
to granular dolomite with intergranular porosity

Y sd o nons

R5949-2,959-- --(Core No, 49,-2'11") -Dolomite, -grey, finely-to. .
‘coarsely crystallihe; and codrSely crystalling.
interbedded; coarsely crystalline beds have

------ - - - - -good -vuggy and intercrystaliline-porosity - ..

2,950-2,980 Dolomite, as above; with gq@:,mggy porosity
24980-3,000 Dolomite, as above but less. porosity; a little

. 8ilty, coarsely sugary dolomlte and light™
green shale .

a3,

:5,000-5,010 : DOlom:Lte s, Jight grey, finely to medium crystalline 3
scattered pin-point porosity and wugs



- 25-‘..

W

—atrme -

O L U

e w s e i e . es e [T —.

BN

Depth " Tithology
—— _ L - e
3,010-3,020

ot

st ¥ -
T

8,040-3,060"
3, 08043J090

5,0 ﬁjig

3,110-3,1R0 °

5,120-3,130

% 1505445

31403100
3,160-3,180

3,180~3,190

PR
[

8,187-5,193

8,19525,205.

T 3;19088,200

Dolomite, light grey to light greyabuff very
. flnely crystalline ol L

Dolomlte, grey, coarSely crystalline; scattered
‘frugs; thin, green, shale partings or ‘stylelites
suggested

‘ Dolomate, as above, crystal_llned cavitids -

Dolomlte, in part as above, in part, grey, finely
to medium crystalline, slightly argillaceous;
scattered pyrlte; scattered vugs

‘ Dolomlte, 11ght ‘grey to llght buff flnely

crystdlline, tight

Dolomlte, ‘buff to light brovn, medium to’ coarsely’

crystalllne, a few Small vugs and crystal-lined
cavities

? Dolcliite, grey, medium to ccarsely crystalline; -

pin-point ;mr051ty, some bright green, silty,
" pyritic shale :

Dolomlte, as above, a llttle bright green shale and
argillaceous, fine-grained sandstone; in part,
sandstone encloses’ fragments of “coarsely-~94%

" crystalline dolomite

Dolomite, light grey and buff, COarsely”cnystalline
~ scattered vuggy porosity; some vugs lined with
calcite rhombs and crystals.

Dolomlte, light, grey and yellowish brown, mottled;
flnely 6 medium crystalline, SCattered vugsy
‘some £illed with caleite

Dolomite, dark grey, finely crystalline, with
stringers of buff, sugary, silty dolomite
carrylng pyrlte ) . ‘ )

o e

(Core No. 50, 2'9") Dolomlte, brownlsh grey to

~ o~ greyy-finely--erystalline;. scattered vugs. . . .

(Core Nb. Y AT LD Dolom:.te, grey, finely crystal-
1ing§” scat%ered pyrite; scattered wvugs; some
filled w1ﬁh coarsely sacehar01dal dolomlte

flnel¥

Dolomlte, llght yellow15h brown and grey;
to medium’ cryStalllne .

{
.
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Feet L ' ‘ . :
3,200-3 210 Dolomite, light"buff’ and light grsy, finely
sugary, slightly argillaceous )
A CeRTEGL MIT ' Ve,
3,£81043,220 Dolomite, groy and buff, finely crysballine-
scattered pyrite in zones
3,220-3,230 ' Dolofiite; grey to-dark grey, finely to medium
erystalline, slightly argillaceous; thin, grey,
IR ot

P r\':,'fﬂ‘ ”i - .

3, 250—5 280

T

3, 2aous,zzo

F ~Ledayre

3, 3205, 560

-7

3,360-3,370.

¢ 5,1870<3,410. .

83 fwiy

5 /4105, 430

.f{'j. - I

-

3,430-3, 460

B

”?yritic shale laniinae - possibly occurring as
btyiolites _~v}.-» i
EAUE N N

Dolomlte light brown, finely to medium crystalline,.

. 811gh£ly argillaceous? scattered vugs filled
with calcite: stromatoporoid at 3,240 feet

.Dolomitej as abowve; some buff,. sugary, fine- -
grained,: very finely ailty dolomlte with pin-
point porosity Loy

~‘Dolomite," light brown, finely to:medium erystalline,

“and dark brown argillaceous’dolomite with small
carbonaceous specks; thin): brownish black shale
partings; pin-point to small vugs; scattered

. ?crinoiﬁs; colournin~part may be due to oil-stain
. x,;, .o .
Dolomite, as above; 'some 1ight green, argillaceous,
dolomitic giltstoney abundant calcite
Dolomitey. as above; carbonaceous specks; pin-poind
and small; vuggy -porosity; scattered crinoids;
stromatoporoid or coral.centres at 3,370
feet
onloe b N w6 e
Dolomite, buff, finsly erystalline, in part sugary,
fair interorystalline porosity

eomLt

+. Jreton Member - -

Siltstone, grey to greenisﬁ grey, dolomitiec,

... -pyritic . HE .

"In neaxly all.-occurrencés in the .wells studied the

Groamont member isisesn:to consist of dolomitized reef rock with

coarse vuggy porositys”

-'In some wells where it has not been

completely dolomitized it consists of fine-grained clean limestones
probably of organic origin and zones of coarsestextured fesgsiliferous

limestone with abundant stromatoporoids.:

.Variations in the

thickness suggest that the Grosmont may be at least

in part biohermal in character.

The base of
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the_q;psmont member occurs at stretlgraphlcally dlfferent horlzons
at different placesj “thus,’ in the Great Plains Hondo 10-1 weil
(Figure 3} ahd in the Barnsdall Vest Wabiskaw No, Liwell (Figure 4)
accumuilation of the: Grosmont ‘member- seems to-have: begun shortiy
after-the dep681tlon of ‘the top Duvernay.shalej: 1nlother'areas,
such” as-at the Imperial Grosmont and ‘Stanolind Rochester’wells,
commencement ‘of Grosmont dep081t10n seems' to ‘have occurred Iater,
and- shows SOme ev1dence of having spread out* laterally. ~The -
‘GPogmént varids greatly in thickness from about 110 fest, where it
underlies. the Hondo at .the. Barnsdall iest .Wabiskaw well,. to 556.. ..
feet in the Imperial Grosmont well. To the northeast of the main
- reef ‘ardaia thin seétion of coarsely crystalline Grosmont dotomits
is overlain by a member consisting largely of fine-grained, calcite
mudstone, pelletoid. and algal. limestones, dolomitized limestone..-
and sugary dolomites with thin silt bands., This member is illus-
trated by the Barnsdall Honolulu Seaboard Pelican Lake No.'iliell
(Figure-4);- it-may be .included with-the Grosmont member-or-may-be
more closely allied to the Hondo anhydrite menber. i
The top of the Grosmont member is marked by an
abrupt change from coarséely crystélllne Yuggy dolomite to fine-
grained silty and sandy dolomites and dolomjtic siltstones or -
sandstones; . pyrite is- commonly found: assoclated with the vugs
at the top. In“wells:in which®the Griosmont 'is "thin and is over—
lain by the Hondo anhydrlte member, a flne-gralned sandstone or,, .
siltstone occurs at’the ‘contact.. . o . e

ae - E
DA
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Hondo" Member

.o

A=« - The term Hondo membér is applled hete to & -
succession of evaporitic” beds ‘consisting largely of anhydrite and
evaporitic types of limestone and dolomite that, were dep081ted
over ‘4 ‘restricted area. The general outlines of this area‘are
illustrated in Figure 1C, although tco few wells have been drilled
to delineate the basin with any degree of accuracy. The member is
named from the village of Hondo about 1 mile south of the Davies ©
Decalta Hondo No. 2 well, the first well to penetrate this member;
the type sictlon is described from the Barnsdall West Wapiskaw ny
No. 1 well~, in which the anhydritic section is well developed and

E3 B

Lrne term‘wabiskaw céﬁld not bé uséd as it has already been
pre-empted for a Cretaceous formation, but the Wabiskaw well is.
used for describing the section as it is Tiearer. “the centre ‘of the
anhydrite basin and the samples are complete and in better condi-
tion than those for the Hondo well.

[
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is presumably near the central part of the afthydrite basin,
Variation of the anhydrite to evaporitic dolomites and llmestones_
towards the edge ‘of ‘the basin in the upper part of this member is
illustrated by the Sunbeam No: 1 well (See Figure 3). The
following ‘description of the type section in the Barnsdall West

.
'.'.‘~ul
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Webiskaw No. 1 wenl, as 1ogged by the vmi‘ber, follows, and the

See gt fe.o T L

. 1The Barnsdall WE$t WablskaW'well, dr;lled in 1949 and 1950,,
is located in 1.8, ll, sec. 17, tp. 78, rge. 2, W.5th mer., and
the elevatian of the kelly bushlng is recorded as 2,059 fegt.

The iaterval logged as the Hondo member lles between depths of

¥

......

of 318 fcet of strata., Thgﬂdr:il uttlngs frqm Whlch thlS sectloh
was logged are in the. collectlons of ‘the Gecloglcal Survay ‘of ‘Ggnada.

FEIRa ' - P . . . L
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electric lcg character;stics of th;s

,,,,,

‘-le s g e v e -7 ot B VU P ALY
- : S AL LA A SRR £ SR T
- Depth Lo s Litholegy: - s swr s oo

" 3 e : = .“_T ':' S
Feet t,d vy . Lo RS T Y
Hondo Member

. (po at 2,900 feet) e
2,90042,910 Anhydriteo érey'to buff, 1nely crystalllne, o
: llttle lfght buff, pyrltlc, f;ne-giained dolcmlte

R,910-2,920 - s:_ltstone,*'éhale," iy “enhydrite:  §iltstone, light
green, dolomitic; arglllaceous, micaceous;

interlaminated shale, green, micaceous, fissile;
anhydrite as above .

.J).~~.

R5920~2,930 Anhydrlte buff to light grey; light buff, finely
B ”s@gafy;‘argliiacebus do}omltc\'”

MR u.ljf . "‘I I K . Lt

2,980-2; 950 Anhydr‘i‘l:e 8476 St {'i.nterlamfnated s:_ltswie -

Fang gfeénf«shal vE o
LRSS e *d all 7 won ool 1i~b satis L . - : 5
R,95042,960  AhhydrTte; soms%rbedded li’ght bu.ff ‘v‘ery i’lne, '
= SR sugary éolom&wﬁ- oluit’

e JF SRSt Ll dewi: ;dl N }vt ’ - 4:1

2,960~3,000 Anhydrzté‘ w1ﬁﬁh SHELY ahd’dolomltlc var1et1es ,
o : i R RAE AN -

] r\:'.L

RN

3,000-3,010 Anhydrlta 28 above; dolomite,.light buff,.very.
fine grained, anhydrltlc, arglllaceous

IR T8 -3 G

s,o_lo'-s,ozo Anhydribe, ol g&-eyﬂ thih, apy e-green, f:.ssile,
' flnely'micacéous éhale parting
. ot | ";_'_ e AR X .
3 020-5,070 Anhydrite light buff étringers of l:.gh‘b butt,
e e e - ... YTy £1ns-gra1ned.dolcm1te, some-with- crystalsm~-
of clear anhydr1te ‘

s
K o,

3 070-3,080 Anhydrité’ light grey, crystalline ‘some light
: ‘grey;, arglllaceous,fgyritlc, anhydritic =~
.ﬁ': dolomltég . some thln, graen, shale *amlnae

3 080-5,090 Dolomite, buff to light brown, finely to medium
crystalline; in part anhydritic; in part with
scattered pin-point porosity; scattered
carbonaceous streaks
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~B509043,110" - Dolomlte, grey-buff, stgary,-anhydritic; 1n$enbedded
Co 11ght grey anhydritejothing. brown, ;shale laminae
R w.t. brs RN Lo e

3,110-3,120 Dolomlte, llght buff, very fine gralned, Witd o
irregular, thin, dark brown, shale laminae, amnd
small scattered pores; some inclusions of white
anhydritey: shale, light gréen, silty, dolomitic,
varylng to shaly dolomltlc ‘siltstone

N ‘. fseed ol
5,120&.5‘,1.50, Dolomlte R 11ght brown, in part. f:msly crystelline,
St .. T it lustrouss.a little, white, fimesgrainedsci . ..
‘ o quartzose sandstone ) . g, N

h' '[?"l I

e . . ! HRSE S v fj..L .

54130-3,150 . .- Dolomlte, llght brown, flnely crystallines in part
. tending: te be sugary, with scattered, flne .
intercrystalline porositys; . cav1ty'f1111ngs of

A white amhydrite . wo T
L8y - BT L. o L FEAE4 NS TN
341 50m&; 160 . Anhydrlte ang, dolemite‘x anhydrite, light grey.to .
stic . . s grey-buff; dolomite, light brown, finely -
CnR e crystalllne to sugary; as: above :
5,160~3,190 Anhydrlte, llght grey; thln partlngs of buff
Sl dolomite - .« . . - nv‘ RIS

3,190-3,200 Dolomite and anhydrite: dolomlte, llght buff,
sugary; in part tending to be finely crystal-
line; fine intercrystalline porosity; light
grey anhydrlte

"l

3,200-5,210 . Dolomite and anhydrite, as ahove; siltstone, Light:

Bt . grey, coarse-grained,. dolomltlc, pyritics: thln
. t"'rs greenish grey shale 1am1nae o e A mEsilw o
B IRt ; A8y LY TR
.$,210—5 RRO - Slltstone and. dolomlte- 311tstone, arg;llaceousg
s ot N dolomiticy. llght(ﬁpple-green, with finely .. "
dlssemlnated pyrlte, varies to light green shale
L, -t 7 . . Lk : B R
. . S ) dadwn, e ’ .- . L
R - .. GrosmontiMember .. R R
. . . .. {Top. atyByR15 feet) BN
oy i3 1. cfndde,

5,215-3,2é0 Dolomlte, ilghx greyu,medlum to coarsely crysta;llne
(reef type); scattered pyrite; a few small vugs;
-y . .a 11ttlg,1n$qrm1xsd llght green shale

3,R20=3,230 Dqlomlte brown, flnely to medlum.crystalllne' with
R . stromatoporoidsy slight porositys. with pores in
22w . . v part £illed with.gypsum; scattered brown specks
and thln'brown shaly laminage .v ! .
LTI L5 NI TR LA ST R RN RS RiT1) 0
Gooor T R L 0%

. L
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mammnes s g great- distribution: of:the= Hondo-suggeststhat- it S
was deposited in a basin enclosed or cut off from the open sea
by Woodbend reef complexese “inether it was deposited contempcra-
neously with the Grosront meiiber or after completion of Grosmort
reef growth is uncertain; it is probably equivalent to some of the
off-reef shales included with the Ireton member of the Woodbend,
.That a period of -nen-deposition occurred.at the close of deposition
of, the - Hondg- ig .suggested by the Sunbeam.No. 1 well, in which
slump breccias, shales, and s11tstones occur at the top of the
Hondo member.~- ‘ R . ) . L.
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‘av}L ;Delimitétién and ThiékheSS‘”:
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. The basal contact of the Woodbend has been described in
someidetail in connection with the description of ,the Beaverhlll
formation. The upper contact of the Woodbend north of the ‘Edmonton
area is not everywhere easily determined: but is complicated by
changes in facies in both the VWoodbend and Winterburn formations.
The contact in. the different parts of the north-central Flains is
illustrated.in Figures 3 and 4. The horizon chosen is believed to
be approximately the.same horizon as that defined in the British
American Prycz well of the Leduc area as the.contact between the
Winterburn and Woodbend formations. In the Clyde and other reef
areas and to the, east and northeast, the.contact is sharp and .
seems to represent an hiatus in deposition...To the west the
contact is not sharp; limestones and silty and shaly beds in the
Winterburn are similar to those of the Woodbend. Possibly some
of these beds, should be included with the_ Woodbend formation. The
Woodbend formation varies in thickness in: the north-central Plains
from about 1,100 to 1,200 feet.

Do s o WINTETRBURN FORMATION

In general terms, the Winterburn formation is a
variable- rock unit, consistlng of interbedded g¢arbonate rocks,
most of them of organic origin that develop locally into reefs,
and mud-silt-sand clastic: materlals in varying proportions. This
interbedded series varies both vertically and laterally, suggesting
a complicated interfingering of facies that requires careful. study
for detailed cprrelatlon and for. lndicatlons of var1atlons 1n the
PEriods of nonpdep051tlon are indlcated at several horizons, but
whether they are local or widespread or of short or long duration
could not be determined in a preliminary study of this kind.
Characteristics such as the abundance of clastic material, the
interfingering of deposits, and the occurrence of breccias and
~1eached Zones suggest a. shallowuwater enV1ronment.

The Winterburn formatlon, as deflned-ln the Edmonton
area (2, pp. 1,813-1,816) is subdivided into three members,
which, in ascending iorder, are the Nisku, Calmar,. and Graminia.
These three members are: distinguishable in the north-central
Plains area, but are not as clearly defined as in the type area
and show certain variations in character from that area. Contacts
between them are commonly transitional in this region, and the
menbers may only approximate tlie defined units of thé Edmonton
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area, To the west, in the Lesser Slave Lake area, the three .
members eannot be differentiated withvcertainty.. A description o
of the Winterburn formation is given, ip the log of Imperlal Dapp .
No. .1 well in the Appendix %o this report and facies changes in

the Winterburn are, illustrated by the wells ‘of Figures 3 and. 4. ,

‘ . . < » - . . ’1.
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The Nisku member of the Winteibﬁ?ﬁdférmﬁtion éonsists
of fossiliferous carbonates, largely dolomitized, and interbedded
siltstones and fine-grained sandgtones, ,The. different facies are
illusgrated in Figure-3 in the-Stanel&nd-ReeEsster Imperial Clyde,
and , Imperial Dapp wells., In the Glyde area sn@_eastward to the
smoky. Lake area the Niskii cdflgists’ ‘largely ' ‘6#-dgarsely crystalline
dsIomite with. Tuggy' porosity suggssting Tedf EéVelopment 0 theL‘
north and northeast, as illustrated by the RbchestEr well 81Tt
stones and’ riﬁe-grained sandstones ‘&dre mors” abuﬂdantaiﬁ %he Nigku,
and‘there is evidence ‘of numerous ‘Hiatuses~in Eepe itio "westward
Trom the"area ‘of the Ciyde well,’ agt illustrated by”the Imper1a1
Dapp well,'“theé uppsr part:of the Nigku'is cempbsed latgsly*oe
sandy* dOllete and’sandstotie;: with somé £és811iferous” reef-type’
limestone and>doldm1te ‘at theLtop, '4hé ‘lower part condists of
interbedded limestoﬁe arglllaceéus siltstone;: and shales:

. P IS LI LV Loilm my fome o

In that part ef'the horth—eentral Plains where the =
Nisku can be distinguished with certainty, it is-divisible into -
three units, The basal unit, a finely crystalline dolomite, is
represented over most of the eastern part of the north-cential
Plains and is probably.equivalent t6 Interbedded limestones,
shales, and siltstones west of the area of maximum reef growth.
This unit ‘seems” £0-Vary greéatly -in thickness, and-in places may
be- missing. A middle;- céarsely crystalline dolomite unit,
probably reefal, :ig:present in'the southern part of the area,'
from the Imperial Clyds well eastward; to the north end.to the’
west this unit interfingers with, and changes to, fine~grained,
sandy dolomites and' sandstoneés,! A third thin dolomite and 1imestone
unit at the top of the Nisku also varies to giltstones and fine- .
grained sandstones, and camnot be- distinguished everywheré from-
the underlying unit. The Imperial Grosmont No. 1 well in Figure 3
willustrates all three units. . .

"The Nisku member ranges from about 170 to 260 feet in
thickness. .In genseral. it thickens.graduvally from east and
northeast to west, but. in places the changes are more abrupt,
Thus, -.in the Imperial Clyde well.the Nisku member is, 190 feet .
thick and in the Seaboard British'American Pacific Fortune Nestow
No, 2 well, about 6:miles to.the northeast, it is 255 feet thick,

.ot

Calmar and Graminia liembers.
HITEEN :

. . The ‘Calmar and @rammmia members of the Winterburn are
illustrated in Figures 3;pnd. 4y, They: consist of interbedded,
light green, argillaceous siltstones, fine-grained, dolomitic
sandstones and sandy dolomites, light to dark green shales, and
dolomite beds of varyingthiecknesses, . The lower, siltetone and shaly
siltstone unit, charagtsrized By low self-potential and resistivity
curves, probably corresponds:to .the Calmar. In north-central
E . o cd el o N o
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Alberta it is gradational downward into the Hisku through a zons
of interbedded dolemites, siltstones, and shales. The Graminia -
is thicker than in the Edmonton area, and contains some thick
dolomite sections interbedded with siltstong beds. Clean, fine=
grained, quartzosé sandstones characterize the upper part of the
Graminia in much of this area. They may represent a higher
horizon than the top sands and silts of the Graminia of the
Edmonton area, and the top of the- Winterburn is probably
gradational to.the Wabamun,

. L. N . . .
L. R - ) T . " . L . TR

“+., ..  Delimitation and Thickriéss
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. The Winterburn forma‘b:l.on :anludes the beds of var:i.able
lithology between the Woodbend reef and off-reef deposits and ‘the-
Wabamun formation. The lower contact has- been described in
gonmection with the Woodbend formation. The upper. contact .
marking the cessation of a. period. of sand influx into the bas:.n,
although distinet in-any restricted area probsbly varies consider-
ably over a wider area. For -the present, in the area under
discussion, the top occurrence of fine sapd, -characterized by ..
low self potential and resistivity curves of elegtric logs,.is a
useful horizon to use as the top of the:Winterburn formation,
although probably not a time horizon over a broad area, The
thickness .of - the VWinterburn varies from abeu’o 350 +to 450 feet
over most of the arsa. . ‘ oy e

. T .. -
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WABAMUN FORMATION

The total thickness of the Wabamun formation is . :
represented only in the Socony Utikuma and Imperial Grouard wells
in Figure 4. All other wells illustrated are from the region
that was subjected to post-Devonian, pre~Cretaceous weathering -
and erosion. ‘The.log of the Socony Utikuma well, in the Appendix
- “to this report, :illustrates the Wabamun formation in this:area,
An-upper unit about- 60 feet thick consists of fine-grained, i
fossiliferous, glauconitic limestone and sandy and silty bedsa.
The remainder consists largely of fine-grained, chalky, porous
limestones some with fine fossil fragments; much of the limestone
is of the pelletoid type found commonly in the Beaverhill forma-
tion'and of which mich is algal in origin; some appears to be
clastic and some may contain faecal pellets. True oolite zones
are present but not common; small stromatoporoid- zones may occur
in some aréas., In most of the wells of north-central Alberta
the limestones have been partly or completely altered to finely
crystalline and saccharoidal dolomites, which in places retain -
the original pelletoid structures. The type section of the
Webamun from the Anglo Canadian Webamun Lake No. 1 well (2, p.
1,810) represents such a dolomite :and dolomitic limestone
section. Thick sections of brecciated and weathered dolomite
gradational to the tép of the Wabamun are probably slump brecoias
formed during the post-Devom.an eros:Lon -interval.

. Delimitation and ‘ Thickness

0

‘Ifh‘e'lcwer contact of the Vabamun formation, ‘@8 'discussed
under the Winterburn formation, is placed as in the type area, at
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the highest occurrence of fine-grained sandstone or sandy dolomite.
This seems to be the top of a transitional zone from the Winterburn
to the Wabamun and may not represent a constant horizon over a wide
area; thus, the upper siltstorks and sandstones in; the north-
central Plains may occur at a higher horizon than” t‘he ppermost
occurrences. of.. silt. and sand -in cthe Edmonton area. Jgn many wells

a zone of weathered Devonian rock and breccias of limestones and
dolomites show .the effect of exposure of the Upper: Devonian beds
during post-Devonian time. Pre-Cretaceous erosion has truncated
progressively older.Devonian reeks eastward from the, Jggpern Slave
Lake area to the Alberba-Saskatchewan boundary. The surface' is

In the Lesser Slave Lake area the Wabamun is overlain by ‘the black
shales of the Exshaw formation, TVhere there is a complete section
of the Wabamizn, 85 in the Tesser STave Lake -ared; i%3s -ubout 800.
feet thick. .

[
3
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LOG OF ELK POINT“GROUP IN IMPERIAL GROSMONT NO. 1 WELL

Loc'atiom 1es. 15, Sec. 17, tpe 6‘7, rge. 25, w.zu,h mer.

“f 3.

Elevat;on: 2,966»f§9t ’ Total depth 6,406 feet

Y

Spudded: October 27, 1949 ) Completed- - January 24, 1950

"Core and samples examlned'by Helen Re Belyea, 1951

Depth . Lithology

Feet

Overlying beds, Beaverhill formation

Elk Point Group

4,680~4,690 Limestone, dense, slightly argillaceous; aame
greenish grey, dolomitic shale; a little grey
anhydrite

4,690-4,700 Anhydrite, grey and buff-grey, in part granular,
dolomitic; greenish grey shale

4,700-4,710 Siltstone, greenish grey, dolomitic, argillaceous;
a little anhydrite; a little brown, fine-grained
limestone and limestone sand, with small rounded
grains of brown limestone in shaly, anhydritic
matrix .

4,710-4,720 Shale, and siltstone, mottled red and green; same
siltstone, in part with limestone grains as
above; anhydrite; abundant charaphyta

4,720~4,730 Dolomite, buff, dense, with spots of anhydrite;
limestonse, buff to brown, cryptocrystalline
(cavings?); some light green and red, argillaceous,
anhydritic siltstone .

4,730-4,750 (Poor samples)Limestone, cream, dense, argillaceous

4,750-5,035 Salt reported by Imperial 0il ILimited and
corroborated by radioactivity log

5,0R0--5,030 Salt; dolomite, light brown, fine-grained, with
salt casts; some anhydrite ,

5,030-5,040 Dolomite, cream, finely sugary, argillaceous,
spotted with white anhydrite; light brown
anhydritic shale and anhydrite



5,040;53050 “ Dolomite,. as abovej: mndstone, 1light greenish grey;
BT charaphyt& e

am . ~

5,050-5,060 (Poor sample) Dolomlte, bufi,.anhydrltlc and
anhydrltlc, dolomltlc shale

e £ ‘on
L st e
L o . ol

5, 06055 130" (Poor samples) Shale, éreenlsh grey; dolomite, as '
above; anhydrite stringers..

5;110-5,130" ' Bolomite; light brown, argillaceous, denmse; a.y. ,
S eUppown:shale partings and laminae; stringers of
anhydrite
' PR T

5,130-5,140  Dolomite and shale: dolomite, brown, arglllaceous'
dense, varying to dolomitic shale; some drab
- dolomitic shalej dark brown shale partings.

FUORE a1
p‘".‘..'q < e

. ('f‘ .

,140-5 ISO Shale, ‘greenish grey. to brownlsh grey

Sl 0l
T

5,150-5,160 Shale as above; dolcmlte, buff argillaceous,
= LR dense, N T P

- TR g e

5,160-5 180 (Poor sample) Buff, anhydrltlc dolomlte and shale

5, 180-5 190 - (Poor samples) leestone, brown; cryptocrystalllne,
some dolomlte, buff, sugary; anhydritic; white

o oy - R S
LA et ,-‘_'[‘1 Hll).-'
5,190-5,200 Iamestone, brown, cryptocrystalline; light grey
anhydrlte buff, flnely sugary'dolomlte
v [ 7 S L= 3
5,R00-5,210 Lamestone, brown, cryptocrystalllne, dark brown,
~argillaceous dolomitic limestone, with thin
it " dark brdwi‘shale lamlnae e aT,n
. . w0l . :
5,R10-5,240  .ILimestone, stromatopor01d-coral, brown, dolomitic,
argillacecus linestone, .with brown shale
laminae; brachlopods

v

e,

[ S0 8 [

5,240-5,260 (Poor sample) Shale, greenlsh grey and greeﬁ

Q_\’, . Koot r;’(} o

-

VIV, L. T .
5,260-5,270 (Poor sample) Dolomlte, arglllaceous, browﬁ, '
smooth textured, dehse

HESTH 2 o R -
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5,270-55290 - ‘Daiemlte, arglllaoeous, as above, shale, green,
grey, brownish grey; whlte clay residue

M T N .
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5,290=5,310 Argillaceous dolomlte and dOlQMIth shale, brcwn,
greenish grey, plnklsh grey; red, dense
A+ O L
5,310~5,320 r\Shale, bright green and buff-grey, abundant
-+ @ ‘igharaphyta - Sarcella(?) and Trochiliscus(?)

5,3%0=5,370" «*Dolamite, pinkish buff, cryptocrystalline, .
jr“ﬁ' flnely-31lty; red shale: strlngers

- e~
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5,787055,390

5,390-5,420

5,450-5,470
O

5,470-5;480

54480=5,490

[

54490=5, 500

~ e +

5,500-5,520 _

5,520-5,530

1 N 3
PN H

555305, 540

i

5,5R6~5,753

5,536~5;551

54750=5, 760

(I
5,770-5,800

5, 800-5 810

rr)r
&

s,slo-s,aso_

5,805,830
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" Dolomite as above;" shaly delomite, light greenish
grey and creamy grey, densej in part with large
- sand grains; red arglllaceous streaks and
: scattered small pores = s,

Dolomlte, mottled plnklsh grey and pinkish red,
" aygillaceous, silty; in part with large quartz .
grains - - -

+ Dolomite, ‘as above; some coarse sandy dolomite, in
*- part with large quartz and dolomite grains

Dolomlte, as above; shale, dark red, silty,
“dolomitic - S .
...-j

Shale, red, silty, dolomltlc, spots of anhydrite

RS

Shale, ‘dark red, silty, dolomitic; siltstone, red
~and green, dolom::.t:.c, str:.ngers and anhydr:n.te )

Anhydrlte, shale, dolomltlc, light greenish grey
and red

TR L ,
b

Shale and siltstone, dark red and greenlsh grey,
. “small bleck: specks' whlte anhydrite "?LtA
-‘-v\. . L"!

Anhydrlte, white; strlngers of brown, finely
crystalline limestone; red s1ltstone ard, shale,
as- above* S R .

Dolomlte, buff, sugarys; granular structure and
1ntergranular porosmty,

Salt reported by Imperlal 011 Limited; corroborated
by radloactiv1ty log

- + LIRS Lhe

" (Core Now - 56, 5'7") Salt '

4

LA

(Poor sample) Shale, green

(Poor sample) Shale, green, red dolomlte, grey, '
» + shalys anhydrmte Strlngers . ;

(Poor samples) Shaly limestone, grey, densej

BRRG whlte anhydrlte; shale, brick-red, silty: .

(Poor sample) Probably shale, llmestone, and
: anhydrite, as above R g

’

(Poor sample) Dolomlte, light greenish grey,
shaly; shale, light gréen and red, silty;
..linestone, grey-buff, cryptocrystalline

Siltstone and fine-grained sandstone, light .grey,
- to brick red, argillaceous,.dolomitic,
anhydritic; small green and red grains;
green and red shale
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5,830-5,840 Anhydrite and gypsum; red shale and siltstone as
above, greyish browh, flne-gralned limestone
. o, ol AR
5,840-85920 (Poer sanples) Shale, brick-red, and greenish
s 0, o hogreyy. anhydritic; some..anhydrite and gypsum
5,920-5,950 (Poor samples) Shale, as'éﬁgvej anhydrite; some
o flne~gra1ned, 11ght grey sandstone

5,950-5,956. Shale, brown, green, anhydrltlc, brick-~red,
dolomitic, blocky shale

5;950-6,050 - ‘Salt reported by Imperial Oil Iimited; corroborated
- T by radloact1V1ty log o

5,957-5,972 (Core Nb. 57, lO') Salt, crystalllne, pink along
fractures

6,050-63060" . Shale, brick-red, anhydritic, silty; spots of
gypsumy varies to shaly siltstone and fine-
. - -grained sandstone. R, - .

6,060-6,070. - (Poor samples) :Dolomite, buff, cryptogrystalline,
argillaceous, in part sandy; anhydrite,
anhydritic shale .

¢
4

A

6,070-6,090" - Siltstone and fine-grained sandstone, brick-red,..
: argillaceous, spotted light greenish grey; a
o o llttle anhydrlte and gypsum

L PRPPE— L — S oameeam 4w esieven

6,909-6,100 bandstone, as above; a 11ttle light red, quartzose,
L fine-grained sandstone

6,100-6,110 Sandstone, as above, in part fine- to coarse-
grained poorly sorted

6,110-6,120  Shale, dark red, micaceous, fissile
6,120-6,130 . Sandstone, light grey, quartzose, gléuconitic

6,130~6,170 (Poor samples) Sandstone, grey and light red,
- fine-grained, quartzose& in part brick-red,
argmllaceous o

6,170-6,180 Sandstone, as above some dark red shale

6,175~6,189 . (Core Nb. 58 12'11")

0 to 716" Shale, dark br1ck~red sandys; large
- © urounded sand grains in fine, dark red,

: arglllaoeous matrix, in part micaceous;
scattered green spots; varies to coarse
shaly sanastone; grains chiefly quartz and

.. .~vseome red, green, -and dark grains; poorly . -
.; sorted, small 4o large pebbles and cobbles
up to 9 inches jn diameter
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. Canibrian
- Vo
7161 to 7’10" Sandstones, pinkish red, quartzose,
fine~ t¢ medium-grained, glauconitic; abundant.
‘fragments; 1 inch green glauconitic, argillaceous,
flne-gralned sandstone

N S

7'10"vto 10t Shale, “mdroon and greenlsh grey,
mottled; inclusions of green, glauconitic,
fine<grained, non—calcareous quartz sandstone -
_ 10v to 12t11" Sandstone, aark red fine~ to
N medium=grained, quartzose, argillaceous nabrixs -
very glauconitic fragmernts enclosed by non-
glauconitic shaly sandstone; maroon and green
shale partings =~ . ++ ..° L
LOG OF BEAVERHILL:FORMATION IN BEAR BILTMORE No, 1 WELL
Location: l.5. 7, Sec. 11, tpe 87, rge. 17, Wsdth mer.
Elevation: 1,445 feet - Total depth: 2,863 feet -
Spudded: June 21, 1949 Completed: September 29, 1949

Cores examined by Helen Re Belyea and Re dewit, 1951

Sortl Lithology |

Feet

Overlying beds, Cooklng Lake member of Woodbend
formation

Beaverhill Formation
987-944 ~-+ (Core Nos 52) Iimestone, grey, increasingly
argillaceous to finely silty dowmnwards; lower
part greenish grey; scattered brachiopods -
L athyris and spiriferoid types; scattered
pyrite; in part w1th 1nten51ve, fine flowage(?)
structure : . . )

'

994-1,022 - ¥ (Core Noe 53, 10%) Shale, greenish grey to buff-
‘ grey, calcareous, silbtys; scattered spiriferoid
brachlopods

1,002;1,010 (Core No. 54, 8'). Shale, as above, fissile;
- abundant lingulas in zones, scattered crinoids
and brachiopods
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1,010-1,020 (Core No. 55, 10’) Shale and llmestone, inter-
bedded in bands 1 foot to 6 feet wide; shale,
greenish grey as above; limestone, grey-buff,
cryptocrystalline, medium-grained, fossiliferous-
fragmental
"";.‘ . o . 1A . 5* J,‘L 0
1,020-1,032 .. (Core, Now 56y 101) uLfs i
o - 1,020'~1,0224:t ebhale end 11mestone, interbedded
as above H .

1,022%!-1,052' Limestoney. bui‘f, dense, fossili-
ferous-fragmental, medium-grained; scattered
brachiopods . ey
B Y
1,032~1,044 (Core No. 57, 1Q!) ‘iLimestone, argillaceousy . .1, ;
. - bufl-grey; dense, flngwgralned flnely'silty,
shale, greenish grey, ‘calcareous, silty, firm;
brachlopods and scattered crinoids; pyrite
S . b oo ! c by Tenil,
1,044-1,054 (Gore H@a 58; lO ) leestone -and shale, as above;
L ~gcatbtered cringid fragments, :lingulas and small
brachiopod 3

1,054-1,064 (Core No. 59, 107%) . :

. . g 054'-1,062" Shaly‘llmestone, as above, in
bands 4 to 12 inches thick; interbedded
greenish grey shale with flowage(?) structure;

.~ abuyndant crinoids.in Zones; scattered
brachiopod fragments, .Pentaculites(?) in
shale .-~ N

1,0621-1,064! Limestone, shaly, grey to ... ..
greenish grey, fos3111ferous-fragmental, ”
fine- to coarse-grained; abundant crinoid
and brachiopod fragments; greenish grey and
green shale showing flowage(?) structure

. o f
1,064-1,074 (Core No. €0, 10')
1,064'~1,0655' Limestcne, as above

1,0651'-1,074' Iimestone, buff, fine- to
medium~grained, fossiliferous-fragmental;

. wvt . . 7. crinoids .and:small fossil fragments, Y s

R #. . o+ -irregular, grey, shaly otrlngers :

1,074-1,084 (Core No. 61, 10t%) I:Lmestone, with shaly stringers,
. : as: above, cr1n01ds, §cattered large brachiopods;
i . Ll") -
1,084-1,094 (Core No. 62, 10t)
1,084'-1,086' Iimesi{one, as:above
ST R T
oF s 2, 1y0861+1,002! - Limestone, buff-grey, silty,
Cope s temue -8Pglllaceeus; greenish grey shale showing
T g flowage(?) structure; comminuted fossil
fragments in thin bands; abundant scattered
crinoids
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0 1,092'-1,094' Shale, greenish grey to grey,
: :' calcareous, flnely'81lty X

R 1,094'—1,096' Shale, as above

1,096'-1,104!' Limestone, buff-grey, arglllaceous,
A finely silty; zones 2 to 3 inches thick of -
fossiliferous-fragmental limestone; abundant
crinoid fragments; brachiopod; irregularly
R interbedded, greenlsh grey to grey, calcareous
- S shale T -

1,104-1,114 (Core No. 64) Missing

1,114-1,124  (Core No. 65, 10') -Shale, greenish grey to grey, -
. v Tinely 311ty3 ‘calcareous, in part laminated;
g scattered‘brachlopods

1,124-1,134 (Core No. 66, 10t) Iamestone, buff-grey, silty,
st i arglllaceous, fine-grained; abundant crinoids; ¢
scattered brachiopods; thin, irregular,
stringers of greenish grey shale

1,134-1,144 (Core No. 67, 10!) : ) S
1,134'=1,14R' Limestone, as above; scattered
i ostracods
1,142%-1;144" TLimestone, buff, dense, fine-
to medium-grained; scattered crinoids;
flowage(?) structure -

1,144-1,154 (Coré Nos 68, 101) e
' - 1,144'-1,145" Limestone, as above

1,145'-1,150! Llntestone, buff-grey, silty,
"+ argillaceous, dense; irregularly interbedded
with greenish grey to grey, calcareous shale;
abundant crinold fragments a L

1,150'-1,154" Shale, c?lcareous, silty, grey

, o te greenlsh grey v B

1,154-1,164 (Core No. 69, 10') Shale and shaly limestone, as

- above, w1th fine laminations and fine flowage(?)
structure

et LY
P 4w e, A
z .

1,164~1,174 (Core No, 70, 10') Limestone and shale, as above;
: scattered crinoids; a few brachiopods -
. s . e by
1,174-1,184 (Core No. 71, 10%) T
1,1741-1,18Q¢ leestone? interbedded, grey-
" - buff, fine-grained; and buff, fine~ to
- medium<grained; fossiliferous-fragmental
from 1,179 to 1,181 ‘feet; crinoids;
brachiopods throughout
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1,182'-1,184' Shale, greenish grey to grey, finely
311ty, calcareous, homogeneous, fissile
1,184-1,194 (Core No. 72, 10') Shale, as. above, interbedded
: llmestone,‘buff-grey, ‘dense; scattered crinoid
- .. -fragments; brachiepods; increasingly argillaceous
and silty downwards

,i —
o

1,194-1,204 :-~(Core No. 73, 101) Calcareous shale, as above,
with a few finely fossiliferous grey limestone
- ~ - -bands a few ‘inches thick; pyxitic; from 1,201
’ ' to 1;R0R feet, limestone, light grey to buff,
. o dense, {ossiliféréus-fragmental, finely
- erinoidaly pyriteé staln
R
1,204-1,214 (Core Neo, 74, 10V) leestone and shale: llmestone,
v " ~buff-grey, dense,’in irrégular beds about l2
inches thicks shale greenish grey, finely silty,
“in bands & to - inch thick; bedding disturbed by
flowage(°§ a few scattered crinoids and
brachlopods : . .- ¥

1,214-1,224 (Core ‘No, 75 10‘) Limestone, as above

1,224~1,254 (Core Noe 76, 10‘) '
T - 71,RR41-142R7! Limestone, as above

1,2R7'-1,R34' Limestone, buff, cryptocrystalline,
fossiliferous-fragmental;y scattered pellets;
a few scattered, large brachiopods; some
flowage(?) structure -

1,234=1,244 (Core Noe 77, 10') Limestone, buff-grey, dense, .
. argillaceous, inténsely kneaded with grey,
flnely silty shale

1,244-1,254 (Core Now - 78, 101) >L1mestone, buff, dense, in part
ST - - pelletoid and f055111ferous-fragmental

1,254-1,264 (Core Nos 79, 10!') Limestcne, as above, interbedded
Y with dense limestone, buff, with grey streaks
probably from pyrite stainj grey-green silty
shale laminae; from 1,261 to 1,264 feet, inter-
kneaded w1th greenlsh grey’ argillaceous limestone

1,264-1,R74 (Core No. 80, 10') Shale, greenlsh grey to grey,
: J1:811by,: calcareous, with a few limestone bands;
'W'**kneaded'struoture;il,272—i,274 feet, limestone,
“fgrey, crystalline, fossiliferous-fragmental,
and grey-buff, fine-grained; abundant brachiopods
and cr1n01d fragments -

RN I S

1,274+1,284 < (Core Nos 81, 10')
sr0b ol 3 274951,2750  Limestone, fossiliferous-
fragmental, largely crinoidalj grey, finely
to coarsely crystalline; irregular silty

AN T strlngers, abundant brachlopods
G L

.
by
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LEs v 1,275'—1,284' Lamestone,buff coarse-grained;
large and small stromatoporoids, thamnopora-
- v type corals, Amphipora(?), and scattered :
Toine T brachlopods, matrix, brown, slightly '
eom : dolcmltlc, arglllacecus, silty, oil-stained(?)

1,284-1,294 (Core No. 82, 101)
L ¥ . 1,R84%-1,284'9" Limestone, as ahove

1, . 1,R8419V-1,R92' Iimestone, buff, crypto-
 ni crystalline, with fossil fragments; small

o stromatoporoids; abundant brachiopods,
crinoids; irregular argillaceous partings;
stylolites

e 1,2021-1;2041 . Limestone, grey-buff to biff-grey,
C . .., - -fine-grained; greenish grey to dark grey
<. . - shale parkings; scattered crinoid fragments

1,294-1,304 (Core No, 83, 10') Limestone, light buff,
cryptocrystalline to fine-grained, in part
- fossiliferous-fragmental; scattered, small .[: r
stromatopor01ds, abundant brachiopods; small
gastropods; crinoidsj thin, irregular, shaly
partings; some flowage(?) structure ‘

.. 1,304-1,314 (Core .No. 84, 10') Limestone, finely silty,
o i arglllaceous, fine-grained; thin, irregular,
».gréenish grey to grey partings; abundant

brachiopods; crinoid stems

1,314-1,324. . (Core No. 85, .10%) - .
R 1,514'-1,518' Limestone, as above

1,518*-1,5181' Lamestoné, greyabuff,
fossiliferous~fragmental, interkneaded with .
...buff-grey, dense, dolemitic, argillaceous
llmestone, pyrlte along contacts, brachiopods
IR 1,518—'~l,524'_ bhale, greenlsh grey to grey3 v
calcareous, finely 51lty

1,324-1,334.  (Core No. 86, 10') .
1,524'—1,527 Shale, as above

1, 5271'—1,35 1 Iamcstone, buff, crypto-
, crystalline, fine~ to coarse-gralned

scattered erlnolds, lrregular shaly
partings.and flowage(?) structure; at
1,328 feet, sharp break in deposition;
1rregularly kneaded, grey, -dense, silty,

. arglllaceous llmestone from 1,330 to
l,551~ feet

l,SBll'-l,554' Shale, greenlsh grey, calcareous,
""silty; few scattered brachiopods
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15334+~1,844  (Core No. 87, 101). bhale, as above me ronph

1,544-1,554 (Core Noe 88 10t)
iy . 1,5441sl,546' Shale, as above,,, : I

- e
. o
i E R

e w

-~

1 546|-1,5511 leestone,,shaly, grey, finely
silty, dense; flowage(?) structure

t I o R .

1 551l'-1,504' leestone, buf;-grey, clastlc,
fine~ to coarse-grained, fossiliferous-
fragmental; (abundant, large pellets outlined,

;~vz;uuw,; - by-pyrlte, bryezoa, crino;ds, and brachlopods
1,554-1,564 {Gore. o, 89, 101) o

Lndge . 1;8541-1, ;55' Shale, 511ty, calcareous, grey to
. . green~grey, unfossilifexous

1,3587~1,364!' ILimestone, light grey, dense; in
- part: with kneaded, flowage(?) structure;. -
.o cbands a few inghes wide of same limestone,
BT S coarsely clastic, with rounded grains and
- pellets many of which are stained by pyrite;
scatbered brachiopods; bryozoa

1,364~1,374.: (Core Nos 90,.10!') Limestone, argillaceous,- ..

grey-buff, with streaks and fine laminae of

grey; flnely 31lty5 calcareous shale -

1,374-1,384 (Core Nos 91, lO') Shale and shaly limestone,
o as above .

1,384~1,394 (Core No. 92, 101) Shale and shaly limestone,
' : as above ¢

'1,394-1,404  (Core No. 93, 10') Shale and 1 shaly Linestone,
as above

1,404-1,414 (Core No. 94, 107) )
SR . 1,404'=1,410' Shale and shaly limestone, as
above; a few scattered brachiopods

. , 1,4104~1,414' Limestone, buff, dense, finem tq
R . :coarse-grained, foss;llferous—fragmental,
c TR - brachiopods and bryozeaiy:-crinoid fragments;
fair flowage(?) structure
E R A S . : ( -
1,41&%1,424_ L(Core Noe - 95, 10') leestone, &s above, sllghtly
more -silty and shalys:-argillaceous, silty,
green-grey limestone from 1,4R1 to 1,4R2 feet;
nuzerous, scatitered, large brachiopods - o

1,4R4-1,434 . - (Core dip. 96, 10'): Limestope, as above; numerous,;
scattered, large brachippods

1,434-).,444 -. . (Core No. 97, lO') Limestone, buff, fine-grained,:
. ¢¥ ‘. not-as fossilifercus..as.above; streaks of light
brown, dolomitic, argillaceous limestone °
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1,444-1,454 (Core No. 98, 10!') Limestome, as above; irrdgular)
brown, silty shale partings )
. : e
1,454-1,464 (Core No. 99, 10') 1,4541-1,546! leestone, buff,
, cryptocrystalllne, coarse-grained, fossiliferous;

e cr1n01ds and brachlopods

1,464-1,474 (Core No. 100, 10 ) leestone, as above; scattered,
e T large brachlopods )
Il .......L_..

1,474-1,484 L {Core Noa 101, 10)°

s ' 1,474'-1,481' Limestone, grey-buff to buff-grey,
silty, argillaceous; interbedded, calcareous, -
silty shale; abundant: large brachiopedss;. -u.L
interbedded shale, greenish grey, silty,
calcareous; charaphyta at 1,482 to 1,484
feet

1,484~1,494 - (Cote No. 102, 10t) leestone, grey to buff-grey,
g . fine—gralned, in bands up to 1 inch wide
irregularly interbanded with greenish grey to
grey silty shale; fossiliferous in part;
scattered pyrite; flewage(?) structure

1,494-1,504 (Core No. 105, 101) Lamestone and shale,' as -abeve:
1,504~1,514 - - (Core Now104,-10%) '
1,504'-1,506' Limestone and shale, as above
1,506-1,5121' Limestone, buff-grey, fine-
. grained, finely silty, shaly; finely
-+ - . scatteréd pyrite; irre€gular lenses 5 to-1
inch wide of crinoidal limestone; brachlopod
fragments; bryozoa; dark grey pyrite-stained(?)
w0 pelletsyi fair' flowage(?) structure; ab 1,508
feet, a 4-inch band "of flnely'lamlnated
limestone

-
2= R

- 1,512%41-1,514! leestone and shale, interbanded;
‘ - ¥ large, coarsely ribbed brachiopods

1,514-1,524 " (Core No. 105, 10') Limestone and shale, as above,
ST becoming more ‘shaly and finely banded downwards;
shale has thin brownish to dark greenish markings

1,524-1,534 (Core No, 106 lO') Shale, calcareous, silty,
. cov massive; scattered brachiopods; irregular-blue-
.~ t-- « - brown iridescent markings

[ 3 . . . .t "i.

1,534-1,544 - (Core No. 107, 10') Shals;8&"above

1,544415554¢  (Core No. 108, 101) Shale, as ebbwe, scattered .’
brachiopods C ey 3

1,554,564 - -(Core No. 1095-10%) Shaley as above; skightly:
c- v WYl more calodrEousi- abundant brachiopods

B :-._i:. e 3
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1,5¢4~1,574 , (Core No. 110, 10') o Gy
et 1,564~ ,566~' Shale, as abéve; abundant
. . 1,566—'-1 569! Limestone, grey, fossiliferous;

.o ) flnely'51lty5 argillaceous stringers with
abundant brachlopods and crinoids

1,569-—'-1,574' . Limestone, grey, silty,
arglllaceous, fine-graineds fair flowagé(?)
. structure with greenish.grey limy shale;
scattered, large brachiopods; crinoids and
pelecypods

1,574=1,584 (Core No, 111, 10')
- 1,574'-1,578' leestone and shale, as above,=
scattered brachlopods .

1,578'-1,584‘ Limestone, buff-grey, dense to
o . fine~-grained; &hln, lrregular, grey shale “'*
s -partings; brach:n.opods '

1,584~1,594 - (Core No. 112, 101)
1,5841-1,590' Limestone, as above; scattered
zones with abundant brachiopods

1,590'~1,594 " Shale, greenish grey; abundant
e . scattered brachiopods and crinoids
1,594-1,604 (Core No. 113, 101) :
1 594'-1,595' Shale, as above; numerous
e, . scattered brachlopod fragments, mainly

- .- atrypas

1,595'-1,604' Limestone, buff-grey, dense,
silty, argillaceous; irregular wavy interbeds

ko - ‘ of grey to.greenish grey, limy, finely silty
e shale; some.pyp;te staining; many scattered
large atrypas :

o
1,604-1,614 (Core No, 114, 10%)
1,604'-1,611' OShaly limestone and shale, as
above,,§gattered atrypas
1,611"-1,614' Shale calcareous, finely silty,
. . f1351l§, scattered? medlumrslzed §$rypas
1,614x1,624  (Core; Now, 115, 101)
o 1,614'—1,616‘ $ha1g as above

1,616'~1,624 1" zLamestone, buff-grey, dense;
Vi, irregular, wavy interbeds of grey to -
greenlsh grey, finely 31lty3 limy shale;
. Lo . same g—lnCh bands ofi very silty, argillaceous
e S limestone; some grey,-crystalline limestone
R Ly .. -+ cogquinas abundant scattered brachiopods -
N . e malnly'Atrgga(?) and some Schizophoria(?);
scattered pelecypods ‘and lingulas
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1,6R4-1,634 (Core No. 116, 10!)
. 1 624'-1,650' Limestone and shale, as:abave; .,
o kneaded, flowed appearancej a few scattered
brachlopods - mainly atrypas

v l,630'~1,634l Shale; - finely.silty, calcareous,
_* - fissile and:interbeddéd, limy, massive shale;
e scattered -Iirgulas '

1,634-1,644  ‘(Core No. 17, 10*) Shale, as above
1,644-1,647 ‘(Core No, 118, 5') Shale, as above
1,647-1,658 (Core No. 119, 10') Shale, as above

1,658-1,668 (Core No, 120, 10!) Shale,-grey with brownish ..
o * " -tinge, silty, calcareous, massive; abundant
scattered lingulas

1,676-1,688  (Core No. 122y 101) - S
1 678'-1,679' Limestone, dolomitic, dense and
finely crystalline, slightly argillaceous

1,679t-1,680! 'Shale, dark brown, fissile, - .1
- sllghtly calcareous ‘-
W,
1,680'-1,685' Limestone, brown, cryptocrystal-
line, fogsiliferous~fragmental; abundant
brachiopods, crinoids and gastropods; thin,
wavy, brown shale laminae; scattered small
) black carbonaceous specks, scattered .pyrite
’1,685'-1,684' Dolomlte, buff argillaceous,
finely laminated; brown 011 stains in some
laminae

'"1,6841-1,688'. Limestone, brown, crystalline,
- coarse-grained, fossiliferous-fragmentalj

o e scattered carbonaceous black specks; brachiopods
and crinoids; flowage structure with dark brown
shale

St ek

¥

- L.
Elk Point Group?
(Top at 1,688 feet)

1,688-1,698 (Cbre No. 123, 10t) Dolomite and anhydrite, dense,
buff to llght brown, with dark mottling and
laminae; scattered. anhydrite crystals; thin. &
gypsum laminae; lenses of brown anhydrite

1,698-1,708.  (Core No. 1R4, 10t!) .
-1,6881-1,7011 Dolomite and anhydrite, as above
1,701'—1,708' Limestone, buff and light brown;
‘grains round to angular, medium- to coarse-
_ ) grained, with calcite matrix; finely laminated
e with dark brown shale; streaks and specks of
' - anhydrite .
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1,706'-1,708' -Dolomite, cream-buff, fine-
gra:.ned 5 f:.nely porous (? )
1,705-1,715' “(oére Noe 125510t) Anmhydrits, dolomitic, brown
3 - and brown-grey, and flne-gralned anhydritic
dolomite :

1,718-1,729. . (Core.No. 126, 10!'). :
) it .o 1,718'-1,727' Doleomite, grey to light brown,
very fine-grained; in part with fine, dark

brown laminae

. 1,7271<1,728! Siltstons, interlaminated with
i . dolomite, grey, in part w:.th a greenish
- tinge, arglllaceous .

1,7281-1,729!' . Dolomite, buff-grey, fine-grained

1,729-1,739 .. (Gore Nos 1R7,:20') Shale, finely silty, grey to
o .. e .. greenishvgrey, dolomitic; :in part silty dolomite;
+  scattered.charaphyta :

N i’lowage("l structure 3 scattered, small anhydr:.te
inclusions

1,740-1,759  (Core Now 129, 101) Shale and dolomite, imbermized,
mostly greem.sh grey to greenish buff

. i N . R SR P - b ERN

© 1,759~1,770 (Gore ‘Noa 130, 10t%) Anhydnte, 811ty and dolomitic;

siltstone; -anhydritic dolomite, greenish grey,

in part with red mottling

LOG OF WUODB:ND FORMATION IN BARNSDALL HONOLULU
. : SEABUARD PELICAN LAKE NO. 1 WELL T ed e
0‘0' .
Location’ 1.s. l, sec. _7, tp. 79, rge. 22, Wedth ner.

k.l

Elevat:.on. l 908 feet o Total d_epth. 3,00 feet
Spudded" Janua.ry 265 1950 . Completed- Februdry 26,1950 . .

Samples exam:.ned by A B. Gray and Helen Re Belyea, 1952

I..

——'—————‘__‘_—"‘w

Depth Lithology o
DL . mo R Sd .

" Feet . . .

Overlying beds, Nisku member of‘vvinte rourn formation

1,635-1,655.0 Dolomite, grey to buff, finely crysta.]_llne 3
scattered vugs. with heavy oil: stain



1,665-1,675

1,675-1,685

Ve
‘

1,685-1,705

1,705-1,745

1,745-1,755

t

1,755-1,765

1,765-1,775

1,775-1,805

1,805-1,815_

1,815-1,835

e
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cw -+ 2% Woodbend .Formation ¢

Dolomite and siltstone: dolomite, buff, sugary,
silty; siltstone, light grey, dolomitie, ..~ .'»
micaceous, thin-beddedy pyntic, irregularly
stained with brown oil

Dolomite and siltstone, as above; abundant pyrite;.
© small vugs sbained with-black oil; some vugs
seem smoothed and—-worn

Dolomite and s:n.ltstone H dolom:.te s light grey,
sugary,: in part silty, argillaceous, pyritic;
. silbstone, light grey, dolomitic, with finely
disseminated pyrite; a few fossil fragments;
brachiopod casts; a few vugs, in part after
fossils; rare oil'stain . ...

Dolomite, ,buff, finely.erystalline, slightly - -
pyritic; ‘a few small vugs with oil stainj a
little light grey, dolomitic siltstone

Dolomite, light grey, finely -crystalline, in part ..
. sugary, finely silty, argillaceous, pyritic;
small, imperfectly dolomitized fossil fragments
including brachlopods- a little oil stainj
'brace pyr:.te ‘L . oA L

Dolomte, light grey to buff-grey, finely crystalline,
slightly argillaceous, finely silty; a littlej ..
.smald. w.ggy and pin-point poros:.ty

Dolomite, as above 3 a little sa.ltstone s light grey,
dolomitic, pyritic
. . K o
Limestone and siltstone: hmestom, light grey,
finely crystalline, silty, micaceous, pyriticj
-3, 1ittle, small, vuggy porositys siltstoney .
light grey, with a little greenish arg::.llaceous
nmaterial, calcareous, pyritic'. * .

Limestone and siltstone, as ‘abeve, thinly interw:
bedded with greenish grey, micaceous shale
- -along partings; grades to light grey, fine- N
. grained, calcareous sandstone with intergranular
poros:.ty T mrEE

Limestone,. cream to light buff, finely suga.ry, e
argillaceous, dolomitic; irregularly mixed with
light grey, micaceous, fine-grained sandstone
and wav-y, 'bh:m, brovmlsh grey shale laminae

LR

leestone, as above; sands‘bone, l:Lght grey,

quartzose, micaceous, sl:sgh’dly’ dolomiticy ‘good =
. intergranular porosity - -
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1,835~1,845 Limestone, cream to pale grey, fine-grained,

- i "chalky", slightly argillaceous ‘and silty;. -
jiterbedded grey, calcareous siltstone and
flne—gralned sandstoné -

1,845-1,855“ Dolomite and limestone, cream to light grey, - .
fine-grained, in part argillaceous, silty,
. , . Ppyritic; some siltstone, light grey, arglllaceouS,
o - bxown and grey shale partlngs : .

1,855-1,875 ﬂolomlte, 1light buff to cream, finely to medium
: crystakline; ‘a little pyrite; some dark pyrite-
stained inclusionss a few, thin, fine-grained
dolomite stringers (possibly algal)s; vuggy
por081ty'and fair- 1ntercrystalllne porositys-
a 11tt1e calc1te fllllng vugs

1,875-1,885 Dolomlte, buff, mottled grey, finely crystalline

1;885-1,905 ", Dolomite, buff, finely crystallinej pin-pbimt-ahd-
AT sma]] vuggy porosity* scattered pyrite

1,896-1,898 (Core No., 107, 10") Dolomite, buff, sugary; a.
- . - little flne, intergranular porosity © "¢ Yoo

1,898-1,901 (Core No. 108, 26", broken) Dolomite, buff, poorly

o consolldated, granular, slight to good porosity;
dolomite, buff, dense, argillaceous, finely
‘banded; vugs in upper foot R

1,901~1,905 (Core No. 109, 2'4", broken) Dolomite, grey,
granular; vuggy porosity, much of it after
fossils suggesting fossiliferous-fragmental
rock; some buff, finely sugary dolomite; one
piece grey, finely crystalline dolomite has
"vugs after corals; poorly cOhsblidatéd%at top-:
1,905-1,925 Dolomlte, cream to, light greyg‘finely sugary,
pyritic, in part finely banded, finely silty
. and micaceous; a little sandstone, pale grey,.
. .. Tirde~grained, allghtly'ddlomltic, pyritics
o falr por031ty '
1,925~1,935 DOlomite, buff to grey-buff, finely crystalline;
a féw browmish black shale partings; scattered

v T small vugs
:;;955-1,§4§7" Dolomlte, buff, finely crystalllne scattered,
' small vugs
1,945-1,955 Dolomite, light, grey to light buff, dense,
_ arglllaceous, finely silty; small brown T
s " fragments "of organlc materlal, small calcite

ve:Lns

1,955-1,965 Dolomlte, buff to greyabuff flnely'crysta]]]ne,
e ' mnch is, §ugary, Scattered small“Vugs om0 Ty

[
LA



- 48 -

1,965—1;975; > Dolomlte, buff, flnely crystall;ne to sugary, the '
" latter with good 1ntercrystal;1ne porositys;
scattered pyrite

:::::

1,975-1,985  Dolomite, -buff .to cream, dense, vgry slightly
. ' oalcareouss brown shaly partlngs
R B Y o
1,985-2,0R5 Dolomlte, buff to llght brown, finely crystalline,
slightly argillaceous; small dark organic specks;
Y some of the dolomite has 1ntercnystalllne
- . » - perosity and small vugs; sllght oil stain; a
S . few Qark brown shale laminae

R,025-2,035 . Dolomite, brown, ‘finely crystalllne, slightly
argillaceous; a few bituminous black flecks;
rare vugss trace of pyrite; dark brown shale
* partings AR
R5035-,0585- - Dolomite, light brownish grey, finely crystalline,
5" finely. silty, argillaceous; abundant carbonaceous
specks and streaks; scattered small vugs

2,055-2,065 . Dolomite, buff-brown, Finely. to' medlum crystalline
and with small vugs; cr1n01ds, some finely
silty, argillaceous dolomite with carbonaceous
specks, as above, a llttle pyrlte, calcite veins

2,065;é;i65 Dolomlte, brown to grey-brown, finely crystalline;
trace pyrite; good vuggy porosity; a few small
.+, . Spores at 2,085 feet

&

R N ..

» .;

Ireton Member = i
2,105;2,115~ Dolomlte, as above; sohs dolom;tc, pale grey,
dense to finely crystalline, finely silty,
argillacequs, micaceous, in part slightly.
pyritlc, cr1n01ds’ small organlc specks

Ry115-2,125 . pmlomlte arid shale: dolomite, light grey, dense
' to Finely crystalline, silty, argillaceous,
in part slightly pyritic; shale, dolomitic,
. light greenish grey,. with black carbonaceous
" flecky; bryozoa and crlnclds ! t

R91R5~2,135 Dolomite, argillaceous, llght‘greylsh brovm to
. . greys. flnely'crystalllne, small organic specks,

n Voo P e Y Y e

of light green, argillaceous siltstone

Rs135-R,155 Dolom1te, grey; medium to coarsely crystalling;
- e 1n‘part sugary; sScattered crinoids; grey,
T silty dolomite and siltstone with carbonaceous
specks; greenish grey pyritic shale

2,155-2,165  Siltstone and shale: siltstone, Brey, dolamitic,
pyritic, micaceous; shale,”light green,
micaceous, finely silty; some dolomite and
shaly dolomite, as above



R,165-2,175

L3

R517542,205

2,205-2,215

2,215-2,R55

R4256=2,275

2,275-2,205

2,%95-2,305'f

2,305-2,315

2,315-2,325

2,325-2,365

Ry 365=2,375

W oy

s flnely erystalllne

: Dolomlte and 11mestone'
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Siltstone, light grey, dolomitic; carbonaceous
specks and streaks; dolomite, browm to grey,
: ~\_L (.:”
¢ A2
cSllﬁstone, llght greenlsh grey,-pyrltlc, dolomitic;
shale, light green, finely silty, micaceous

Limestone, buff to:brown, crystailline; in part
argillaceous and mottled with dolomite rhombsj
bituminous, black, organic flecks; trace of
pyrite; in part sllghtly=01l'stained' ostracods,’
and crinoids -

S 4

Iamestone, cream to llght brown, dense; in part
‘-mottled with dolomite rhombs; varies to sugary,
llmy dolomlte, a few small fossil fragments

¢

dolomlte, dark yellow1sh
brown, finely crystalline tc sugary, slightly
argillaceous; limestone, as above

Dolomite, dark yellowish brown, finely to medium
crystalline, in part sugary, argillaceous,
pyritic; some limestone, light brown, dense,

: pyrltlc, dark brown, thln, shale laminae -

'some white chert- some brown, porous, sugary
dolomlte, possibly recrystallized cavity
fillings; small carbonaceous(?) specks; inter-
) bedded arglllaceous, sugary dolomite -
Dolomlte, cream to light grey, coarsely crystal-~
llne;'vuggy por081ty R

Dolomlte, light grey, finely to medium crystalline;
in part granular; silty, pyritic, arglllaceous
matr:ux 3 Tentaculltes e

Dolomite, silty, arglllaceous, light grey to light
brown, finely sugary, slightly pyritic; varies.
to arglllaceous, dolomitic siltstone; Tentaculites

.t [ [
. ""T0p Duvernay Shale"

Dolomlte and ‘shale: dolomite, brown, finely to
mediun crystalline, with some vuggy and
»  dntererystalline porosity; a little white - %
- ‘chert 'and conodonts; shale, dark brown,

¢ “bituminous; varies to brown, fine-grained,

shaly dolomite

. v Vel o iy



2,375-2, 385

253852, 395

P

2,595~2,415.*

s

R9415-2,435
2,455-2,465
2,465-2,485

L

2,485-2,515.

2,515-2,525

| 2,525.2,555
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Cooking Lake Member

Iamestone and dolomlte° llmestone, creamn to light
buff, dense, dolomitic; varies to buff, finely
sugary dolomite; rare, small spores; a llttle
white chert replacing lanwstone

Dolomitey, yellowish grey to pale grey, finely to
medium crystalline;. vuggy porosity

Dolomlte, pale yellow1sh brawn,to cream and greyish
yellow, finely to medlum orystalline;
fossiliferous -- abundant crinoid disks and
suggestion of stromatoporpids and bryozoans; -
small. vugs; greenlsh grey saltstone partings

Dolomite, light yellow1sh brown, finely to medium
crystalline; a few small vugs; selenite filling
cavities

Dolomite, cream to white, flnéiy'to medium
. :crystalline; a few small vugs, dn part filled |,
with selenite

Dolpmite, white to pale yallowish grey, finely
to coarsely crystalline; cavities filled with
gypsum fibres; abundant pyrite and tarnished . .
sulphides in part repla01ng crinoids and algal
growths

Dolomite, pale yellowish b:owﬁ, medium crystalline;
scattered small vugs in part filled with gypsum

Dolomlte, cream to pale yellow;ah brown and’ grey,
finely crystalline; possible. recrystalllzed
¢, granular structure . .- .

Dolomlte, ‘cream to pale grey; finely to medium
crystalllne, a few scattered vugs

-

2,555—2 575 T Dolomlte, as above; grey, pxrit;c ‘streaks

"m2;575-2 605

ke

R,579-2,584

¢
3

2,605-2,645

R4645-2,685

[

TR

Dolomlte, light yellow1sh brown, finely crystalline;
scattered carbonaceous specks; suggestion of
stromatoporgid-copal structures; cavity £illing(?)
of coarsely sugary, porous dolomite; wvuggy
porosity; ;brown partings - -

-

[ L R .-

(Core Noe liO,_;lE): Dolomite;.brown, finely
cerystallines inclusions of white secondary
anhydrites spots of heavy black oil

Dolomite, yellowish brown, fihely to medium
crystalline; scattered, vuggy porosity

‘Dolomite, yellow-brown, finely crystalline; in

part slightly argillaceous and with brown,
carbonaceous specks; vuggy porosity; shaly
partings
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R4685-2,705 Dolomite, as above; brown .shaly partings more
common than above’

Ry 705-2,7R5 Dolomlte, llght grey to buff flnely crystalline,
in part finely sugary, sllghtly silty and
arglllaceous S e

RyT7R5=2,735 Limestone, greylsh buff, cryptocrystalline,
—— “argillaceous and sllghtly silty, slightly
<. .+ dolomitic . .-
2,735-2,755 ~ Limestones; greyish bulff-, .cryptocrystalline,
s slightly. dolomitic, trace of pyrite; some
greylsh brown, dense, arglllaceous limestone
- - .o . . ~ R Hu".n )H~
- s P . '*g f - '.';.
. Beaverhlll Formation: "fsr

(Top at 2,755 feet)

2,755-2,765  Limestons and shale: l1imesbone, light grey, dense,
’ finely silty, argillaceous, pyritic; shale,“
. . greylsh brown to greys; brachlopods

~

o

. LOG OF COUKING LAIQ:, MEMBER, WOODBEND FORMATION,
T ¢ v 'IN BEAR} BILTMCRE NO. 1 WELL 2w}

P A

Locations 1.s. 7 sec. 11, tp. 87, rge. 17 w;4th mera.

Elevation: 1,445 feet SRR Total depth. 2,863 feet
~_.,. Blim o . 2 :
Spudded: June 21, 1949 Completed° se?ptember 29, 1949
Gor¥s’ exymined by Helen R. BeZyea and R de‘\‘f:x:‘b, 1951 Tl
LR
Depth . Iithology
Feet

Overlylng beds, Ireton member
829-839 - *"(Core Nos 37, 10*) T
RS N - L . . T
829'-8571! Shaleé, calcareous, greenish grey,
flnely's1lty3ffalrly fissile; few thin layers
of dense, dark grey, argillaceous 11mestone,
lower 1% feet 'thinly lamindted Coame

857l'-859' Limestone, brown, dense, medium-
gralned, nodular; dark and light brown,

- . finely lamlnated, shaly'llmeStone; abundant
. o ' pyrite ‘+ v
859J8l9’ ~ (Core No, 38, 10%) Limestone; brown, dense,

nodiular; with wavy, -ddrk brown, bituminous(?)
shale laminae; scattered, small, crinoid
fragments
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849~-859 " (Core No. 39, 101)- ~ L L

, 8491-850' Limestone, as above

2' . ,',, . ", {. . .. ° .- :.'
Cooking Lake Member

(Top at 850 feet)

850'-859' L:_mestone s l:n.ght brown and bu.ff
cryptocrystalline, in part pelletoid,
medium~grained, in part fossiliferous- .
fragmental; rubbly zone witlhi-abundant -small -
‘spores~ scattered, flne, dark laminations

-

3o

859-869 (Core No. 40, 10!') Limestone, light buff, fine-

" to medium-grained, _fos5111ferous-fragmenta1,
scattefed&smeil.vuge; thamnopora-type corals,
pelecypods .

8694885 .v~ (Core No. 41, 10') leestone, as above

885-895 .(Core Nos 42, 10') leestone, as above, abundant
stromatoporoids; medium to coarsely pelletoid;
scattered small brachiopods; flowage(?) structure

895-905 (Core Noe« 43,.10') Limestone, as above; crypto-
crystalline, with brown carbonaceous specks
and fine calcite veins; in part coarsely
pelletoid (algal?); abundant small fossil

# . " .fragments --‘brachiopods, ostracods, stroma- '
toporoids, or corals; irregular brown shaly
‘partings

905~915 {Core- No. 44, 10') Limestone;.as above, with small
__calcite veins; rare scattered crinoids,

" "byréchispods,” gastropods, and ostracods;” faip -
flowage(?) structure; some shale

BT

. — . . o p———— o

915-925 ~ (Core No. 45, 101)

9151-.9221 Limestone, as above
OR2 19251 Ianestone, greyabuff, dense, slightly
dolomitic, in 2-inck bands ‘interbedded with
. dark brown to bro ~grey, shaly limestone in
v - . %= to.Z-inch bandsy with wavy, dark brown
NIRRT : lamlnae, few stylolltee

925-935 (Core No. 46 ‘10t) ’ 3[
SRR _925'-927' leestone, as ébove

" L. - 9R71-9331 leestone,'buff, cryptocrystalllne,
with small calcite veins, in part oolitic,
with ooliths about % mm. to % mm., finer

. . . in upper party more concentrated in middle

T .+ . part, scattered in lower part; scattered

AR stylolites « TALE L



935945

974984

. R N

984-994

987994

" 5
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oo 933'-935!  Limestone, grey-buff, dense; inter-
bedded with thin,. brownish, shaly streaks

(Core No, 47, 10!) leestong, buff, cryptocrystal-
line, with fine calcite veins; small fessil
‘fragments; interbedded, greyabrown, argiliacepus,

* dolomitic limestone interkneaded with crypto-
crystalline limestone; brachiopods, gastropods,,
and crinoids

~ (Core No. 48, 91) Limestone, as above; crinoids

PEPe-of lackinigdgood flowage(?) striugture im
brown shaly limestone

- (Core- Now 49, 10%)- -Limestone, as above; few - .~

scattered crinoids

(Core No. 50, O') Limestone, as above; from 970
to " 97R feet, Ilmestone, light brown, dense,
medium-grained, pelletoid; with fossil fragments

974-981 * Limestone, 'as above; fossil fragments

981—984 *Iimestone, buff-grey) slightly = =" -

" “apgitiaceous, ‘with dark grey streaks and
pyrite ‘specks;’ upper 1 foot fossiliferous —
gastropods

T
P I AN -

v

(Core Np.‘§2, 10')“

N ;: o N
984120871 Limestone) as above; scattered

. brachiopods. .
&, :m R

4" Béaverhill Formation

(Core Noe 52) Limestone, grey, 1ncreas1ngly o
argillaceous” and fipely &ilty downwards; te
lower part greenish greys; many scattered
brachiopods -~ athyris and spiriferoid types;.
scatteréd pyrite; in part w1th intensive, fine*
flowage(?) structure

(Core No. 53,  10t) Shale, greenish grey to
“buff-grey, calcareous, 31lty3 scattered
' splrlfer01d brachiopods
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ST L LOG OF WINTERBURN AND WOUDBEND FORMATIONS
- "« . JIN.IMPERIAL DAPP'NO., 1 WELL

Location~ 1.s. 5, secs R9,. tp; 62 rge. l, Vie Sth mer,
’ af v R
Elevatlon. *2,086 feet' o T sPotal depth& 74575 feet
Bt a g NIRRT o T N

Spudded: kAugust 165 1947 . o ‘Completed'*fDecemoer 6, 1948

Samples and cores examined by Helen R, Belyea, 1949 and 1952

" . = B

R e € e vt 4

Sl S Kl - '-):é RS N 3 R LR o I A

Depth PR 1) Iﬁ.‘ghelogy S4oran
’ ’ ' ‘\ T " DEAeR +

Feet TEoels . Bun

Wintefburn Formation
(Top, from electric log, at 5,745 feet)

. Gramlnla and Calmar Members

o dalaran

3,750-3,755 . (Poor sample) Sandstone, light grey, fine-grained,
-"_i*' quartzose, sllghtly calcareous; a little,
S brlght apple-green Yhale

<t

8,755-3,770 Missing

3,770-3,775  Dolomite, grey, finely erystallil¥, tight; some”
l;ght buff, sugary, pyritép dolomite

34775-3,780 Dolomite, light buff, sugary, pyritic as above;
sandstone, light grey, quartzose, slightly
calcareous, flne-gralned, bright green shale

partings:.. .. =

5,780-3;7857 Dolomite, light buff, sugary," and iight grey,
.o flnely crystalline

Ao

5,78576,790' Dolomlte, buff, finsly crystalllne to sugary, the
s latter with fair, small vuggy porosity

3,790-3,795  Dolomite, light grey, sugary, silty to sandy; some
sandstone, light grey or*white, flne-gralned;
quartzose, with scattered pink grains;
calcareous cement; bright green shale partings

3,795-5,810 Dolomite, buff, finely to medium crystalline;
vuggy perosity

3,810~3,815 Dolomite, light grey, coarsely crystalline;
. pin-point and vuggy porosity

5,815-3,820 Dolomite, as above; some yellowish buff, sugary,
finely sandy dolomite



3,820-3,6825 '

5,825;5,8504

<
3, 830~3,845

5,84515,850~
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Dolomite, light yellowabrown, finely to medium
crystalllne

Wl J -

LA bmibé, as above, and buff, sugary, silty

CipL gl

dolomlte
Vg Co IR
Dolomlte, buff sugary, flne-gralned, limy'sandpmatrlx,
cr1noid(9) fragments, 3,830 to 5 840 feet
5 4
Doltmite,  light brown, flnely crystalllne, small
-caleite veins .

3 850-5,860411LDolom1te, buff, finely crystallinej in part.sugary,

Linmoa T

3, 860—5 865

o

3,865=3,870

3,870~3,905

3,905-3,910.

- b

"r'-‘

5,910-3,925

finely'sandy, sllghtly ‘calcareous

Dolomite, sandy, buff to grey;buff fine~grained,
-in part sugary,- arglllaceous some buff-grey, .-

"« dolomitic, flne-gralned, quartzose sandstone

Dolomite, in part, as above, in part grey-brown,
finely crystalline, slightly argillaceousy
thin, shale partings : e

Siltstone and.silty,-grey, fine-grained, argil- .-
- laceous dolomite, probably interbedded;
- scattered pin-peint vugs and pyrite

Nisku Equivalent . I

- Dolomite, light brown; sugary, silty, pyritic; -
grey, argillaceous, silty dolomite and siltstone,
as above; a few fragments of bright green shale

Dolomitic limestone, light brewn, cryptocrystalline
to finely crystalline, grades to buff, calcareous
dolomite; some light grey, fine-grained,-dolomitic
limestone with fine, scattered pyrite

34925-3,980 - Limestone and dolomitic limestone, as above; greys

3,930~3,935 - '

1

3,935-3,940 " -

4{_.\

LI L

349553, 960

calcareous, pyriticy very silty dolomite and
dolomitic siltstone with a graln size of 0.01
" to Q.1 mm‘ ] . .

st

Slltstone, grey, dolomltlc, pyritic, micaceous

-8iltstone; as above; limestone, grey, finely - '
»- ¢ crystalline, silty; arglllaceous partings;
scattered brachlopods :

Siltstone, grey, calcareous, arglllaceous,

: pyritic, micaceous, argillacédus’ partings}-
brachidped and coral fragménts; scattered
carbonaceous specks; some grey silty limestone

'fr -

Siltstone, grey, as above; argillaceous partings;
carbonaceous specks; scattered calcitic
organic fragments



3,960-3,995 -

 3,995-4,000_

4,000-4,010

4,010-4,020"

A
4,,0R0~4,4030

4,030-4,,040

4,,040-4,055-

4,055-4 ,060

4,060-4,075

4,075-4,,080
o=, 0%

| 4,080-4,090

4,090-4,095

4,095-4,100

A

4,100-4,105

4,105-4,110 "
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Siltstone, greenish .grey, more argillaceous than .
above, micaceous, pyritic, calcarecus; grain
size up to O.l mm.; in part becomes more
calcareous and has scattered fossil fragments -

Limestone, light brown, very fine-grained,
arglllaceous 3 very' f:.nely silty Tt

Argillaceous llmestone and shale: limestone,
-buff-grey, dense, silty; shale, greenish.grey .-
to buff-grey, limy, silty, massive

Limestone, light brown, cr'yptocrystalline' ‘ouffe .
grey, and browh, argillaceousy finely silty
limestone and shale

v N
b o y

'leestone s buff-grey to grey, argillaceous, dense 3

scattered pyrite; greenish grey, pyritic,

massive ’ limy shale
" .')f . 2

~Arg1113ceous la.mestone, grey to greeru.sh grey,

pyritic, finely silty; grades to blocky shale

Limestone,- buff,.dense, finely silty; some'- -
greenish grey, silty, argillaceous limestone
and calcareous, argillaceous”siltstone, as
above; scattered, fine pyrite

Missing R

- Iimestore, buff, dense, finely'silty, finely -

- pyritic ,~-sca’bté‘f'ed brachiopod fragme nts

Siltstone, green:.sh grey, argillaceous s ca.lca.reous s
pyr:.t:.c

t N vy

| ’Limestone,tbuff, dense ’ earthy, very finely silty,

pyritic’

L:.mestone, as above; s:.ltsténe, green,arg:_'l.laceous,
caleareous, pymtlcc— .

Limestone and shale: limestone, light brown,
f:.ne-gralned, argillaceous; shale, greenish

'grey, calcareous, micaceous, fissile

e T oW

.Iimestons,-in part: 1ight brown, crypbocrystallines

inpart grey, a?glllaceous, ‘dense, earthy;
shale, greenish grey, finely $ilty, calcareous;
scattered brach:.opod fragmenbs

Limestone, ‘as above R w:.t.h. iron staa.ned grey. pebbles('?) 3

:weathered fossil fragments
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. 1wfcy:adbensd. Formation - .+ © Cog i B
(Tcp, from electr:.c 1og, at 4, 115 feet)

. .I.

I A PRS- . JER 4 LA
elde oLt e Tretot’ Member e 3 0%

ve e 3 T - I oy of ~- I
EYFCCRNRTEN ¢ o X . ’-., (I 120 t I3

L

4,1]10-4,120 S:thstone, argillaceous, calcareous, greenish
grey; trace dark brown ln.mestone and brcwn

shale : e =V

4,1R044,126" “Linestons, - 1ight: brown, - cryptocrystalline o™ B> e-
finely crystalling; scattered’brachiopods,
crinoids, and other small fossil i‘ragments 3
shale, greenish grey, fissile, ‘calcaredusy '+
micaceous; large fragments of pyr:.'be H

Plectogyra identified by R. £%-D" Wickenden

44,125~4,130 (Poor sample) Probably greenish:grey shale arid >«
. ‘ buff . cryptocrystalllne l:unestone, w:l.th pyr:.te
,.""'.'.',‘Z:\" 'u'.'." - o g
4, 180-4’41.55 Sil'bstone ¥ arg\ﬂ.‘laceom i g5lcarsbhs, grey, .
micaceousy Varies: to-ailty shale

4,135-4,140  Missing R R

:140‘4315@ ia.mestone s buffy' fine-grained,” mottled witlf« - .
ks . .dolomive rhcnibs, silty %o fa.ne-ly sandy; varies

Llodn o buffy dolomitic siltstone -
4,150-4,155 .Missing raakl g DSy
4,155—-4,16@ .Iamestone, us above =0 e wlemdni SR DRl s
) ”‘J . B e b VJ.,L‘

4,160—4 165 Ia.mestone y.as: abowa, and limestone, grey, very
fine~grained, argillaceous

T . - . 5
(A . . v ey,

4 165-4,175 ‘Shale, grey, m:.c;aceous, calcareous

: Tk, WO b " !.‘.

£

,175-4 180" - Shale s as above} iiestone, argi’ilaceous, grey,
dense
S RN - N ’ . .!;: .z . TR '_;;:'
4,180~4 4220 « L:,mestone s bui‘f-grey, i‘:l.ne-gralned, in part
dolomitic and sandy; light brownish grey,
calcareous, arg:.llaceous sa.l‘cstone and buff-

grey, f13311e shale o ) et S T
4,820-43225 . ~Mlssing

4,225~4,245 Siltstone and silty limestone, as above

4,245~4,250 Shale ’ greemsh grey, calcareous s m:.caceous )
2. .'«-. EEY ST I3 £z “‘L . 'bv( - ““ {.':}_‘ ~
4,250-4,280- S:thstone s Caleareous, greemsh grey to brownish
grey, slightly argillaceousj light grey-buff,

argillaceous, silty limestone .

B LT g, R -
taos - ‘w » vroalile, O Al R}



4,260-4,270

4,270,275

W

N i..

4,275-4,280
4,280-4,285

4,285-4,290
4,290-4,295
429544355

B A
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Limestons and-siltstone: grey-buff, silty,
dolomitié¢, argillaceous, fine-grained limestone
and ‘interbedded calcareous siltstone

Limestone, light, brown, very fine-grained, slightly
argillaceous; some siltstone and silty limestone,
as a.borve

i
U nsl . - - byl

Mn.ssing

-Shale, greenish grey, calcareous,. micacsous s, silty

L dn part, fissile
Missing . .
Shale, as above

. Missing

4,355-4,360

44360-4 , 370
4,370-4,385
4,4385-4,390

4,390-4, 395

4,4395-4,400
44400-4,405

y

44405-4,415

' 4,415-4,420

4,420-4,430

4,430-4,435

4,435~4,440

_ Limestone R ére’y, very fine-grained, finely silty

s
v

Iimestone, buff-grey, fine-grained, silty, pyritic,
argillaceous; interbedded calcareous siltstone
and green:.sh grey shale

1

A e

¥issing .

Argillaceous limestone and shale: limestone,
light grey to dark greenish grey, siltys shale,
greenish grey, silty, calcareous, massive

Hesing

Limestone, grey-buff to gfey, very fine-grained, .
silty, argillaceous; interbedded calcareous
_siltstone and greenish grey shale

Missing
i .-

(silt grains less than 0,01 mm,.in diameter)

Shale, greenish grey to green, pﬁritic, finely
silty, fissile in part; some grey. limestone,
as above , e b
L:.mestone s light buff, . ne-gra:.ned, in part
. finely crystalline, finely silty, slightly
argillaceous; thin, brown, shale laminae or
partings

Missing
$haly limestone and shale: limestone, light’ grey

to buff-grey, shaly, dense; shale, greenish
grey, calcareous _

Limestone, light grey, dense to fine-grained,

slightly silty; brownish grey, argillaceous,
' calecarsous siltstone and shale, interbedded
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4,440-4,445 Limestone, shale, and siltstone, as above; trace =

R of brick—red silty shale or siltstone

sty

oy 445-4,470 “Lamestone, arglllaceous, llght brownlsh grey to
grey, dense; interbedded, gresénish grey to
 brownish grey, blocky; calcareous, flnely
e o 81lty'shalé' scattered pyrlte ’ vy
4,470-4,485" - Linestone) 1ight bulf,: very finély crystalline,
slightly arglllaceous, and ‘buff, silty
, argillaceous, speckled, fine- tq medium-grained
©T0 1L limestone, grading t¢’ flne-grained, calcareous,
: arglllaceous siltstonie "

4,485-4,495  Iimestone, argillaceous, buff-grdy, dense; -
interbedded, greenlsh grey and brownish grey
siltstone and shile; scattered brachiopod’
. o' ., fragments and spines = . p
4,495-4,510 Limestone, arglllaceous, 1ight grey, dense;

greenlsh grey shale, with carbonaceous( ) streaks

4,510—4,515 Lgmestone ané shale, as above, a ‘few fragments
"7 grey-buff, Tinely to coarssly crystalline
Meregt gt s e limestone with irregular dark grey 1nclus1ons _—
o e prdbably'f088111ferous-fragmental

e ‘:Ca.

4,515-4,530 “‘CPoor samples) * Limestone, gréy-buff, dense;
R greenlsh grey to brownlsh grey shale
‘u.\. ERV I L

4,550—4,5&6“L Iamestone, buff fine= to medlum-gralned, probably
clastic, 51lty3 slightly argillaceous; small.
fossil fragments; brownish grey, silty’ shals"
and siltstone, interbedded

¥ b

LI

Co JUN BedBY
Sy e S C o L e
4;540-4,545 ‘“Calcareous shale, light cﬁocolate—brown, blocky

4,545-4,565 Limestone, buff to light brown, argillaceous, e

* finely silty; dehse to finesgrained, inberb&dded,
) brown, calcareous 51ltstone and shale

At
2 - EANE ]

4,56554,555 ' leestone, buff, flne-gralned, finely silty; in
part slightly délomitic and shaly; dark brown,
: ' i coarse, ohaly'511tstone and shale partlngs
4,575-4,580" Wssing” - ¢ .

4,580-4,585 . . Limestone, grey-buff, dense

&

T8 FARLS IR

2
A

[ -

4,58584,500°  “Missing' T - o s
Slhe s . 5 e " S
4,590-4,600 Limestone, buff to light brown, dense to very
fine-grained; scattered brachiopod fragments

4 600—4,6OS,M, M1351ng

edey 4w L S T .oty S \,..h;.it.:

4, 605-4 615¥‘°££amestone, as above; 1nterbedded, dark brown,
ot arglllaceous 31ltstone and shale

N <
PR £+ ’ p‘G..

LI N L. . . R . L
I3

K
LI S AT



4,615-4,620

4,620-4,625

4,625-4,650" -

4,665-4,670

4,670-4,675

4,690-4,705

“4,705-4, 720

'
t.

P
S

4;72044,735

437354750 -

L

475044 ;755
A

4,755-4,765

T

Yoo W

4,765-4;795

4,795-4,800

i

44800-4,815-

4,815-4,825

4,825-4,830

*Argillaceous llmestone, as’ above

Missing ™ - e
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Missing

Shale, dark brown to brownish black, with
calcareous 81ltstone laminae; small carbonaceous(?)
Specks . '

£

Timestone, light brdwn, flne-grained- dark browm

shale, in part specked with calcareous materialj
Tentaculites; a few brachiopod fragments,
scattered pyrite .- - -

Limestone, arglllaceous, buff-grey to grey, dense,
pyritic in part, grades to blocky; limy shale

Missing

? .

]

Argillaceous limestone,’ as above, and brownish
grey, blocky; llmy shale

“Argillaceous 11mestone, light grey to llght

greenish grey, dense, earthy, more shaly than
above- shale, greenlsh grey to brownish. grejy.ic
Shale, silty, dark brcwn, blocky; with light brown
- gtreak, calcareous; carbonaceous specks; a
_ 1little light brown, dense limestone
Limestone, light brown, dense, argillaceous,
slightly earthy; brown calcareous shale
o ¢ Tt - 8

Iimestone, greyish browfi‘to brown, dense to fine-
grained, argillaceous; interbedded, dark brawn,
blocky, calcareous -shale

- Shale; light greenish giey, calcareous - - e

v -
oy e

+ Iimestone, light brown, dense, slightly argillaceous;

brown, calcareous shale and dark brownish black,
brown—streaked, bitumlnous(?) 'shale = - -~

Iimestone, arglllaceous, light grey, dense; grades

to greenish grey, limy shale; few brachiopod
spines o Ceg e s

Limestone, buff, cryptocrystalline, slightly -
argillaceous; light brown, smooth, ma381ve,
calcareous shale or mudstone C e

‘Top Duvernay Shale

Shale, dark brown to brownish black, with brown
streak, slightly calcareous; inclusions of
crystalline calcite, probably replacing fossil-
fragments; conodontsi some limestone, as above,
and some buff, fine- to coarse-grained limestone
with abundant brachiopod spines
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i -~

4,830-4,845 Limestone, buff, as above; gome light brown,

W 2 Y - Line~grained, argillaceous liméstone and limy- .’
shale; shell fragment limes¥one with brachiopods,
crinoids, spines, and other small fossil

LEU0ILE e -Preagmentsy in part silicified; dark brown shaile, -

VAL s partlngs; ai i‘ew _spores at &y 855 feet
N U £ P -nr'ﬂ : [RR

Green Shale Equlvalents of Duvernay and Cook:.ng Lake

484550 /850: - Abgillaceous’limestone ‘and shale, grey and ‘. -
: - greenish grey, dense; in'part silty

4,850+4,855. LMiEsing . - .. .. . SO ey
4,855-4,860 Arg;n.llaceous llmestone and shale, as above
R : rig =20

4,860-4,875 Lmestone, arglllaceous, grey, dsnse

,-8‘75-4,88,9,, ‘Limestoney and ‘shale: . limestone, as abovas Shaleyc

» «¥ . grey to.greeiish grey; grades from blocky
calcareous ‘shale to silty, fissile shale

4 880—4-,885 Missing:r. e ¢ PR LY
= ”L 2 o e s "l . H' ) Wt .}Ar"
4,885-4,895 Shale, grey to greem.sh greys in part very silty
to sandy, micaceous; some grey, argillaceous,
o Fem0sul. dense limestongs:, sm;s.ll black ostracods ., ~.-"w,
4,895-4,920 Shale, grey to greenish grey, l:my, arg:.llaceous
BT Lo, 11meetone, gmy, dense . . oA -ued,
X v . ‘ < o .,v N -
4,90 -4,925 L:Lmestone s buff, cryptocrystalhne, very finely
sﬂ.ty and argl_laceous
" ";';"‘:E kS ‘ ..' - .. ’ "" ‘ N : o3 - o ..- - ‘J. [
4,925-4,935 - .(=Peor samples) Shale, greenlsh grey, calcareous,
fossile; some limestone, as above, with small
i.. .7 scattered spines; same mass:o.ve, :smoothy . .. 7,0
‘.calcareous.shale .

4,955-—4,950. Shale, brownish grey and greenish .grey, inte¢rbedded;
in par‘b finely micaceous, f:_ss:.le
L : v PR A T B Lon SR . .?:‘-
4,950-4,960 Shale, brownish grey to brown, smcoth, calcareous~
limestone, light brown, cryptocrystalline,

finely silty:and.argillaceous

4,960%435965.. . Shale, ‘brownish-grey to. grey, as.above; grades:to, .
browm.sh grey shaly llmes’oone
4,965-4,980 Shale, greem.sh grey to browmsh green, fn.ss:.le, ‘
o ’ .splintery, slightly calcareouS‘ acattered:
.carbonaceous fragments .

rs i
N .

“\1(

4,980-4,990 Shale;. gi'eenish -grey, - slightly. calcareous; few .
ca.rbonaceous specks 3 scattered small sp:.nes
: fi. Dy -

4,990-4,995:. M’LSS:Lng -



4,995-55020

w &1

5,020-5,025

5,025~5,045
5,045-5,095

55095-5,100

54140-5,145

55145=5,155 1

- .

s s ¢

5,155~5,175

=

5,175-5,180

L )

-53195-5,205 .

5,205-5,215

5,215-5,220

5,220~-5,230

5,230-5,235

5,2355,240. .

5,240=5,245
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Shale, greem.sh grey, f:.ss:.le, spl:.n‘bery, small
dark specks .

;n
Shale, as above; caloareous, coarse siltstone,
<" light brown, argillaceous, with abundant shiny
black organic fragments; carbonaceous streaks;
ostracods; small fossil fragments; appears
: fragmental; dark brown shale partings

Shale, dark brown, with brown streaks, green shale
as above-

Shale, greenish grey, finely micaceous, fissile,
as above

some limestone, grey, dense,

fragment of bryozoa C e

Shaié, as'above;
argillaceous;

Shale; as above; smooth ostracods and Primitia cf.
variostriata (Clarke) identified by Re Te De
Wickenden at 5,130 feet

Shale, greenish grey to brownish grey, fissile;
scattered pyrite; a little buff, crypto-
crystalline llmestone :

Shale s green:.sh grey, calc.areoms, micaceous,
fissile

. . - 1 ’ ..

Shale, as above, a llttle lmmestone, grey, dense,‘
argillaceous; scattered tentatulites and
lingulas - . - ...

Shale, as abové, 1iﬁbstone, greﬁhbuff dense to
fine-gralned, arglllaceous, splnes common

>Shale, greenlsh grey and 11ght brovmish greys

scattered spines and small ostracods
Missing

Shale, g;eenish greyﬂto brEWn; ostracods

©
» .

c i
Beaverhill Formation

.Shale, greenish grey; lLimestone, buff, fine—grained

Lamestone, buff, cryptocrystalllne, arglllaceous
Lamestone, grey to buff, dense, arglllaceous, a A
little fine-grained, fossiliferous-fragmental

- Limestoney grey, dense, argillaceous L

.viimestoﬁe, grey to buff,'cryptocrystalline, in

part argillaceous; some fossiliferous-. , -
fragmental with spines
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LOG OF MABAMUN FORMATILN IN SUCONY UTIKUMA NO. 1 WELL
Ty V €, ‘ N 'IJJ. : R 3
Lgca&icn- l.s. 12; sec. 10, tp. 783.rge. 8, W;Sth mer,

Elevation: 2,198 feet K&B. Tatal depth: »5 944 feet

Spudded. » January-10, 1951 - Gompleteda M&rchils, 1951.
N dr PRI R R &'- - B
Samplee exammned by‘Helen R. Belyea, 1952

; > . ,l . nA

’

Depth G 0 O o Latadege M

et A —
1. . DAY e PLIN LX)
A S

Feet
Overlying beds, Exshaw forimation

! ; e BRI . YRS
“Wabamun Formatiodn t TR cp imudUye
R .x.oq felie

(Tob 2t 2,780 teet).

H...Lcc.z i

iy .«.!ﬂ».v.[
R, 780-2,800 Limestone, light grey, fine- to medium~-grained,

spegkled, fossiliferous, cherty,-glaucenitices. .
pyritic

"

S, LG
2,800=2,830 leestone, buff “to. grey; flne-gralned, in part ’
R dolomitic, silty; fossiliferous-fragmental;
"'scattered glauconite; dolomite, light grey,
finely crystalline to sugary, finely silty,
finely pyritic in part, a little pyritic,
light greenish.grey siltstene; grey chert . - -

-

- R,830-2,840,  Limestone, -light buff, finely crystalline, fosgil
e fragments, shale, 11ght -greenish grey, with

large sand grains; siltstone, light grey,

. 4. o, ... pyritic; grey.chert .. e

.

S S O R U T et
2,402,880, * Limestons, .creamy buff, fine-grained, slightly
L dolomitic; in part slighily chalky; fossil
fragments and possible pelletoid structures;
.0 . w:n . crinoids and brachmopods, spots of dark browm.!
e e 0il. staln -, AR
) Ty ,L, LR N

2,880~2,890 Lamestone, creémy'buff, flne-gralﬁed f083111ferous-

- [ V) e

2,800-2,900 Liveatons, creamy buff, Jc{rygtqcrystalllne, with
small calcite veins; some granular, fossiliferous-
fragmental 11mestqne, as abqve .t

.
’.l

o
2 900-2,910 J_Lqpestone, creamy‘buffw £1na—gra1ned' with fine

fossil fragments; irregular strlngers of light
4 buff sugary dolomlte o t.;u ‘« i . -

Ao, . 3

14

25910-2;§20, meestone, as. above, with dolomlte stringers;
N crin01ds commons. thin.brown shale laminae



2,920~2,960

R,970-3,000

3,000+3,010

3,010-3,030

5,030-5,040

3,040-5,070

-,
¢

3,100-3,110.

3,110~5,130

3,150-3,140
3,140-5,160
551603180

35180-3,210
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Limestone, creamy buff, fine- to medium-grained,
fossiliferous—fragmental;, crinpids, brachiopods,
and ostracods commoni in part Wwith poorly
developed pelletoid structures

e

_ Limestone, buff, medium- to coarse-grained, .

fossiliferous-fragmental; in part pelletoid,
with some ooliths; white and grey chert, some
show1ng replacement of fossil fragments

e [P N — . .o
iabpa—— b i —— e

Limestone, creamy buff cryptocrystalllne, a few
fossil fragments; brachlopods and crinoids;
thin-brown shaly material -- possibly from
stylolites

Poor.sa@ple .

Limestone, creamy buff, fine- to medium~-graineds;
in part peililetoidj;--seme may be algal; in part
fossiliferous-fragmental; thin brown shaly
lamlnae

meestone, as aboves grey chert

Limestone, light buff, fine- to medium-grained,

fossiliferous~-fragmental and pelletoid; chatky -
~mabrix, mottled with ecalcite crystals, possibly
2 as a-result of recrystallization or possibly
‘finely ground-crystalline organic debris

Limestone, as above; light grey chert

Iimestone, cream; fine-grained, fossiliferous- - -
fragmental; less .crystalline calcite than above
Limestone, cream, fine-~ to coarse-grained, pelletoid,
fossiliferous-fragmental; ostracods, brachiopods,
banded algal or stromatoporoid fragments,.and .-

crinoids; a little intergranular porosity

‘-Idnestoné, creamy buff, chalky, cryptocrystalline

to fine-grained; slightly pelletoid; small
indeterminate fossil fragments
N £ v S
Limestone, creamy buff, chalky, pelletoid, fine-
to medium-grained, in part algal; in part _
foss111ferous—fragmental; ostracods e

.Iamestone, creamy'buff, flne-gralned, chalky,

fossiliferous-fragmental; a little pelletoid
1imestone, thin, dark browny- shaly laminae ~

Ilmestone, buff,vcryptocrystalllne to fine~graineds
in part pellstoid; fossil fragments; a few small
vugs filled.with calcite and pyrite; light grey-
‘chert; thin brown shale laminae



e
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» ety
Toaoal Al
¢ ot e e s

Limestone, créamjﬁbﬁffgmohélky, fine~-grained,
fossiliferous and pelletoid, mottled with

- Licdolemite .rhombggrthin, brown, . §hgly lamlnae,

Uil e a lidtle.inkepgramular porosity

AT darrn

3,270-3, 310

3,320=3, 350

54 350~3, 380

34380=3,400

34400=3,410

34410-34440

3,440-3,490

5,490"5, 500

3 45003, 560

8560~3, 590

1'j I b s e Lok

Limestone, creamy'buffi fine~grained, fossiliferous;
in part irregularly fine to medium grained and
pelletoid; irregular stringers of dolomitic
limestone and sugary dolomite; thin dark brown
shaly laminae

Limestone, creamy buff, chalky, fine-grained,
fossiliferous; in part pelletoid - algal(?);
in part mottled with dolomite rhombs and
grading to buff, sugary dolomite

Limestone, creamy buff, finely fossiliferous-
fragmental; in part pelletoid; a little
dolomite; crinoids and ostracods

Limestone, buff, cryptocrystalline, some coarsely
pelletoid; abundant small fossil fragments and
algal(?) structures; a few vugs lined with
calcite crystals

Limestone, creamy buff to buff, fine-grained; in
part finely to coarsely pelletoid; finely
fossiliferous; in part chalky

Limestone, as above; dolomite, buff, sugary

Limestone, light buff, fine-grained; in part
finely pelletoid; small fossil fragments; thin,
dark brown, shale laminae

Limestone, buff, cryptocrystalline; numerous
crinoid fragments amd large brachiopods; a little
fine-~grained pelletoid limestone; stringers of
buff, sugary dolomite; oolitic limestone at
34450 feet; thin, brown, shale partings;
scattered pyrite at 3,480 feet.

Limestone, creamy buff, fine- to coarse-grained,
fossiliferous~fragmental; in part pelletoid;
scattered dolomite rhombs; crinoids common

Limestone, buff, cryptocrystalline; a little buff,
sugary dolomite; a few small vugs lined with
calcite

Limestone, buff, fine-grained; in part medium
grained and fossiliferous-fragmental; scattered
dolomite rhombs; a little pyrite; thin, brown,
shaly laminae
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Winterburn Fermation
(Tep at 3,590 feet)

3,590-3,610 Delemite, Iight grey, finely crystallines in part
with finely disseminated pyrite and silt;
suggestion of ‘i‘ine-gra.ined pelletoid structure

’ N .
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