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ATHABASKA-BARRHEAD MAP-AREA, ALBERTA

INTRODUCT ION

The Athsbaska-Barrhead area comprises two l-degree
sheets lying bétween latitudes 54 and 55 degrees and longitudes
11% and 115 degrees, a total of 5,600 square miles. Only a
small part of the weéstern, or Barrhead map-area northwest of
Athabaska River was examined in 194%. This corner includes
the east edge of the Swan Hills, from whieh Saulteux, Coutts,
and Allan Rivers flow with steep gradients; and probably con-
tains outcrops of geologicdal importance.

Structurally the combined map-area lies on the east
limb of the Alberta syncline. Dips are westerly and seldom
. exceed 20 feet to the mile. All rocks are sedimentary and’of
Upper Cretaceous age. The oldest are represented by the upper
part of the La Biche formation; the youngest, towards the south-~
west cornor of the map-area, are correlated, w1th the Edmonton
formation.

»

PREVIOUS WORX AND ACKNOWLEDGIHENTS

In 18791, G. M. Dawson and R. G. McConnecll made

k)

lA list of refersnces is given at the end of this report.

traverses along Athabaska Rlver between the mouths 0of MacLeod
and La Biche Rivers. McConnell again traversed part of the
area in 1893. Beginning at Athabaska Landing, he descended
Athabaska River as far as Calling KRiver, crossed over to Peace
River, and completed his circuit via Lesser Slave Lake, Lesser
Slave River, and Athabaska River. In the same year J. B. Tyr-
rell, on his way to the Northwest Territories, examinsd some -
of the rocks and collected fossils on Athabaska River below
"the Landing. Many years later”F. Hi McLearn (1916) studied
the Cretaceous section on Athabaska-River betwsen the Landing
and Fort McMurray. More recently, numerous traverses were
made over most of the arca under-present consideration by
. Drs. J. A. Allan and R. L. Rutherford of the University of
Alberta.  Their work is compilcd. 4n Reperts Nos. 13, 14, 15,
22, 24, 26, 28, 29, ‘60 32, and: 34 of the .Research Council
of Alberta, and in a geologlcal map of the prov1nce.

. : The writer is indebtsd to Drs. Allan and Rutherford
ijr information on the location of outcrops -and fossiliferous
beds in thé basal Belly River sandstone. PFisld work was also
~ facilitated by the assistance of Messrsi.J. G Matthews and
~A. R. Thompson. . . ‘

PHYSICAL FEATURES
: i .

The map-ares is characterized by a glacial tepo~
graphy, morc pronounced in some parts than in others. To
the west, between Barrhead and Athabaska River, a prominent
moraine stretches northward, obviously the northern extension
of the Dufficld moraine mapped by Ruthsrford (1941) and
J H. Bretz (1943). The steep morainsl hills nsar Roselea
contain numerous boulders and are difficult to farm. An al-
most continuous range of sand. (and silt) hills, prodbably of
fluvioglacial origin and later modified by wind setion,



A . ma-

S nda . o fI. LA Lo L
crosses Athabaska River between “Chisholm andmoido, and ex-
tends south to southeasterly by way of Rochester, Halfway
Lake, Opal, and Redwater u BN

‘t’)"

, “1:3?dst gldeial drasindgge. haa nQt heen re-established
B aqﬁ shallow wdrained lakes and -mugkegs are consequaﬁtly
NUMETous., ° L&rge Ywamps® arq reported jon both sides kthgs
‘baska River Béfween Tielsnd -and Smx%h,;qn"the east gide exif
_tanding as “Pa¥ 4s-Lawrenoe :and Bapbjste.Lakes. The iesé“ :
“glaciated dréad, lying south ,of '3;line between Earrhead and
Clyde, arna ‘¥hotie sast 6f Athabsska and Colinton, 1nclude the
best farm lands and are well settled. .

oo Theé mean elevation of the map-area is approximately

ﬂ,250 feet above seh-level, . and. maximam. re}ief over most of
Jthe arga‘io not more than 400 feeb.r;Howeyer, the surface’
;seé rather abruptly. to abous. 3,700, ‘feet. pear, the headwaters
of ;ian'ﬁlﬁ% ifi the Swan Mills;;- The- lowegh e}evatlon,
about”’1, 650 Thet,’ 18 60" whhabaska  River. et the. east bounda:y
of the map-ares. .

The entire arsa is dissected by one large drainage
system, the Athabaskad 1ts valleyichs pufdown to a maximum
dept\qpf 300 feet and a width averaglng 1% to 2 miles. The
banks are skidom steep, 'but idescend in graduel, wood-covered
-glopes- or-in_a series of slump blocks. Cutbarks rarely ex-
pose ook farmations, in th;s parﬁ of the river*s-course..

e ¢y A A
Dense brush, and timber stands ﬁf‘various“&h&gas
Qf depletr y gover mush of the ‘arsa. Swmall -sawmills opergte,
most of "‘thsm“ssasbnally, along Athabaska Rlvqr and ; in the .ore
accessiﬁie §wamp land on either sids S
!
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‘ﬁ‘" e ' : GENERAL GEQLOGY

.. The Athabaske-Barrhead area is mostly drlft eovered.
Elghtv outerops, an average of one for each 50 gqpare’ mlles,

‘ wére’ observed in those parts examined, and most of thase are
along -AtHabaska River and, its trlbumarlcs. Recent slﬁmping
is’ pré%aient ‘along the stream valleys, sp that only those
outcrops. in the eliffs soveral hunfgred feet, from the .channgl

' can’ be .congidered 'in place. In one Lnstance thers was, ‘rather
definite evidence of pre s~glacial, ﬂlumping‘ Even though the
present surfade may show no signs of . slumging, any  locgl in-
dlcatlon of structure must be examlned with caution.

<L InfOrmatlon on the lithologioal character gnd thick-

‘nesses of’ vﬁyiéus formations is meagre. The thicKegi "section

measured '1g slightly Less than 100. foet; most sections ‘are
much thinner. Descriptions of all formhtlons below the upper
La Biche are based largely on cuttings from wells near Atha-
baska. Younger formstions can be described only generally
from observetions made in the field: Detailed lithological
features of formations penetrated in wells near Athabaska
will be byafight out. 1n 8 well log that follows the tabls of
format10ns~ f
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: LT { Formation Ehickness
Era . Period . ~ Epoch or group . Feet
Cenozoic Modern Pleistocene
- o and Recent
- -
Unconformity
- Tértiary 7 Saskatchewan
o o gravels and
sands
e 4 ) o Unconformity
- Edmonton Lower 400
(approx.)
in area
a i d . o . i
oo Bearpaw 50~
- tpper Belly River 1,1502
. : Cretaceous, —-
(- | La Biche 1,380
, . Pelican sandstone 42 - 60
Mesozoice Cretaceous
. . Pelican shale 90 -135
‘ILower " Grand Rapids 350
Cretaceous Clearwater 175
N McMurray 20+
IR ¢ Unconformity
Palaeozoic Devonian 5204

Location:
Elevation at ground level:

Drilling method: Cabls.

. Log of .Athadome No. 3 Well
L.s.d. 3,

Date:drilled: 1932. , -

sec. 15, tp. 66, rge. 23, Wi 4th mer.
2,010 feet (Geodetic datum).

Formation Depth-in feet -, ~Tithology and ®emarks
Recent 0- 36 Glacial drift.
Belly River " 36- 90 Sandstone, light grey to buff,
(36-90) - fine-~ to medium-grained;
) - _ brown ironstone, thin beds
e - (?) of grey shale and coaly

streaks.
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Depth in feet

Lithology and remarks

- -ﬂ&-‘x:‘({ . b e
[la; Biche (Comtinuéd)  90- 150

~mA0-1,47Q)
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150~ 420 °

420- 600

600+ ! 710"

710~ 770

77051, 000

1,000=1,040

' 1,040-1,080
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1,080-1,120

1,120-1,220

1,220-1, 230
]
1,230-1, 250
1,250-1,290

Lo

'1;.290-1, 300

. I
1, 300-1, 570
( .

B X %)
Shaele, grey, and sandy
shale; a few carbonaceous

S‘trea ks e PICNTI SCE.
SHQ%é, grey with sandy " : el
‘gtreaks; upper 70 feet

somewhat calcareous; car-

"' bonaceous specks.

Shale, grey with éandy
streaks; shell fragment
at 450; bentonite 530-

... 5bB0j calgite stringers (?)

Shale, grey, with trace of
bentonite -below 630; .
shell fragments 610-620,
650-660.

{ ' .

Shale, grey, and speckled
sha%e; a %ew sandy streaks;
shell and fish fragments;
pyrite at 770.

Shale, grey and a bit sandy
dowh to 840; trace of
speckled shale at 900.

- 3RE1E, greyn

Shale, grey with sandy
streaks, and some speckled
shale; érace of fish scales.

Shale, dark grey and- -speckled
: shaie, slightly sandy; fish

tooth and fibrous caleite
at l,lOOv

Shale, dark grey; fish
scales, 1,150-1,160;
trace of bentonite.

As abave, with fish re-
maids and shell frag-
Jmentg. |

Missing.

Shale, dark grey, bit sandy
near middle; fish remains.

Shele, grey, prominently
sandy.. ) '

Shale, dark grey, fissile;
pyrite and fish remains
at 1,310-1,320; chert
pebbles (?) and fTish re-
mains at 1,370.
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"Formation

‘.Dépth 1n_£eat~.“.,14§ﬁology and _remarks

La Biche (Cont'd) .

Pelican sandstoﬁe
(1,470-1,520)

Pelican shale

Grand Repids
formation
(1,650-1,990)

1,570-1,460

1,460-1,470

1,470-1, 520

. 1,520-1,570

*

1,570-1, 610

1, 610-1, 630
1,630-1, 650

1,650-1, 670

1,670-1,720

1,720-1, 760

1,760-1,790

'1,790-1,830

-1, 8%0-1,860

¢ ‘brown ironstonej

Shale, dark grey, figsile;
sone sandy streaxs and
ironstone, beeoming more
prominent towards the
hase; - -

Shale, as above, with 60 per
cent :well-rounded quartz
saud, which is probably
from bottom of interval;
driller reports contact
at l 470.

Sand medlum- to fine-grained,
grains rounded end largely
gquartzose, few chert peb-
bles; sandstone is finer,
probably containing shaly
bands, near base.

'Shale,'dark grey, trace of

rusty concretionary material.

Shale, dark grey; light

. fibrous
calcite at 1,600-1,610;
chert pebbles at”lfGOO.

‘SHale, dark grey,“with coaly

and limg Specks.

Shale, dark grey,
and -sandy.

more silty

Sandstone, medium to coarse,
subangular feldspathic
(?); oil stainud thin
shale and ironstone beds;
heavy oil, 15 bbls. a day
reported from this zone.

Sand, -fine- to medium-
grained with thin shale
beds (partly carbonaceous)
and ironstone, especially
towards the base; chert
pebbles at 1,670-1,680.

Sand, light grey, with car-
bonaceous shale intsrbeds.

Shale, grey to greenish

grey; partly sandy; trace
of bentonite and ironstonc.

Sand, salt and pcpper appear-
ance, angular.

Shale, dark grey to grey-
black, with carbonaceous
speceks and soms pyrite;
slightly sandy towards
basc.
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Farmataon L Depth in fpet E Lithology and remarks
Guend ‘Repids . . 1, 880-1, 940 "f“ Sand, salt and poppor appoar-
formation ; ance with irongtone and-
+{Contd) ¢ o traces of shalc.
1,940-1,950 Shale, grey, and well-ccmented

sandy shale.

‘ ‘ ) j
“. .+ 1,950-1,990 ‘Séhd,‘éalt and pepper appear-
: : _ ance, with feldspathic (?)
o . » grains and shuale, especially
ST L towards base.

Clearwater 1,9906-2,030 Shale, grey, somewhat sandy
formation G ) neav top.* o S
(1,990-2,365) - ’ ' R
. 2,080-2,050 Sand, (o0oil staineéd in part)
: fine-grained to silty, w1th
glaueonite and carbonaceous

Specks .
EoL 2,050~-2,165 - Shale, grey with lighter sandy
. . shale, glauconite at” 2,160-
2,110 and 2,150-2,160.c -
McMurray 2,165-2,185 " Sand,’ very fine-grained; coal
formation . s fragments and trace of shale.
(2,165-2,185)
Devonian 2,185-2,195 Chert, buff and grey, with
(2,185-2,500) : some gquartz crystals and
' pale green shale.
2,1958-2,210 Limestone, buff, oil stained
near top.
2,210-2, 230 Missing. o
2,230-2,290 Limestone, dolomitic; trﬁées

of shale; o0il stained at
2,265 and 2,270-2,280.

2,290-2, 320 ~ Limestone, dolomitic, buff
. to grey, with abundant grey
shale and shaly sandstone;
some whitish chert.

, 920=-2, 360 Limestone, dolonitic, buff
: to grey, and shale; oil
stained at intervals. .

2,360~2,440 Limestone, light buff-grey;
- . some chert at 2,420-2,440.

2,440-2,470 Limestone, light grey, with
some greenish shale; pyrite
at 2,460-2,470.

2,470-2, 500 Limestonc, dolomitic, light
grey, with some greenish
shalc, pyrite, and chert.
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. ‘Devonian
{ Y . s .
; . Devonian beds were penetrated for 320 feet at Atha-
:dome Wo. 2 well and for 110 feet at Athadome No. 1 well
(L,g.d. 12, sec..2Y, tp, 72, rge. 24, W. 4th mer.) near Smith.
Ko sﬁﬁd1v151on of‘the Devonian has been attempted along Atha-~
T -bdgkd River, TWhere it ‘congists mostly ‘of -buff and grey lime-
stone; partly dolomitic, with shale -interbeds. Chert oecurs
-at the top and is, in part at least, detritsl. Where pene-
=:§§8t;q t’che limestone shows no good porous zones in the first

ge

¥

At

" WeMurray Formation

The McMurray formation consists largely of fiue-~
grained, brownish sand W1thr-esne01ally towards the base,
thin coaly seams and shale bands. It is only 20 feet thick
at Athedomeé No. 2 well. At Athadome Fo. 1 it is 65 feet thick;
. 185 041 'stained; and has provided'a good .flow of gas. -These
tthkueSSeS fepresent considerable thinning between Mciiurray
and Athabaska. Where it 'is exposed on Athabaska River,
McLearn (1916) has recoraed a thlokness of 110 %o 180+ feet.

Clearwater Formation

The Clearwater formation, like the McMurray, seems
to thin toward the south.. Thicknesses have been measured as
follows:  on Athabaska River, 275 feet; at Athadome No. 1 well,
230 . feet and at Athadome No. 2 well, 175 feet. The formetion
consists mﬂlnly of dark grey shale. Thin interbeds of slightly
carbonaceous sandy shale and fine- grained scndstone contllning
zlauconits occur at 1ntervqls.. . '

Grand Rapids Formation

The Grand Raplds formation is 350 feet thick ‘in Dboth
Athadome wells. -On Athabaska River, MeLearn (1916) found it
to be 280 feot thick., It consists largely of sandstone, os-
peeizlly towards the top and bottom, but' et intervals bbtween
. .includes some shale and shaly so ndstotic containing coaly bands.
'.Athadome No. 2 and Deca No. 4 wells are reported o have struck
. small quantities of heavy crudc oil in the upper sandstone beds,
.aﬂd’Deda To. 2 encountered a strong gas flow in the same rocks.

Pelican Shale

Pelican shole haes been penetrated by four drill
holes south of Athabaska. .;Thickngsses were found to very
between 90 and 125 feet within a redius of 4 miles. The for-
mation is 95 feet thick in ;Athadome No. 1 well and 90 fcotb
thick on Athabaskza River wherc it was moasured by McLearn
(1916). It consists lergely of dark grey, fissile shale with
fino-grained, lenticular sandstone beds near the base. One
such bed, 6 feet thick, lics 8 feet abovc ths basc in Deca
No. 2 well and a2 somewhat thicker bsd, 20 feet above the bease,
was penctrated in Decg No. 1 wcll. No corresponding sand bed
is present in Athadome No..2. An oyster fragmont was observed
30 fest below the top of the formation in Deca No. 2 well, and
chert pcbbles occur at the base.
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A micro-faunal zone, assigned to the Lower Cretaceous,
was recognized by Wickenden (1944) within the Pelican shale
“at depths from 1, 310 15 in DPeca No. 1 well, and from 1,570-90
feet inm Deca Now. 2 well. Speciés present in this zone include
"%aplophragn01des gigas Cushman, Ammobaculites fragmentarig? :
‘Cushman, Verneaillna canadensia. Cushman, and Gaudryina cana-

déngis Cushman. These were &lso identified 1n British Petro-
Teums ¥o. 5 well, Wainwright, from depths.of. 2,044-54 feet
and . 2,080-86 feet (Hime and Hage, 1941), mear “the base of the
Alberta shale., Wickenden (1944) further »eports that the same
micro-faunal zone occurring in the Pelican Rapids well, aad.
earlier recorded (Vlokenden, 1930) as coming from the Clear-

water shale, is actually w1th1n the Pelloan shale.

R

Eellcan Sandstone

The thICKneSS of the Pellean sandstone varies be=
tween 42 end 60 fest in wells near Athabdska.  MoLearn (1916)
found it to be 35 feet thick on Athabaska Rivér, and well sam-
ples from Athadome Fo. 1 well indicate its thickness there as
‘50. feet. The formation consists of fine-"to mediumrgralned
sandstone. The sand grains ars clear, wéll-rounded, and .
largecly quartz. Glauconite grains are present towards the
base, and a fow ehert gralns are seattored throughout.

e

La Biche Formation

The upper 400 feet oft the La Biche formation is ex-
posed along Athabaska River below township-69. These shales
also outcerop along tributary streams of the Athabaska over
the same interval, particularly along‘huskeg Creek, Tawatlnaw

River, Deep Cseek and Sawdy Creck.

Complete sections of La Biche formation. werc pene-
trated in Athadome No. 2 and Deca Fo.: 2 wells. Both wells
indicate a thickuess of 1,380 feet, consisting largely of
grey to dark groy shales, with lighter sandy stresks, par-
ticularly in the uppcr part. Fish scales and other fish re-~
mains arc common. The thickest mecasurced section is on the
cast bank of the Athabaska River near the southeast corner
of sce. 28, tp. 67, rge. 23, W. 4th mer.; it is 98 fecct thick.
Outcrops of Lz BlChO shales showed very 1little variety except
in the uppermost beds. Along Muskeg Creck, inm l.s.d. 2, sec. 1,
tp. 66, rge. 23, W. 4th ner.; these uppecr bods were described
and measured as follows:

Thickness
feet

Sandstone (Belly River), thin-bedded, mediun-
grained, buff to grey, with coaly streaks
and thin ironstone bands. A partly eroded
concretionary band occurs ot the top of
the exposSUre,ccceesovesscsssosonsssssonosonsss 17,4
" (The plane-table elevation 2t the base
of this sandstone is 1,911 feet). -

- Shale (La Biche)," gre&, sandy, eruﬁbly,MWitp ‘ _
coaly fragments..................eﬁ...{4.f,..};..5.0

Sandstone bluish grey, thin-bedded; & bit shaly,
Wl‘th thln coaly S‘breel\s'll.l.'cluollﬂ‘.‘..ﬁﬁ5 5‘.4:



Thickness
- ) , - : feet
3 : ‘ . '. - !l' ‘ ; ' P ’
Shale’, sandy, thinly bedded; and interbedded grey
shale and lighter grey sandstone, gypsum on
the weathered sSUrfacCE€i.sscecsscsensstssssesescs 2644

Sandstone, mouse grey, fine-grained, thin-bedded,
With a feW Shaiy 'par't‘illgs:......;.,............ 202

Clay irongbone band with & l-inch cone-in-cone _
bal’ld'at its“base..'...'l.‘...‘..'...'.‘..".... 0.5

Shale’ g]’.‘ey, Sarldy, thil}"beddedao-llo-t.otlo-0.00..00 006

Sandstone, medium grey, thin-bedded, with shaly
partings, minutely crossbedded..cecovecencasonn 2.0

Shale, grey, sandy, with rusty partings......e...... 0.5
Sandétone, medium grey, thin-bédded 88 abOVE.esesss. 1.7

Sandstone,imediumfgrey, intérbédded with darker grey
) shale and sandy shale; all thin-bedded...ecace 9.2

- Shale, dark grey, crumbly,.containing fragments of
rother-of-pearl and of pelecypod shells; to
water level iq Muskeg Creckooeeososcccdonccaccs 4.0

Total La Biche measured....eveeesees 55,5

Faunal zones in the La Biche along Athabaska River
were established by ilcLearn (1937), who recognized the fol-
lowing: (a) zone containing "Acenthoceras" n. sp. ? and
Inoceramus athabaskensis McLcecarn in the basal vart of the
La Riche. This zone belongs to the Cenomanian or very early
Turonian (early Upper Cretaceous) age of Burope. A similar
zone is reported by Warren at the base of the Blackstone
shale near Luscar; (b) Scaphites ventricosus zone "possibly"
about 600 feet above the base of the La Biche; and (c¢) Bacu-
litss ovatus zone, occupying a rathcr wide stratigraphic
range and appareatly comprising three local subdivisions:

(1) Baculites e¢f. ovatus Say, Inoceramus lundbreckensis McLearn,
and Ostrea cf. congesta Conrad, occurring in shales Oof town-
ships 71 and 72, approximately 640 fecet above the base of

La Biche; (2) somewhat higher in the section Baculites cf.
ovatus and.small speeies of ScaEhites; and (3) some 300 fec
below the top:of the Lo Biche shalc, only a few miles below
Athabaska:Londing, both MqgLearn and thoe writer collected fos-
gils from. a zone that contdins Baculites c¢f. ovatus, Lucinc
occidentalis, and Thyasira n. sp. McLearn. The 1lost species
Jis fowid 4n the Lea Park of cast-central Alberts, suggesting
corrclation of at léast the upper 300 feot of the La Biche
with post-Alberton horizens. ' : '

In eest-central Alberta the top ‘of the uppermost
speekled shale horizon has been placed by Hume and Hage (1941)
arbitrarily at the top of the Alberta formation. Speckled
sholc horizons .have been recognized in drill hole samples @b
Athobaska, ‘and if similar critceris arc used, thg Lea Park
equivalent would .then be 780 feet thick. In this area the
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ihclu31ve formational name "La Biche", howsver, is more
apprOprlate, as ouberop and drill 1nformutlon is scarce
and mapping of two separhte shele formations would be rost
difficult. o

Bélly River Formation

Beds of the Belly River formation uaderlie the
greater part of Athabagka- Barrhead map area,, rrom the
feWw outcrops present the writer found it impossible to
subdivide the formetion as in east-central Alberta. Fur-
ther, the nearest région in which members of thé Belly
Rlver have Dbeen recognlzga is along North Saskatchewan
River, to the southeast 411 but thé Grizzly Bear snale
are of brackish or freshwater origin. Tateral varistion
in lithology is characteristic. of such beds, even in a
single outcrop. It is possible that subdiv1sions as de-~
fined in east-central Alberta are not represented in the .
Athabasgka-Barrhead map—area, but in any case the subd1v131on
of the formation would. require much detailedfield worx, - -
alded by sultably lbcatea drill hole information and tOpo—

graphic maps.

The ‘base of the Belly River is. répresented by a
thick, massive sandstone bed that was found most useful in
maﬁplng the Belly River-La Biche contact. This sandstone
has a minimum thickness of 97 feet on iluskeg Creek. PFossils
were not found there, but farther east the follow1ng were
collected frowm near the base of the bed and have been iden-
Htlfled by F. H. McLearn of the Geologlcal Survey:

Thraciga prouti var,
. Clisocolus ? -sp.
Liopisgtha montenensis Henderson
Tellina. scitula leek and Hayden 9
Oxytoma nebrascernsis Fvans and Shumard
Mactra? sp. o .
Tanoredis -americana leek amnd Hayden

This faunsa is 1ndlcaulve of a tran81tlonal phase
from the underlying marine La Biche formation to the over-
lying predomlnaltl freshwater beds of the Belly River.
The sandstone permits fairly accurate mapping of the. Bellyu
River-La Biche contact between longitude 113 degrees ‘and
Baptiste Lake. Farther west it disappears benesth swamps -
and a “thick mantle of drift. A similar sandstone, at or,
near the base of the Belly River, outerops on Athabasaa
. River at intervals above the mouth of Pembina River, and on:
Pembina River itself neap. its mouth. - Thlsfsandstone ‘is an:
approximate equivalent of the lower Ribgtone:Creek’ member
in east-central Albertz,:but it seems to be somewhdt thicker.
Neither the top of the sandstone member nor beds immedisately
overlying it are exposed. INot far above the sandstone the’
following outcrop was measured on the east bank of Athabaska

River, in:sec. 25, tp. 64, rge. 3, W. 5th mer:

Tep of section Lo o Feet
Coal, partly croded and coaly shale.......o........... 1.2

Shale, brownish grey, crumbly, carbonaccous............ 2.1

Shale, olive-brown, crumbly, somewhat Sandy.ccececeeses 9.9



C a1l
Top of Scction (dont'd) Feet
Ironstonh Hand..".......‘..............'.....’.‘.. 1.0

SthG bI‘OWDlSh gI’Oy, pl&StiC.........-.o.......-.. 1-7

---------
------

Sandstong, medlum-grulned buff greylsn w»atherlng 546

.....

p?rtly crossbeddud contalns coaly fragments.. 3.0
Sandgtone, medium-grained, buff, greylsh weather-
ing with few coaly streaks.................... 8.4

Coal and- Ooaly Shale....l..'l...‘I'..'l............ 0.7

x

Shale, brown, CarbON&CEOUS:sssesesssscssssscsssasss Ood

Shale, light grey, containing volecanic ash (?)
‘grading downward into light brown, crumbly

Shale..l..Q".'.......I‘.l...."...l....‘..’.. .4.5

Shale, grey, crumbly,‘a bit sandy near the t0pe.c.. 8.5
Sandstone, fine-grained, buff t0 ZreYeceveresnseses 3.6

. Sandstone, brownish grey, shaly and sandy shale,
h i poorly exposedt..!0'..'.'.....0.000.'..0000..' 9.4:

Shale, dark yrey, crumbly, with''canly end carbon- .
aceous SEreakSicreeesescscscenssccsassessacses L1led

Shaele, light brown & bit sandy to river level..... 4.2
Total T 65.7

This section may represent the mlddle part of “the
Rlbstone Creek formation of east-central .Albgnrtg. . Coal
. seams prospected along Tawatinaw River near Perryvale, on
“Tiittle Pine Creek (tp. 65, rge. .21, Wi .4th mer«), and;on
Pine Creek in township 60, probably all occur 1n 'sections
‘¢orrelative ‘wibh -the above. - . .. .. ... .. -

"'On the eagt barnk of Athabaska. River, in the north-
‘eagt ‘corner-of sec, 2, tp. 64, rge.id, W. 5th mer., 16 feet
of coarse- to medlum-gralned buff, crossbedded sandstone
is exposed. "It contains coaly'streaks, concretionary
lenses, and fossil wood, and is in places conglomeratic.
The sandstone looks much like that at the bage.of the Belly
‘River, but- stratigraphically everlies.both it and the sec-
tion in tp. 64, rge. 3, referred to above. It may corres- .
‘pond, 'approximately, to the upper Ribstone Creek member of
east-central Alberta. Higher in the section along Atha-
bagka River,-on the east bank, in.the n~,theast quarter of
‘gection 12, tp. 63, rge. 4, W. 5th.mer., another sandstone
bed is exposed 1n a seetlon that measures as follows:

Pleistocene ‘ " Feet

‘Silfy (?) olgy, light grey with few pebbles, to
»top _O:f:"V.alley.'.'..l....Olﬁ‘.......'..’.l..'@ 40*

s
Dark grey hboulder clay, containing numerous pebbles 452
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Belly River Fect

Sandstone, massive, buff, greyish weathering, con-
taining chert and ooaly spccks; meédium- to

‘e .coarse~-grained with some large concretionary
lbnses..!'...'...ll........‘l'.l..'ll.‘.."ll 4:9.7

Shale, brownish grey, carbonaceous, W1th some *
Ollve brovvr}stSllale.lll..OllU.O.IQII'..'.IQ."I 4.0

Sandstone loose, ;1ne-gra1ned buf% coesesoess s 2.9

S8hale, brownish. grey &as. ‘above, but’ moro carbonaceous
to baS\a Of exposure..0..000.0000..0.....00.....75

....................

Total  63.7

The stratigraphlc*bositlon of the thlokxsandstone bed sug-
gests: that it may. correspond.to.the. Birech Lake (Victoria)
sandstone on North Saskatchewen River. However, the beds
‘underiying it and which should correspond to the Grizzly
Bear shale, do not appear to be marine. There is, of course,
no good reason $0- believe that guch shales persist so far-
west and north.
' co- - Higher in the section along Athabaska Rlver " in
the southeast quarter of sec. 36, tp. 61, rge. 5, W. 5th
mer , the following section was measured . P
Top of seotlon Feet

_ Covered to terraoe level in river valley
Shale, grey to dark grey, with coaly streaks....... 10.0
coalff......%,s........:.;w....,ﬁ..,f....,...o,,,d, 0.6
éhale, dark bsown clay, somewhat,oarbonaoeous}.,a.. 1.6
Bentonite...................;...........;....f..... .0.9

Shale, dark brown, sticky, grading downward 1nto
: . ¢t llght buff Sﬁl@ky Shale beﬂtonltlc e o8 0 0 o o &0 e 5-4

Sha].) brOW.nlSh grey,usand.yobtﬁoo-pcno-a0100;0-0000 lhl

o ~-Sands’cone, llght rey, fine- gramed. and sha,ly,
- (bentonitic9§

..ll‘l’.‘0I..l..’...l‘..ﬁ"....ﬁ‘ .6
N

Shale, greenlsh,grey to medlum grey........,.....f. 8.2

Shale brownish greJ, Orumbly, with some “carbonaceous
fragmexltSQ~..-000|cﬁioocclcabt.‘.lonic,.o‘io.‘ 5.7

:Shale, light brown, CrUMDLlY eveteenteonsessacssncecse De9
Shale, grey, crumbly, with carbonaceous fragments.. 5.0

“Shale, coaly, carbohaceous shale (0.4 Tt.) at base. 2.0
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B

Bentonite.and.bentonitic shale, light buff and
Very Soap\] .0l'O...o....l'..Ool..l....'!ﬂ.IO..; 2.5

. ‘ . .

Shale, . brownlsh grey and grey, crumbly, with - -coaly:
streaks and carbonaceous material.eccscevesoses 7.2

O r : :

Sandstone, loose 1ight grey, fine-grained, and a

,‘ blt Sha_.lylnpeoogoou-.-09noo‘oncoooooo.cotooonoo’ 5019
Sandstone, ledge-forming, concretionary, greyes.e.. 1.l
Sandstone, loose, light grey, fine-grained......... 3.6

Sﬁéle:*liéht'bfown, grading downward into dark
- brown, sticky, with coaly fragments........... 10.4

Covered to river level (19.6 feet)
Total 72.6

This section probably represents a part of the Pale and

~ Variegated beds of Alberta, and is fairly characteristic

~'d%5these¢beds. : ' o

o Near the top of the Belly River, probably extendlng

-into Edmonton beds, the following sectlon was measured on

- Athabaska River at its junchion with Qoose Creek
4 Feet

G;;;guccvered and traces of loose gravel to top of
valley
Edmonton (imcluding Bearpawﬁequivalents)
Coal and coaly shale powdefy'and Weathered.......‘ 1.5
Shale brownlsh grey, light grey weathering...;.... 7.1

Bentonlte yellow1sh......,..................,:... 0.9

Shale, grey, crumbiy, with thin 1ronstone bands
and sandy stregkSeecesvecsrecscosocssscsvecsinas 14,6

Shale,‘iight grey weathering, buff..ccceeerececasss 2.6

" 'Top of Belly ‘River (Pale Beds) ? ,
Sendsbtone, mediun-grained, light grey weathering...1l2.0
Shale,; grey, -SandYecececssccsossscssoossosssisensas Lok
Sendstone, -fine-grained, light greyeccicescceccioee 4.3
Shale, carbonaceous,-iark grey, sandyeseseccesesse 064
Sandstone, light. grey,.shaly.f.w..;..;......;..... 4,4

Shale, dark brown, plastlc...,.................... 1:8

Shale, buff, plastic, bentonitic (?).ceeevccnveess 0.6
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Shale, light grey, Sand.y.o.‘.'.,..'....'...f.......--oo 14-7

Séﬁd%fone llght prey weatherlng, shaly,contalns
irénstone bands and coaly streaks rnear base.., 12.9

¢

Shéle brownlsh black carbonaceous, fLSSile....... 1.0

% L .

Shale, . buff to medlum brown, plastlc.........a..... 7.3
Ssndstone, light .grey to buff, shaly; peoorly exposed 6.9

Shale; -brownish grey, -crumbly, with darhonaceous
fragments, to base of exposure...,............ 4.0
1

Covered to.water level in Athabasks River (33 . feet) _
Total - 88.4

The position of the upper Belly River contact is
suggested only by .the general lithological similarity of
underlying beds to the Pale beds in southern Alberta.

Lo
" The small outoroPS of Belly River that occur east
of Athabaska River Valley canriot be correlated with sections
along the river, and are of little value in building up &
eomplete section for the Belly River formation. The best
oukerop is along a railway out north of Opal, in sec. 15,
tp. 58, 'rge. 22, W. 4bh mer,, where the following measure—
ments werc taken.

Thickness
~ Feet
Loam and boulder clay
Shale, grey to brownish grey, crumbly, with
_ some carbonaceous fragments and ironstone
streaks; sandy towards the bas€...eoeesces 10.0
Sandstone, tough, fine-grained, light grey..... 3.5

.....

Shale, grey, sandy, with some iron staing...... 1,8
Sandatane, lensy anixconcretionary, ironstone.. 1.2
Sandstone, light grey crosshedded near topeses. 9.0
Sandstone, hard, concretionary, crossbedded.... '1.0
Shale, grey, crumbly, carbonaceous fragments... 4.3
Coal, LignilbiCG.eeecommsssoscosscenesasccssnsssosce B3¢0
Shale, grey,. crumbly, to base of exposure...... _6.1
Total . 39,9

These beds are equivalent to the Variegated and. Pale beds

along North Saskatchewan Rlver.
5 , :
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. ‘Shale, dark grey Crmblj'.'...l.‘.l‘.’l....l.... .2'8;:;

=15~

Bearpaw Formation

' . Ko outcrops of marine Bearpaw -occur in the
Athabaska-Barrhead map-area, and whether the formation is
;present or not is.g matter of .con jecture. No marine shales
are exposed along Athabaska River where the Bearpaw might

be expected to ocour. However, togographic features on

the basis. of which Rutherford.(1939) mapped the Bearpaw -
'in the Edmonton map-grea continue into Athabaska map-area
and the formation was progected across the map-area on the
bagis of this topography end on the assumption that it is
.coptinuoud, and maintains .the :same regional strike. Farther
west, however, within the Barrhead map-area, the Bearpaw is
represented as pinching out, -and any equlvalents beyond that
;point are mapped with the beds of the Edmonton formation.

. . P N - . N
v h e v . . ST, . t . i

Edmonton Formation

: o Mlneable;coal seams in the v1o;n;ty of Plckard—
ville are placed in the Edmonton formation, somewhere near
the base. . The, southwest .corner .of; fhe. mapqqrea ig under-
lain by approximately 400 feet of‘Eimgnton beds. From
what can be geen, these do not differ in general from Ed-
monton beds p;sewnere nor do 4hey -differ to .any great ex-
tent from upper Belly River strata exposed along Athabaska
‘River. The best section of.beds bglieved to be Edmonton
is elong Athabaska River im the morthwest quarter of
sec. 27, : ,, 5n:; 61, rge. 7, W..Dth mer. It was measured, and
may be tabulated as follows )
L Thickness
Feet

Pleistocense, ) .
Boulder clay, partly stratiform %o top of valley (45 feet)

pry - - Tertiary . R 3

'COafse'gravel, springs at base (20 feet Saskat-
4, chewan gravels 7))

-+

_ Edmonton
Clay Shale 3 d.aéi‘kriél‘ey, St’f.i;:‘c]é?y:‘a"a ¢ 600000000 aee o0 Ou5

Sdﬁdéfohe"%ﬁf?'fmedium;g?égﬁe&"1ooseL,.,.;ffm. 8.6
iy ou

Shale, Olive—‘bl'OWn, Crmbly o'o'i LR} o: L] oso ‘o o e 42 e .-"o L] 500{ .
S&ﬂdstOﬂe, medium—grain&d_,, P}l{;ﬁ.ﬂoo-ouuoocuoooogt 1.5

Sandstone, ;1ne-gratned blyigh grey.with some
carbonaceouss?eakél.,.AQ"t.?.‘.l...‘ll.. 500

FER

Saudstone light- gréy ant, séﬁ&y éhéle poorky.

1‘ 'efX.I)OSed..a..-......p.-.-..-..ci.-........'i‘-: 5“4‘

L . © By

Shale ’brovmish Or’t-l.ﬁlbigjf}:......‘...‘s....., o”o-z;.e -.;?o &2;?,

Bentonite‘and.bentoplt;e‘ehale,..:%,.t:..,...... 0.6

AJ

. - :
oty . . N . +
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) ‘ Feet
Shale ’ buff [ crumbly ST VTS & 976 ¢ 2 5 ¢ #79 &0 0 0 0 & 5 & 8 0 5 8 3OS SO 6 L ] l

Shale', da!‘kgréyiSh brq%'h....,..........a...._.,-?...-. 5.._4

v

Py Tt

Sand grey, shalyﬂ......l.l..."ll.':..I‘...........I 0'04

Shale, grey,: rading dbwqward into brownish ‘grey,. .
" efumbly hale thin-irenstone band near the - |
middle.Q....‘...lI'tll.l.lQOl..lll..l...I.:.C.I... 7.-,'7

N ‘San&stone f1ne~gra1ned light grey weathering, and
sha;y sandstone thin 1ronstone band at base... 3.8

t
[ ¢

- Shale, grey grading downward into &ankér grey, ‘ o
) ‘cmbl ‘shaleﬂ.'ﬂllaOQOIlill“'.........ll.‘bl".’"5"8

Ironstone band with wertegfate bones,............... 0.2

+
Srearr e e Bt LT = - w-b

Shale dark grey, sandy and earbonaceous irregular
‘ concretlonary sand.Tstone band at’ “the* baée‘ cesess 1.8

Sandstone, salt and pepper appearance, tough, 1lght _
grey Wea‘bheriﬂg;.,.o_....-......‘..a...n...;‘. -:-.l(ocn ?;8

. Shale’ Sandy" ‘browniSh grey sco0ass s e DL'- . O.“’o esssensesse OA05

Sandstone, medium-grained, grey,....,.l......&h?..., 1.6

' Shale, chocblate-brown, carbopaéedus*fragmégtgiﬂ.{.. * 2.9
Shale, dark grey, CArbONACOOUS.eeseesesessssoraseaess Llol

Shale, brown, CarboNaCEeOUS..ccssssosssssssssossesase 05
{ i L

Shale, buff“‘glay.l.;.‘.'...'.‘.....‘........"...l.-. 004
Covered to water level in Athabasks Rlver (114.5 feet)

) r—

1]

Total 95,5

_Sgskatchewan Gravels and Sands

Gravels and sands similar to those named by Ruther-
ford (1936) as "Saskatchewan Gravels and Sends", and con-
sidered by him to,K be Tertiary in age, were noticed immediate-
1y overlying bedrock along Athabaska and Pembina Rivers. De-
tails of their nature and comntinuity were not studied.

STRUCTURE

ttttt

along ‘the eagt 1imb of the Alberta syncline. Success1vely
younger beds occur to the south and west, suggesting a homo-
clinal regjongl djip.. Local determinatlons of dip are scarce
and were made at widely separate localities. However, the
few determinations suggest a steepening of dip to the -south-
west, as illustrated by the following:

Pickardvillé, in the northeast part of tp. 58, rge. 27,
W. 4th mer. Strike north 80 degrees west;
dip south-southwest at 34 feet a mile.
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Athsbagks River, in the.northeast corner of tp. 61, rge.5,
W. 5th mer. Strike, northwesterly; dip
southwegt at 202 feet a mile; partly due
to slump ?

" Kilsyth,“in. the southeast corner 'of tp. 65, rge. 1k, W. 5th
T meEd (Shrike westerly, dip slightly wegt: oﬁ south
SR manked, out may be due to slumpiﬁgx?f .
G504
Dapp Greek,xin the west middle- of tp. 6Ljinge. 21, W. 4th
L ner. Strikef'northwesterly dip, southwest at
15* feet mlle.,u o

. gp‘ near- the middle of tp. 58 rge. 22 We lth mer..
7 Strike, north 52 degrees: west (approx.) - dip south-
' west at 18 feet & mile. - ’

3
H

Tnorhlld in the southeast part of tp. 60, rge. 21 W. 4th
wtire 1o mer. ' Strike, north 76 degrees west: (approx )3
RSV diyp, somth—southwest at 5 feet a mlle.

Pine River, in the northwest part of tp. 63, rge. -21, W. 4th
mer. The beds here are horizontal.

. ... Drill samples from Athabaska wells ;do not provide
very satigfactory information. for .the study, of local struc-
ture. Elevations on the base of the Ia Bighg ishale suggest
‘a’ gehtle, antiellne or anticlinal nose betweem Jeca Nos. 1

“and 2 wells,, gut lower, ‘samples indicate thatnthlsads not re-

‘. £lected on top of the Grand Rapids sandstone., It has al-

" ready beeh’ mentioned that sand lenses occur 1n(th@ Belican
shale near. the base.. Contlnuatlon of such lenslngbdbetween
ad jacent wells, into the Crand Rapids formation is .auggested.
The resultant thickening and thinning of the Pelican shale
complmcanqs structural 1nterpretat10ns at thls horizon.

J“u In the,following table the elevations, at ‘the base
of sggeral formations are given with reference to' sea-level

. and are all above this 1eve1 _ . :

~ anort oo L . : . : Ve
Lomg Dal o e . S

Well . ~ Location Belly La - Peliean Pellcan
. N . River Biché” Sand=i"  Shale
stone
Feet Feet ~  Feet "Teet
Athadome No. 2 Isd. 3 of 15-66-23 W4 1,920 540 495 360
Deca No. 1 Lsd. 1 of 4-66-22 W4 o 519 477 389
Deca No. .2 ..; Lsd. 3 of 16-66-22.W4 1,910 530 468 360
(Deca Nos 4. ~." Lsd. 2.0f 15264223 W& . . o 3742
Dom. Gov‘t. . Lsd.. 6 of 20166 2a-W4& - 589 549 446

v :-s.A‘

lAll elevations in the Domlnloh’eovernment well are ap-
- proximate only, as data are 1ndomplete and somewhat :
doubtful.”j

-

2Reported.




-~18-
- ECONQMIC GEOLOGY
0il-Possibilitielm

0il possibilities in the Athabaska-Barrhead map-
area are not lnown, The meagre geological information does
not permit generali;ationc and no locality can be considered
either particuldrly favouradble or unfavourable. Only one
well (Athadome Fg. 2) was drilled into the Palasozoic. It
F¥évéaled oll gtains'at several horizons but very limited
porosity. The MdMurray sandstone, which is o0il saturated
downstream at Fort McHurray, contalns only a faint trace
of 0il in Athadome No. 2 well. Near Athabaska the Grand
Repids sandstone offers the best possibility as a reservoir
“bed. All recent wells have éncountered fairly good flows
of gas at the top of this sand, and two wells (Athadome
.No. 2 and Deca No. 4) are reported to have encountered
smdll 'flows of heaVy 0il from the same beds. Results to
date have not been very encouraging, but not enough infor-
mation is at hand to indicate the possibilities of develop-
ing a commercial field near Athabaska.

b

[

Coal

, A1l coal in the map ~area is of lignitic or sub-
bltuminqus rank. Seams from 4 to 6 feet thick have been
mined af Pickardville, Thorhild, and Naples (sec. 17, tp. 60,
. rge. 2, W. 5th mer.). Thinner seams have been prospected
and mlned for ghprt periods north of Opal (seec. 15, tp. 58,
rge. 22, W. 4th mer.); along Pine Creek. (tp.- 63, rge. 21);
along Dapp Creek. (sec. 29, tp.. 61, rge. .25, W. 4th mer.);
and along Tawatlnaw River (sec. 12, tp. 64, rge. 23, W. dth
mer‘)‘ . [

At present two small mines are operatlng 5 miles
norfheast of Thorhild. At the North Point coal mine, in
sec.,ll tp. 60, rge. 21, W. 4th mer., an average of 11 feet
of cover is belng removed to. expose a H5-frot seam for open-
pit mining. The same geam, & mile farther north, is being
mined by underground methods. The combined annual pro-
duction of the two mines is approximately 12,000 tong, all
of which is consumed loeslly. Other mines are not pro-
ducing at present, largely due to shortage of labour.

oo -—pe
1]

Bituminous Sand.

Bltumlnous sand is exposed near M0531de in sec¢sg, 9
and 10, tp. 59, rge. 4, W. 5th mer. It was also reported in
~two wells and numerous test holes in the vicinity. A suit-
able auger was obtained and holes bored, first at some dis-~
tance friom the mein- expoésure, then continuously closer to
it. The Tast hole was béred in glacial drift to a depth of
6 feet, only 4 feet from the exposure. None of the holes
penetrated ‘bituminods sand. It 1s evident that the depoagit
oceurs as isolated blocks or boulders in drift, and must
have been carried south from the Fort McMurray region by
glacial ice. Bituminous sands were found in drift southeast
of Jarvie and are also reported near Hondo and Vega. A con-~
cretionary block of glacial origin, containing bitumen in
cracks, was found a few miles northwest of Boyle.
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s SumisRy- AND CONCLUSIGNS 7

Ouxcrops are scarce aﬁ&”hre confined mainly to
Athabaska River Valley. ©None €Xposeés more than 100 feet
of robk gedtion, and most of‘them less than 20<%eet.— For-
mations above: the La Blche have*not been™ eneﬁrated by
drill holes so thab thitknssses of these Tormations are
inferred and detallgdnlltholog;cal 1n£prmat;op is lacking.

The general surface structure appears to be a
“simple homocline,‘dipping southwesterly and flattening
sorewhat in the northéastern part of the. area. The region-
al dip is less than 20 feet a mile, and the feWw scattered
dip determlnatlons show only one. dlp in excess of this
figure. ' Structural details are unknown except within a
small area near Athabagkas. Local strustures, if present,
must be determined by geophysical methods or, in sumitable
localities, by drilling closely spaced test holes on somne
of the thlcker coal seams.

The firsgst oil test of Palaeozoic limestone was
not encouraging. The McMurray sandstone is thinned to ap-
proximately 20 feet near Athabaske and contains omly a faint
trace of 0il. The upper Grand Rapids sandstone appears to
be the most promising reservoir. Recemnt drilling tests
near Athshaska, however, have to date proved very little
0oil from this horizon. Well samples, although poor, in-
dicate laterel variation in lithology at the top of the
Grand Rapids sandstone. It is, therefore, probable that
at this horizon stratigraphic traps and porosity are as
important as strueture in the accumulation of oil. From
what is now known no one locality may be said to be more
favourable than another, but the northeastern part has
the advantage of shallower drilling.

Coal seams of mineable thickness ocecur in the map-
area, but their rank and location with respect to markets
lend them only local present economic significance.
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