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ATHABASKA-BARRHEAD l£AP-AREA, ALBERTA 

INTRODUCTION 

... ·The Athabaska-Barrhead area comprises two 1-degree 
sneet s 'lying between latitudes 54 and 55 d.egrees and longi tudes 
113 and 115 degrees, i total of 5,600 square miles. Only a 
small .:Part of the western, or Barrhead, map-area northwest of 
Athabaska River was examined in 194~. Thi.s corner includes 
tri~ east . edge of the Swan Hills, from whic4 Saulteux, Coutts, 
and Allan Rivers flow with steep gradientsf and probably con-
tains outcrops of geological 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 ,sedimentarv and ' of 

· Upper Cretaceous ago. · The oldest are represented by the :upper 
part. of the La Biche format ion; the youngest, towards the south­
West ~ornor of the map-area, are correlatad . with the Edmonton 
formation. 

PREVIOUS WORK A.~D ACKNOWLEDGHENTS 

In 18791 , G. M. Dawson and R. G. McConn~ll made 

1A list of references is given at the end df this r~port. 

traverses along Athabaska River between the mouths of MacLe·od 
and La Bich~ Rive~s. McConnell again traverse~ part of the 
area in 1893. Beginning at Athabaska Landing, he descend~d 
Athabaska River as far as Calling River, crossed over to Peace 
River, and completed his circuit via Lesser Slave Lake, Lesser 
Slave River, and Athabaska Ri~er. In the same year J. B. Tyr-

. rell, on his way to tha Northwest Territories, e~aminad some 
of the rocks a~d collected fdS~ils en Athabaska . River below 

·. th<:> Landing . . Many years later F. H. McLearn (1916) stl.ldied 
the Cretaceous section on .Athabaska·: River bo.tween the Landing 
and Fort McMurray. More recently, numerous traverS~iJS were 

! made over most of the area under ·present con~ideration by 
, - :prs. J. A. Allan and R. L. Rutherfo·rd. of the. Univcrsi ty. of. 
· Albert~ . . Thei~ w~rk. is compilo~~n Repo~ts Nos. 13, 14, 15, 
... 2·2·· , ; 24, 26, 28, 29, 30, 32, and 34 of the Re se arch Council 

Of Alberta, and ip.; ,a gaological map of the province. ·· 

, . The writer is indobt0d to Drs. Allan and Rutherford 
·fo'r ·information on the location of out :crops , anQ.fossiliferous 
'beds in thG basal Belly River sandstone,.: FiJld· work . vyas also 
facilitated by' the assistance of Messrs.' . , J~ ~ G ... Mat~hews and 
'A. R. Thompson~ · .,, 

.;" :: PIITS I CAL FEATURES 
t ··'. 

~he ~ap-are ~ is characterized by a glacial topo­
graphy, mor o pronounced in some parts than in others. To 
the wast, between Barrhead and Athabaska River, a prominent 
moraine stretches northward, obviously the northern extension 
of the Duffi e ld moraine m~pped by RuthGrford (1941) and 
J H. Bretz (1943). The steep morainal hills near Roselea 
contain numerous boulders and are difficult to farm. An al­
most continuous range of sand . (and silt) hills, probably of 
fluvioglacial origin and lat e r modified by wind action, 
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crosses Athab;~k~-~- ,~~~:;;~,; ·. b~;t~~*n'~ -cjsi~ifi:5iYd"~·:ah:~i. :;tt,chdo, and ex-
tends south to southeasterly by way of Roc hester, Hal fway 
Lake , Opal, and Redwat er ;~ · · ' · . . , . 

• . . ,-; ' '- ~ .': -~ 1
: , )>ost ~ gla'c i a l drainage . ha-~.; n.qt . be.er.. ,re-es.t ablished 

·· 'aq,d> sh_~·l lcw un<J.ra·irted l altes and m-q_.~l{e,gs al~e consequen,t~y 
~.u\~erou s. ~ · Large ·swamps ar ~ re port-e,d ; on. ~oth s~des of ,At ha,.;.: 
b·?.):i ~a · :raver· be t \,;,een Tie l .8:nd and S.m ~ t.h·; ,on the e as t 9}de ex-'' .. 
tf:3nctihg as · far' ·as LawreBoe :an d EO.]!:idste. Lakes . The le.s8 <::. · 

';g;i:a·ciat eel areas, . ly :lng sout h . of q. : l ine bet vv een Ear~head ,.an·d ·: 
Cly de ·, ·an d t' hos'e· ea st ::·· o f Athaba ska an d Colinton, include the 
best farm l an ds and a re well sett led. · · · 

: .. i 

· :: · · ThE3-mean e l e vation of the map -area , i s approxi mate ly 
. z', 2.50 J.§i:l~ ab-ove se'a-level; and . m~pcj:,mUtll; re +.ief over . most of . 

. ·. :-_ t he ·ar$a'' i s·· not mor·e t han 400 fee t •L d:Ioweyer, t he s urf:3.ce · 
. ; :',er) s .e ~s ; :i-at'he-r abruptly· t ·o a bDut . 3 , 7QQ f e ~t . ne a :r;: ~he . he,adwat ers 

of ,}Ul.an· :R'fv·:ef. iri t h<F Swan Hi ;lls_;. :: Th~· low.e $t e·fe v$t i 6n, 
- a hout ' l ' 650 ·:re et' ;'. 'i ~s·> otf"'. ·;H:t •ha.baska :R.i.v.er. 6.t "J;_he east .. bour.dar.y 
of the map-area . 

. : '~- ~ . 

r· .,_ . . Dense brush , and timber stands irr ·various ·--stages 
qf .:. dep l E:tion:, ·cover much of the ·a r8 a . . Smal1 -s.awmills operate, 
~o~t of ' tham- ~ j~sbn ally, along Atha baska River and;i~ the more 

_. acce ~s ftg e: s'w~~p Hmd on eithe r side ._ . > ... 

. . 
· . :: ;.. -· · . . .i . · ... . 

GL'l\f ERAL GEOLOGY 
·. . ~ 

.. The Athabaska - Barrhead ~rea i s mostly drift -cove~ed. 
E,ighty ob.t crops, an -ave.rage of one for each 5o sq,uare· mil e·s, 
we r e-· observed ·in thos e part s examined , etl1d most· of these are 
aio_n g :Atha baska Rive r and. it s tr .ib~tar i es. . Rece.ht s:lump·ing 
:i,s· ·prdvalent: along t ne .stre 9.m valleys , so t hat only t hose . 
outcrop s in ·t ho cli ffs s:.; vor a l hun.d r od -fi3Jt . fr.om the .chinn.:J l 
c·an· he ·conside red in pl.s.ce. In one in s tar.c e .t he re 1.Tiias ·r a the r 
d·ef'ih i te evidence of pr•:::.:..glacial ·sl~.nJping •: Even .though the 
pr esent surfa·ce may show n o s i gns of sl~mpirig 1 ~n~ .local in­
dication of structure must bo exort1ined wit h caut ·ion. 

. . Information on t ho litholo~icsl charact Gr and t h ic k-
riess·es of ·y·;1 ri6us format i ons is m&agre . The t h ickest ' s8ction 
mes sured is sli ghtly l ess- t h3n 1 00 fo et; mos t sectioris ? ro 
much thinn er. De scription s of a ll form~ ti on s below the uppe r 
L3 Biche a r e based l arge l y on cutt in g s from we ll s near Atha­
b:1skq. Younge r form.,..,ti ons can bo described only gen erally 
from obs e rvat i ons made i n t he . fie ld~ Detailed lit ho log ical 
features of forma tion s penetrat ed in we ll s near Athaba~ka 
W_ill -: be -b:r.ought out iq. · & w-ell log t ha t fol l ows t he t ab l e of 
format ion s '• 

, .1. 

: . ..- , 

r . 
: ' 



:..: ··.·-·.:... ·~ ·~ :· .. ~:· ...... · .·· .: .. . :-:.:.:-:c.:::c: :·.,·::+'-.abl.e ... o_f. F_o.r.m.at_:l.Otl$ 
.:.:-:..::.: _:. u- : .:.: :: o 

. . .. . 
. ,..., .•....• ... ·---- -- ····· ·- -· 

.·· . .: .·.:. .-.. · i .. .. ..: ... .. . .. 
--- - - - - -··· " • M• ' --------- - •oo -- ····· ··- . ·-- --··- - ... 

.. ., . ·- ~· -· Format.ion I Thickness 
Era ': ~Peri-od ' Epoch '· -- or group 

' 
Feet 

.. 

Cenozoic _Mod.ern Ple i st o cene 
_. and Recerit ·-. 

~ ; ! .. ' 
---

Unconformity 
-

- Tertiar" 
- ,. - " ? Saskatchewan 

gravels and 
sands 

Uncon!ormi ty 
( 

. ·: . 

--- Edmonton Lower 400 
(approx. 

-- in area 
-- . ·.· . . .... -- ' j . : :·~ I~ Bearpaw 50 

. :.·.! 

, __ 

Upper Belly River l, 150 
Cretaceous 

: - : --- I ·J ;: . -~: , .. ' 

! 

-· - . La Biche l, 380 
, _ ,·· . ' . --- ··-- -

Mesozoic Cretaceous Pelican sandstone 42 - 60 

' '- Pelican shale 90 -135 
Lb-vver 

I 
! -Grand Rapids 350 

-' - Cretaceous Clearwater 175 
McMurray 20 + 

;_ .. -
... ;. Unconformi ty 

Palaeozoic Devonian 320-t-

Log of Athadome _NOi ~Well 

Location: L.s~d. 3, sec. 15, tp. 66, rge. 23, w-; 4th mer. 
Elevation at ground level: 2,010 feet (Geodetic datum). 

Drilling met hod: Cable. 
D~te . drilled: 1932. 

Formation 

Recent 

Belly River 
(_36_-90) 

Depth -in feet 

0- 36 

36- 90 

. . - .Lithology and ~emarks 

Glacial drift. 

Sandstone, light grey to buff, 
fine ~ to medium-grained; 
brown ironstone, thin beds 
(?) of grey shale and coaly 
streaks. 
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Formation Dept h in fee t Lithology and remarks 
~~ . .... ······ -- -~ - . . -.. . -~ - · :-·~ - -~.:.:;· ·· .. ;· . ·-: -··.·: :: -:.·-~ - :: .· ;.: . :. ::.::.~:-:.:.~ .. ::: · .. : . ::·.- . ··::.:· ..:..:· ....... :: .. 

· ·. >ta: Blche (Conti:nue:cr) 90- 1 50 ...... Shal~·-: g;-~y, ~~d·:;~:~;~i;i~ 
.. . _____ (_9_Q :-J _, ~ ?.Q) ... ·-- ~ · · ··- - · ····-··--··· ·-··· : :--- shale; a- f.ew carbo'naceous 

stre.a ~s . · · ·- ·· -· ---· 

.. : .. 

-- ··- .. , . .. . , . . . ... . ...... .......... ·- -·· 

·,.·. 

. ; _:_ 

: ._ i 

1 50- 420 
: ~- .' 

. 420·- 600 

Sha'le n: rey w'i th sandy _.. 
.. ' c.. 

streaks; upper 70 feet 
····· ··· some'<Vhc:J. ·t ca l careous; car­
. . ;- bonaceous specks . 

Sha l e, grey wi th . sandy 
streaks; shell fragment 
at 450; benton it e 530-
550 ; c13_l_gJte sti'i_r.J._ge r s (?) 

600·::' ~ · '710 '•· · ··Shale, grey, wit h t ra ce of 
ben t onite ·belo1N 6~0 ; 
she ll fragmen t s 61 0-620, 
650 - 660 . 

710--- · 770 

770.:.:1,000 

Shal e: gr ey , and speckled 
shal e; a few sandy streaks; 
shell and fish fragments; 
pyr it e at ?70 . 

Shal e , grey and a bit sandy 
down t o 840 ; trace of 
speckled shal e at 900 . 

l, QOO-J_, 040 ··~ - Qf.l.~Je, grey:• 

1, 040-1, 080 Shal e, grey with sandy 
s tr eaks , and some speckled 
shale; trace of fish scales. 

l, 08 0-l ~ 120 Shale, dark grey and:· speckled 
s hal e , slightly sandy ; fish 
to ot h and fibro us calcite 
at 1, lOO .. .. 

1,120-1, 220 Shal e , d~rk grey; f i sh 
scales , 1,150-1,1 60; 
tra ce of bentonite . 

1 , 22q~l,230 As above, with fish re -

. J -.-. ~ . 

mairt~ and shell frag­
ment$ . 

1, 230-1,250 Mi ssing . 

1, 250-1,290 

. : 1~290-1,:300 

1,300-1,370 

Sbale J dar~ grey , bit sandy 
near middle; fish r emains • 

Shale, grey, prominently 
s an dy • .... 

Shale , dark gre y , fis~ile; 
pyrite and f ish remains 
at 1,310-1, 320; cheit 
pebb l es (?) and 1i~h re­
mains at 1,370. 
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.-:·;: :;·: .: -:· .. :.:: -:~: -· ~. :·.-.: :;:.:,;.~ ..... : . . .. ~· .. ·~ -· ···- . . . .. . ... ~ ... 

. ~ :. ·:-;.:.:.. .:~-.;.::.--.:.-:-:::.-~::.:::::::::-- -- . -- .... 

Fo-rmation . · Depth . in .... f.ee.t~~ 

La Biche (Cont'd) . l,S70-I,460 

·. ,-, 

1,460-1,470 

Pelican sandstone 1,470-1,520 
(1,470-1,520) 

Pelican shale . 1',520-1,570 
(1, 520-l, 650) 

Gnmd Rapids 
formation 

(1,650-1,9 90) 
. . .' : 

·, 
'.:.' ... 

1,5?0-1, 610 

1, 6!")0-l, 6'7 0 

1, 670-1,720 

'•• ·' .... 

1,720-1,760 

1,760-1,790 

. l ' 7 9 0 -l , 8 30 

·1, 830-1,880 

·1 .. 
. .. Lithol.ogy and remarks 

Shale, dark greyr fissil~; 
soc.1e sand;y streaks and 
ironstone, bo6o6ing more 
promi 4ent towards the 
base~ 

Shale, as above, with 60 per 
cent -well-rounded quartz 
sruid, whi eh is probably 
froo bottoo of interval; 
driller reports contact 
at 1,470. 

Sand, medium- to fine-grained, 
grains rounded· and l argely 
q_uartzose, few chert peb-· 
bles; sandstone is finer, 
probably containing shaly 
bands, near base. 

Sh~le, dark grey , trace of 
rusty concretionary material. 

Shale, dark grey; light 
brown ironstone; fib:rous 
calcite at 1,60Q~l,6l0; 
chert pebbles at· l;6oO. 

Shale,• dark grey ,:·:·with coaly 
and limy specks-. 

Shale , dark grey , more silty 
an:d ·sandy. 

San clstone, medium to coarse, 
subangular, fGldspathic 
(?) · oil stained· thin ·' . ' shale and ironstone bads; 
heavy oil, 15 bbls. a day 
reported from thi s zone. 

Sand , ·fine- to modiu.rJ­
grained with thin shalo 
bods (partly carbonacoous) 
and ironston e , especially 
towards t he base; chGrt 
p0bbles at 1,670-1,680. 

Sand, li ght groy, with car­
bonaco ous shale interbods. 

Shale, e roy to greenish 
grey; partly sandy; trace 
of bentonite and ironstone • 

Sand, salt and popper appear­
ance, angulal". 

Shale, dark grey to grey­
black, with carbonacoous 
specks and somo pyrite; 
slightly sandy towards 
base. 



Formation . ' · 

:Gran.ci ;Rapids 
fo.rm[~t ion ,: ; 

(Cont r d) , . .. . 

Clearwater 
5,. '; f ·ormat ion 

. (1,990-2,165) 

~~1: cMurray 
formation 
(2 , 165-2,lt:l5) 

: :Devor.ian 
(2,185-2,500) 

-G-

Dc.pt h in fe et .. 

1,880-1,940 

1, 940 -1,9 50 

. , 
I \· , 

1,950-1, 990 

1, 990-2 , 0~)0 

2 ,030- 2 ,050 

2,950-2,165 

2,165-2 ,185 
; . 

2 ,185-2 ,1 95 

2 , 195-2,210 

2 , 210-2 , 230 

2,230- 2 , 290 

2 , 290-2 , 320 

2 , ;)20- 2 , 360 

2,360-2 , 440 

2,440-2,4'70 

2 , 470-2 ,500 

········-·-··-·---· . .. ~ ... ____ ------
L,i tholo gy an.d romarlcs 

Sand, salt and .Popper appear­
. an6e, with ironetonu and 

traces of she.lc . 

Sha le, grey , and wall-cemented 
Scmdy shal e . 

'Sai1d, 1 salt and pepper appear­
an ce, wit h feldspath ic (?) 
grains and shale , especially 
towards base. 

Shale, grey, soiaewhat sand.y 
nea: · top.· 

Sand, (oil stairied. 'i~ · p~rt), 
fin e-grained to silty, with 
glauconite and carbonaceous 
spec !'- ~. 

Shale , grey with lighter sandy 
shale; g l auconite at· · 2,100-
2 ,110 E~nd 2,150-2 , 160 .· · 

S~nd~· very f in e-grained ; coal 
fragments and trace of sha le. 

Chert , . buff and grey, with 
some QUartz crystals and 
pale green shale. 

· Limest on e, buff, oil stained 
near top. 

Hissir. g . 

Limes tone, dolom'it'ic; tr·a ces 
of shale; oil sta ine d at 
2 , 265 and 2,270 - 2,280 . 

Limestone, dol omitic, buff 
to g rey , wit h abur1dant grey 
s ha le and shaly sands tone; 
so .ne whitish chert. 

Limestone, dol ouitic, buff 
to grey, and shale; oil 
stained at i nte rvals. 

Limest one, light buff-grey ; 
some chert at 2 , 430 - 2 , 440 . 

Limes t one , light grey , with 
some greeni sh shale ; pyrite 
at 2,460-2, 470. 

Limestone , dol omitic, light 
grey, with s ome greenish 
shale , pyrit e , and chert. 
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Devonian . 

, . Devonial'l: beds w~re pen et rated for 320 feet at .At ha-
... ·.dome Ho. 2· well arid for 110 feet at .Athadome No. 1 well 

(l,s.d. 12, sec . . _.21, tp .. 72, r ge. 24,· w. 4th mer.) near Smith. 
N..o~ --~~u15division 1Sf the : · Devon~tar1 has been· a-tt.empted along .Atha­

~ -:- bas:ka - ·Rrve:r· ; - ~·vmere it Q:onsists ·mostly :of-- bu·ff an.d grey li r£:e­
stone; partly _dolomi tic, with shale interbeds. Chert o-ecurs 

:at the top and is, iJ1: part a t least, detrital. Where pene-
. .,_ trated, the limestone shows ·no good porous zones in the first 

320 f~et. · 

l\IblVIurray ·Formation 

The Iviclviurray formati on consist s largely of f:i ;:e:: ­
graine:i, brownish sand with., - .especially towards the base, 
t~in coaly seams and shale bands. It i s only 20 feet thick 
at Athadome No. 2 well. At Athadome l!o. 1 it is 65 feei.; thick; 

. is 'oil "stained; . and has provided . a . good flow of gas I These : 
thicki:J.esses represent considerable · t h inning betweerl l'vicldurray 
and .At.habaski?.. Where it is exposed on · Athabaska River, 
McLearn (1916) has recorded a thicknes 's of 110 to 180-t feet I 

Clearwater Formation 

The Clearwater formation, like the M~~rray , seems 
to thin toward the south • . Thicknesses . have be en measured as 
follows: , on .Athabaska River, 275 feet; at Ath:J.dome No. 1 well, 
230 . feet; .. and <:>. t .At-hs.ddine flo. 2 well, 17 5 fee t. The form?.tion 
consi~ti ~~ inly of dn~k grey ~hale. Thin interbeds of slightly 
carbonude~tis sandy shale and fine-gr0iried &~ndstone contain ing 
glauconitc occur at intorv:J.ls 1, . . , I • 

Grand Rapids Form2tion 

_ Th~ Gran« Rapid~ forhlation is 350 f eet thick iri brith 
.At hadome wells. · Or1 · At hab .",ska Riv er , McLoern · (191 6 ) found it 
to bo 280 f cv t t ·hick~ It consists l arge).y ·of sandstone, o.s­
po-cL;~ lly towards the t op <.:.n d bo.tt'.om , ·· hu:t ' c-::. t intervr-t ls between 
.includes some shal~ and shal y s~n~i~o~e c~ntaining coaly bands. 

· . .Ath adome No. 2 c.nd Doca ~~o. ' 4· well s ·ctro repor-ted :t o have struck 
smnll q_u:::mtitios of heavy crudo oil in tho-uppur sandstor.i.e -bG ds, 
2;rid 'Doca rJ_o". 2 .encountered et strong g2s flo·,;J ' ih the S<::.mG rocks, 

Pelicc:n Sho.lc 
:l'· 

Pelican shale h2s boon penetr2.tad by four drill 
hole s south of Athe,b2.s k;s . . ; Thi.cJ.r..11a.sses were found to v2.ry 
bet~aon 90 8nd .l 25 feat within a_r2d ius of 4 milcis . Thti f6~-· 
mat ion is 95 f .oc t thick in ,,Athadome No . l wall and 90 foot 
thick on .At ln bask2, River where it wc::s moasured by McLearn 
(1916). It consists l argely of dark grey , fi~ si lo shale with 
fine-grained, lenticular - ~andston.s bc;ds noar the base. Ono 
such bJd, 6 feet thick, lies 8 feet abo ve the base in Dcca 
No. 2 well and a somewhat thicker bad , 20 foot above tho base, 
was penetra ted in Dece No . l wa ll. No cor~esp onding sand bed 
is present· in .Athadome Ho. -2. An oystor frngmcr.lt was observed 
30 ~eat below t he t op of the formation in Deca No . 2 well , and 
chort pobblus occur a t t h0 base. · 



A micro-faunal zot1e , ass.igned to the Lower Cretaceous, 
was recognized by Wickenden (1944} wit hin the Pelican shale 
~t de~ths from 1,310-15 in Deca No. l we ll, and from 1, 570-90 
fe.et iri" Deca ·:t~o . 2: '.rJe il·. ·s nec ies · rJ resent in this zone include 
HapJ,.ophragmoides g igas Cush~'wn, · Aramobaculites fraf?::mentaria.? : 
Cushma!1, ·Verneu ilina cahadens i s . CushL'lan, and Gaudry in a can a..: 
ciensis Cushrrw.11. 'rhese were a l so identified in British Petro­
leums No>;~ well, W.s.in\-vright , fror.1 depths. ;of . 2 , 044-'5.4 feet 
ar:.d 2 , 080-86 feet (Hu.!ne an'd Hage, 1941), ,ne,ar t he base of the 
·Alberta shale~ Wickenden - (1 944 ) further I~BJlort s that .the same 
micro-i'aunal zone occurring in the Pelican Rapids well, an.d 
earlier recorded (Wiokenden , 1930) as coming from t he Clear­
water shale , is actually within the Pelican shale. 

Peiican Sandstone . ·' 

The thickness of the Pelican sandstone varies be;.. 
tween 42 1ind 60 feet .in wells nGar Athabas"ka. · MoLearn (1916) 
found it to be 35 feet thick on Athabaska River, 8.r .. d well sar:t­
plos from Athadome No. 1 well indicatb its t h ickness t here as 

' )59 feet. ·, The format 'ion conSi$tS of fine- ' to medium .. - grained 
sandstone. The sand grains are clear, well-rounded., and . -
large l y quartz. Glauconito grains are present towards the 
bas0 , and a fo v1 chert grains . arc scatt ored throughout. 

i 

La B'iche For11ation 

The upper 400 feet of the La n iche formati:on is ex­
posed along Athabaska River below township 69. The~e s hales 
also outcrop along tributary streams of the Athabaska over 
the sarao interval, particularly along LJ:uskeg Crec k , Tawat inaw 
River, Deep Cro ok , and Sawdy Creek . '··· · 

Complete sections of La Biche formation were pene­
tr atJd in Athadomo No . 2 and Doca No . 2 wGl l s . Both wells 
indicate 8. thic l\::J iOs s of l, 380 fc:e.t , .consisting largo ly of 
grey to dark g r .::.;y s.haJ_es , wit }1 light er sandy streaks, par­
ticularly in ths upper ~art . Fish s cales and other fish re­
mains ara common. The thickest measured section is on the 
oast bclr1k of t i1o Aths.bas·ka River noo..r t he southeas t corner 
of sac. 28 , t p . E7 , r go . 23, W. 4th m0r.; it is 98 foot thick. 
Out crops of Le.. Bicho she .. l e s showed verjr li ttl6 var ioty except 
iE th1~ uppe rmo s t b eds. Along Muskeg Crook, in l.s .d. 2, sec. 1, 
tp. 66, r gc . 23 , W. 4th mer .; t hose upper beds were described 
G.nd measured as follows: 

Sandstone (Be lly River), thin-bedaed, meQlw~­
gra ined, buff to grey, with coaly streaks 
and thin ironst one bands. A partly er oded 
concretionary band occurs ~t the top of 

Thickness 
feet 

t l1e exp 0 S Ul-'~0 ! o o ., • o o ·o • o • o o o o • o o o o o o J o. o o • o o o • ., o 17 . 4· 
·· (The plane-table elevation at t he base . 

of this sandstone is l,9ll_feet). 

Shale (La Biche) , · gr ey , sanely, crumbly , wit 0 . 
·coaly fraglner~ ts 0 0 0 c 0. o .7 ~ 0 0 0 0 • , o 0 0 0 0 e 0 0. 0 • .. ~. 0:0 •• :, a~· .. 3.o· 

Sandstone, blu ish g:ce , t hin-bedded i n l:i i t s ho. l~- , 
with thin coaly streaks...................... 5.4 
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Shale-', · sandy, thinly bedded ~ ; and interbedded gre;y 
shale and lighter grey sandstone, gypsum on 

ThiCk:r.Less 
feet 

the weathered surface •.••••••••...•.•••••••••.• 26.4 

Sandstone, mouse grey, fin~-grained, thin-bedded, 
with a fmv shal;>T pa.rtitlgs ~ •••••. ~.............. 2.2 

Clay ironston·a bar.1.d vvith a 1-ir. ch cone-in-cone 
band at its ·base............................... 0.5 

Shale, grey, sm1d.y, thin-b~dded..................... 0.6 

Sandstone, mediUm grey, thin-bedded, vlith shaly 
partings, minutely crossbedded. ............ .. .. 2.0 

Shale, grey, sandy, with rusty partings............. 0.5 

Sandstone, medium grey, thin-bedded a·s above........ 1.7 
' . 

Sandstone, medi urn grey, interbedded with dai~ker grey 
shale and sandy shale; all thin-bedded......... 9.2 

Shale, dark grey, . crumbly, containing fr agments of 
mother~of-pearl and of pelecypod shells; to 
water level in Musket:; Creek . o •• o ••••.••• : • • • • • • • • 4.0 

Total La Biche measured ....•••..••.• 55.5 

Faunal zones in the La Biche along Athabaska River 
were established by }IcLearn (1937), who recognized the fol­
lowing: (a) zone containing n1wa11thoceras n E. sp. ? and 
Inoceramus athabaskensis McLG arn in t he basal ~art of the 
La 13ic-he. This zot-:.e belongs to the CGnomaniar,- or very early 
Turonian (early Upper Crutaceous) age of Europ~. A similar 
zone is reported by Warren at t h e base of the Blackstone 
shale near Luscar; (b) Scaphites ventricosus zor,c "possibl;y" 
about 600 feet a bove t he base of the La Bicho; and (c) Bacu­
li t '.3 s ovatus zone, occupying ::: rather wido st rat igraphi_c __ 
ran go and appa-:r·;.a. tly comprisin g three local subdi vi si on s: 

(1) Baculites cf. ovatus Say, Inoceramus lur,d.brGck.ensis l\lcLGarn, 
and Ostrea ci'. 9ongest~ Conrad, occurring in slK-,.les of town­
ships 71 and 72, approximately 640 foet above the base of 
La Biche; (2) somevvhat high~;r in the section Bt:.culites cf. 
ovc:tus Gnd. smo.ll species of Scaphi tos; o.nd (3JSOE1G 300 feet 
below tha ·top of the Lu Biche shale, only a few miles below 
Ath~bsska~ Ltnding, both MqLGarn and the writer collected fos­
sils from . a zone thrtt conkiins Baculites cf. ovo.tus, Lucinr:. 
occid.Gntelis, and Thyasira n. sp. McLoo.rn. Tholc.st spocios 

. is foun.d i~; tho Loa Park of cs:st -centr :::-: 1 Albertr, , suggesting 
corr ,:.; l::-~l tion of 8. t ldc.st the uppor 300 foot of the L2. Bicho 
with post~Albert8n horizohs. ' 

In e r.st- cent r r.l Al bortt: the -top -of the uppermost 
speckled sho.lG horizon has t .:;on pl~ced by ,Rwne ::'..nd HagG (1941) 
'1.r'bi tr''.rily <~t tho top of the A1bort n. form::,tion. Speckled 
sh['.lC ho:r:izons .ho.ve. been recogniz0d in drill hole s~1.mples rot 
Att~c.b~tska , ·P.n d. if s imilar critcrir . . <:.ro used , the Lee.. Pe. rk 
oq_ui vc~lcnt would .then be 780 fo.c.t thi-ck .. In this · Clrea the 
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inclusive formational name TTL :::.. Biche 11
, however, is more 

appropriate, <:-t s ou:tcrop 8.!.'l.d drill irdormation is scarce . 
and mapping of tvic· separ{it e she. le ·;rormat ions \'Jould be rile st 
difficult. 

Bed.s of the De ll':,r River forra r.t ion 1111derli e the 
greG.ter part of .Athabaska - Barrhead map- a rea • . :S"'rom the 
fe vJ outcro ps presei1t the v/r iter four.d it imposs i ble to 
subdivide the fo rmc..tion as i n eetst -centra1 .Alberta.. Ii'ul' ­
ther, the ne~~est ' ~~~i ori' i n . which ~enber~ ~i th~ Lellj 
River have been re oogni zc<J_ is along iTorth Sask..at chew an 
River, to t?1e southeast~ -· All but . the Grizzl;v Bea.F si1:::.le 
are of bra cki ~h 6r freshwate~ origin. Laterai v a riution 
in lithology is charact e ri s tic of such beds, even in ~ 
s:lngle out crop · •. . It i s possible that subd.i vi si on s as de­
fined in east-central .Alberta are not renresented in the 
.At haba ska-Barrhead map-area, but in any case-the subdivision 
of t he fop.nati on would . r equire much det ailed· field. wor ~·= , ·: 
aided by 'suitably located drill hole information and topo­
graphic 'maps ~ 

The base of the Belly Rive~ is. r~presented. by a 
t :1ick , massi v e sand stone b ed that w::is· found most useful in 
map-ping. the Belly River-La Biche corrtact. This sandst or.e 
has a mini mu.rn thic.kness of 97 feet 01-:. l\Iuskeg Creek. Fossils 
were not foun.d there' but farther east the following we r e 
colle cted fro m near the base of the bed and have been iden­
tified by F. H . McLe a rn of -the Geol ogical Survey : 

Thracia prout i var. 
Cli s ocolus ? sp . 
Liopi~tha oontanensi s ~enderson 
Tellina. sci tula Meek m:.d Hay den ? 
Oxytoma i~sc-eLsis Evans and Shunmrd 

.Mci.cT:rf..:.? sp ~ 
T"'ari"'C'.redia ,-araeri cuna :t.Ie e±c ·:ari-d ~iayc~ en 

1.1his fo;cma i fj i ndi cative of a t-ran s itiona l phase 
from the und.erl;',ring I:1().r ine I.a Biche formation to the ova r­
lying predomir1a1'ltl;l frezhwater .bed.B of th~ J3elly .:Ri.VE?r. 
The sandstoJie perbits · fidrl;y .accul·ate D8.pping .of ~}~e- Belly .. 
River-La Bi cl1e cent act bet_vve·en longitude 11 3 degrees and · 
Baptiste Lake . Fart he r west it disappears beneath swamps 
and a ·thick mantle of drift. .A simil c:, r sandstone, a t or 
near the _base of the Ba l':Ci Hiver, outcrolJS on .Athabas-bi:-- · 
River at _interva ls above the mout h :of Pembi na River, ahd on, 
Pembin 2. River itself nea!t', its mou:th. This' sandstone is an 
ap pro :X:imat e equivalen t oT tlie l ower .Ribst one ·. Cr~ek mepber. 
i n ea_st-central · .Al"bert8. , but it see Lis· :~ t ·o be s umevvhat thicker. 
Neither the top of the sandstone member nor befrs immediately 
overlying it are exposed . Fot far above the sandstone th~· 
following out crop was measured on the east bank of Athaba.ska 
River, in sec. 25 , t p . 64, r ge . ·3 -, - W. 5th mer: 

Tcp of section F'e.et. 
Coal, partly eroded, and coaly shale ·~· .- ••• ~ •••••• ~ .•••.• 1.2 

Shale, brownish grey , crumbl y , carbonace ous •••.••.••••• 2 .1· 

Shale, olive-brown, crumbly, somewhat sandy .. o •••• , •• o. 9 . 9 
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.. ., Top of Scct·ion (dorit 'd) Fee t 

Ironst-Ori:(f . .. b~U.11 d. •••• ·. , •• · ••• G ••• · ••• •• · • · •• - •• ~ ••• · •• ·•••••••••• 1.0 
·'· 

t . , ,. ,· ; .. 

qfl:olc,, oql~~v{n;~~h gr_ey, plast ic~ •• ; ••••••••.••••••••• 1.7 
. ~ ~ . . . . . . . . . . ~ ' 

Sandstone, _medium-grained, · buff, greyish woo.thoring 5.6 

s o.nclst ori8; ·via 11 cement eel,· buff, · conglomerut ic . and 
~~rtly crossbeddod; contains coaly fragcents .• 3.0 

\ I • • ' : , ' ' 

' Sandsto)'le ~ ' m~di urn- grained, buff, grey ish weather-
. • \

0 
•. ing _ \yi. th few co.aly streaks .••. ~ ••..•••.•• • ·• • • • 8. 4 

Coal and coaly shale •••••••.•••••.•• ~. • • • • • • • • • • • • • 0. 7 

Shale, brown, carbonaceous •••••••••••••••••.••• : • • • 0. 4 

Shale, light grey, containing volcanic ash (?) 
·· grading downward into light brown, : cr:umbly . 

s hB.l e • f f f 0 f I 0 :. 0 0 t 0 0 0 0 0 0 0 0 0 0 0 f f 0 0 0 0 0 _, 0 f 0 f f f 0 0 0 • t ~ 4 0 5 

' Shale, g rey, crumbl;y, a bit sandy near the top..... 8. 5 

·sandstone, fine-grained., buff to grey •.••••• · . ••••••• 3.6 

Sandstone, brownish grey, shaly and sanely shale, 
(: · · p o o r l~l e xp o ·se d . . . . . . . . ·.. . . . . .. . . . . . . . . . . · .. . . . . . . . 9 • 4 

Shale , dark grey, · crumbly, with: coaly and carbon·- . 
aceous streaks •..•..•..••..••.•••.•••••.•••..• 1.5 

Shale, light brown, a bit sandy to river level •.••• 4.2 

Total 65.7 
.... I , r' 

This section may represent the middle par't of · 'the 
Ri bst one ·creek format ion ·of east -central .Al be.r:t.a. , . Coal 
seams pro spectecl along Ta.wat ina1v River near Perryvale, on 

; .Litt'Ie Pine 'Creek (t p. 65, rge .. 21, w. , 4.th mer .),. and;·on 
Pine Creek in township 63, probably all occur in sections 
·correlative ·with the above.- . , .. . .. 

· 'on the · east bar~k of Ati1abaska River, j,n ~he north­
·east·corner · of sec . 2, tp~ 64, rge. 13, vv-. 5th mer., 16 feet 
of coarse- to medi -wn-grained, buff , crossbedded sandstone 
:1 s exposed. · ·It contains · co a ly streaks, concret ionary · 
lenses, and fossil wood, and is in places conglomeratic. 
The sandstone looks much like .that . at the ba~e . of the Belly 

'River, but·stratigra:phically overlies : both it an~ the sec­
tion in tp. 64, rge. 3, referred to above. It may corres-. 

'pond , · approximately, to the upper Ribstone . Cree k_member of 
east-central Alberta. Higher in the section along Atha­
baska ·River , · on the east bank, in, the n " · ~·theast g_ua.rter of 
·~ection 12, tp. 63 , rge. 4,-W~- 5th. mer., another ' sandstone 
bed is exposed in a section that measures as follows: 

Pleistocene Feet 

Silty (?) cl~~ ' light grey with fe~~ ~ebbles, to 
top .~ .f vp.)-ley .... o •• •••• o • • . • ~ •• ~. ~ .· •• . • , _ •••••• 40., 

I ' I •' ' 

Dark grey boulder clay, containing numerous :pebbles 45:!: 
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Belly River 

.Sandstone, .. maS.s.i v0 ,, buff,, _greyish weathering , con­
taining chort and coaly spa cks; 'medium- t 0 

.coarse-grair1ed, wit~ some large concretionary 
lenses ....................... o~ ••••••••••••••• 

Shale, brownish g rey, cirbona cieou~, with some ' 
oli vo brown ·: shale .••..•.•••.•• ··~-- ~ . ~ ..••..•.••• 

Sandstone , loo sa , fine-graino~ , buir~~: •.•.•• ~ ..•• 

:Feet 

49.7 

4 .0 

2.5 

Bhale, . brownis h . gray as_· above, but m'oro carbonaceous 
to base of ex:posurt1 ....•.... · .;· ................. 7.5 

. . . 
Covered, t o river-level (21.5 feet) 

Total 63.7 

The stratigraphic :~ osit ion . of ~ the thi6~ sandstone bed sug­
ge sts-that -i t may. correspond.to.the Birc~ ~ake (Victori a ) 
sandstone on North Saska't chevJan River. However , the beds 
underlying it a.tid which should corre spond to the Grizzly 
B~ar shale, do not appear to be marine. Thb~e i s ; of course, 
no good reason to - believe that such shales persist so far~ 
west and north. 

Hi g-he-r- -in .t he .se.c.t .i on .. a.lot1g .At llabaska Ri v·er, in 
the southeast quart er of sec. 36 , t p . 61, r ge. 5 , w. 5t h 
mer., the foll:owing section wp.s measured : 

Top of se cti on Feet 

Covered to terra ce leve l in river valley 

Shale, grey to dark grey , wit h coaly stre aks ...••.. 10.0 

Co~l. o' • •••••• -~ •• ~ . 0 0 ••• 0 0 0 • O _' O 0 • 0 0 • o . • 0 ·a ••• . 0 0 . • ••• . • ~ - 0 0 • · 0 0 0 6 

Shale,. dark brown cl,ay, som13w_hat .carbonaceous...... 1. 6 

Bent on it e . . . . . . . . . . . o • • • • • • • • • • • • • • • • • • • • · • • • • .. • • • • • 0 . 9 

Shale, dark brown, sticky, g radin g downv1ard into 
· ,-light buff $ticky shale; bentoQitic ... . . ~····· 5.4 

. . 

Shale, brownish .grey; ,; sand;y •••.••••..••.••• ~....... 1.1 
" · . .. 

.. Sandston e , . li ght grey , fine-grained and sha:)_y, 
· ·· (bentor1it·ic?) ... ·· ............ ....... . •;:~ -· ; . .. . . . . . 2 .6 

Shale , g reenish ;gr ey to medi wn gre;y ••.••••..••... ~. 8. 2 
. ' . 

Shale, brown ish grey , crwnb:ly , with some .. carbonace.ous 
fr agme11 t s ~ ... • •.•••• , •••••• ....• ~ ••. ~ •• ~ ~ •.•• tl • • 3 • 7 

Shale, light brown , crumb l;y. • • • • • • • • • . • • • • • • • • • • . • • 3 . 9 

Sha le, gre;;, crumbly, with carbonaceous fragments •• 5.0 

~ Shale, coaly, ~arb6riaceous ~hale (0.4 ft. ) at base. 2.0 



Feet 

Bentollite , and . bentonitic shq.le, light buff and 
v er~/ so ap~~ .. ., .. ., o ., • o ••••••••••••••••••••••• o • ~ 2.3 

• :· . ! • 
t . . • .. . .. 

Sb.ale, . brownish - grey and. grey, crumbly , wi t)1 coaly · 
streaks and carbonaceous mate rial •..•.•••••.•• 

i' t · . . . ' . 
Sandstone, loose, light g rey, fine~grained,· and a 

b j_ ·t . $l:l0l.Y o ~ o o • ~ • o • e o o • o o • • · • • o o a o • • o o o o o o ~ o o o o • 

7.2 

3 •. 0 

Sand$tone, ledge-forming ; con cretionar;y , grey .~···· 1.1 

Sandstone, loose, light grey, fine~~rained .••• ~~~·· 3.6 

She,le, llght brovvn, grc:.ding dovmward - i n to dark 
brown, sticky, 'Hi th eo al;y fragmer; t s ••.•••••• ~ . 1.0. 4 

Covered to river level (19. 6 feet ) 

Total 72.6 

. .. This section probably represents a part of the Pale and 
· . Variegai;ed beds of Alberta, and is fairly characteristic 

; ~:: eH' ' the se ·beds. 

· · Near·. the ton of the : Belly River, probably extending 
· inte> Edmdntcm beds,.the following section was measured on 
.Athaba:ska River at its junction with Goose Creek:, 

:':) ' . . , . 

Gras~ covered and traces of l oose g ravel to top of 
valley 

Edmonton (in cluding Bearpav, eq_ui valent s) 

Feet 

Coal and coaly ~hale, powdery and we athe red .••..•• 1.5 

Shale, bro·wnish gre;y , light grey weathering ....... 7.1 

Bentonite, ye llowi sh •.•••..•..••.••••••••••...•••• 0.9 

Shale, grey, crumb ly, with thin ironstone ban.ds 
and saf1dy· st1 ... e8ks. · ..... o •••••• o •••••••••. •• ~ • • • 14.6 

Shale, light g rey weathering, buff .••••••••••••••• 2.6 

Top of Beliy ·River (Pale Beds) ? 

Sandstone; ·medimn-grained, light grey weathering ••. 12 .-0 

Shale; ·grey, . sandy ... o ••••• o ••••••••••••••• ~ ~- .. • . • • .1.4 

Sandsto1.1e, .fine~grained, light grey.,. _ ...... ........... 4.3 

Shale,. carbonaceous, , dark g rey , sand;y. • • • • . . • • • • • • 0. 4 

Sandstone, _ligh_t: _gJ;'k1Y, ; · shaly ••.•••• ·• •• • •••••• ;..... 4.4 ·· 

Shale, dark brown, plastic •. ~ ~ :~; ••.•••• ~ •• ~ ~ · ·_- •••••• 
.. ... \ :· 

1 '~8 

Shale, buff, plastic, bentonitic (?) •••••••••••••• 0.6 
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Shale, light grey, s an d.y o , . . . . .. o . ~ • • ~ • • • • • • ... o • • • • • •••• 

Feet 
.:4. 7 

Sandstone, light grey -vver:lthering, shaly1 contains 
ironstone ; bands a.lLu coaly streaks near b.ase .. , 12.9 

Sha le, brownish black, ca rbonaceous, fissile .••..•• 1.0 
·: 

Shale, . buff to .mecliurn .brown, plastiQ .••.••.•• .. ·~ •.•• 7.3 

Sand.stof.le; -light .g rey to · huff, shaly; poorly exposed 6.9 

Sh.ale; . brownish grey , crumbl.y, ·with car[?onaceous 
fragments, to base of exposure •.•.•.•..••••••• 4.0 

Coverad to water level in Athabaskti River . t33 .fBet) 

Total ·-

The position of the upper Belly River contact is 
suggested. only by the general lit h olo g ical similarity of 
underlying beds to the Pale beds in sout he rn Alberta • 

. , · : The small out crops of Belly River . that occur east 
of A-€habaska River Valley cannot be correlated with, sect .ions 
along the river, ru1d are of little value in building up a 
complete section for the Belly River formation . The best 
outcrop is along ·a railway cut north of Opal , in sec. 15, 
tp. 58' ':i;ge. 22' w. 4th mer., where tlie following m~asure­
ments w~ro taken: 

Loam and boulder clay 

Shale, grey to brovmi sh g re31, cru.1:1bly, with 

Thickness 
Feet 

: some carbonace·ous fragments and ironstone 
· st'reaks; sand;y towards t he base' .•••.....•• 10.0 

S~ndst one, tough , ' fine-grai'ned, light grey •.•• , 3 .'5 

Sh.ale, grey, sarici~;, with some irol:'; stains •••.•• 1,8 
. . ' . . 

Sa.~ds_t o.ne., lens~7• a,nd, cor;.cret ionar~~ , ironstone. • 1.'2 

San_Q.sto.ne, li.ght grey crossbedded near top •.••. 9.0 

Sandstone, hard, ,concretionary , crossbedded •••. 1.0 

Shale, _grey , . cru...'11bly, carbonace_ous fragments. . . . 4. 3 

Coa~l, l _ign,i:t .. i .c .... ".• . o ~ o .•, •.• • . • . • ••••.•. • .. • ••••••••••• o.·. 3.0 

Sha.le, grey,, crm,n.b.ly, to base of exposure ..•••. 6.1 

·.· ( ~ .... : Total 39.9 

The·s·e beds· are- eq_u.iva.lent to the Variegated and. Pale beds 
along North Saskatchewan River. 

f:~ • 
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Bearpaw Formation. 

, . . . . . . Ko out c~op$ of mari.r~ e Bearpaw occur in the 
Athabaska-Barrhe ad map-area, and whether the formation is 

~ n~esen~ or .not .i.~ . ~ .ma~~er o~.conjeq~ure. No marine shales 
are exp ose d. along .Athabaska Ri vel' whe re the Be'arpaw ·might 
be expec.t~d to occur,_ .: Hov .. reye,~, topographic feat.ures on 
the basis. of .wb,:i,ch ~-uthe:rf;o :rd) ~ (1939. )_: mapped the Bearpaw 

·in the . Edman~on ~ap~~~e a. conttnue intd .At habaska map-area 
and the formation wa s projected ac r oss the map-area on the 
basis .of t .h.is topograph;:r a nd op. t _he assumption .that it is 
c,qn t :i,n;t~_o:us ; and J'll.ainrt ~.i.p. s· :, t (l.e, :s ~n!e region,al strike. Farther 
west , however, wit h in the Barrhead map-area, the Be a rpaw is 
represented as p.in.oh-ing. out, .§.nd any eq;utvale.nts be_yond that 
point are. mappe,d, w:i,t.h .t h e beds of. _the Ed;mopo;to'n formation • 

. t'\ 

Ed.mon ton Formation 
·' . ·. : . . .. _ . . ·. -~--- ··:·: ;_·." ;_.· ... _ .. ··:;.::~·-: ( -.] ~-:-·"£~- - . . . . 

. . . Mip.;eable ,,coal - ~earns ip. the vi .c.ihi,ty ,. of Pickard-
ville a r e placed in the Ed.mon ton formation~ · somewhere near 
the base • . T,hf3.., sout ~1.Wf3st : CO~flfl .l? , :P .~i< )tf1e> !ll\?.P :~ 'EJ.re a. i e unde. r­
~ain by appr.o,:x;imat.e,J,;y_ 4.0.0 fee.t , .Q.f ."Ed,rJ.qnton :beds. Fx-om 
what can be seen, the se do n ot differ ' in general from Ed­
-!I\Ol1t o,n beds ,e,l.s. ey~l~ere_ , , n.or, do. ,t h ey q-;i.;ffer to .any great ex­
tent from upper Belly River strata exposed a lon g Athabaska 
·River. Th e best se et ion of-... b-eds be;l .ieved t .o be Edmonton 
i·s e.lo·n·g .At·h·a·baska .River ·in the· nor:t hwest q_uart'er of 
.sec •. 2.7., .. t .n .; 61, rge ~ 7, W •.. -5th mer •.'· It was mea$ur.ed.;,_. and 
may be tabulated as follows: · 

Thickness 
· Feet . 

. , ;P,l.e.i.st.o.cep.e 

Boulder clay, partly stratiform to top of valley (45 feet) 

• Tertiary r·.- ·,· . 
. · 

Coarse gravel, springs at base (20 feet Saskat-
, chew an gra veJ.:s . ? ) 

Edmonton 
Clay shale , dd.r)c <grey , stl.cky ·~ -.. .' •.•••• /~ : . ~..... 0.5 

. . 
Shale, da.f.f;: gre·-y· ~crumbly~ - ~ .•.• ~· >·- ~ , . -~ .. ~ .. ~ ... , ..... · 

8 .6 

2. 2'"'.:; 
' ' • ' 

0 

\ • ' , 0 1 .' .. :• l, 0 
, ': I!. \ 1 : ~') ,'. ' ,, : 0 :) 

Sandstone, medi um-grain~Q., . J:r\lf:.f .• .••• o ••• o • • • • • • • 1. 5 
~ ; · .:- ~- t : -~ -..' ~ -~ I. I. p.: 

Sandstone, fine- grained, .. blv!.sh gr. ey . with some · 
' ' ' , . • I ' . . t ' ! f • I ' ' I~ I J_ ' • ' I I { ' •' '. f ' ! '• I 

· . c~rbonnceous streak$·.<~/.< · "~ · ~ · r · t~ ·· ...... ~ ... 30.0 
· ' · , -. • .c.L · l •. · .-. l . . : 

· · sh·!ile, · brownish~ 

Bentonite and. bentonit~c 
. ' 

shale ............ ~ ..... . 
., I 

0.6 

-: ·. 

' a 0 • -~ ' ~ ' 
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Feet 

Shale, buff, 
; . : . ~ 

crumbly· . o-. .... .. ............... ... ·o • 0 0 0 ••• 0 • a • • • • • • 6 .1 

. Sh~le' ; . ~ar~ grey~sh .brown .•. o. ~ ••• o ••• ~ o •• ' : ~·~. ~. ~... 3 •. 4 
. . ' t • . . " • ~ -. i ' .. J : • ~ • • 

s~~_J;y o ~~ ~- ~- • ~· f .•••.••• _ •••••. ~ ••••••• •-. ; •. a· • o ••• 

ShAle, grey, · grading dbwn.vmrd ·into browni.sh ·grey:,. ·· 
: ·-crU..mbly' sb.'ale. thili . ironstone band near the ; . . . ' -. . ' . . . .. .. 

m'i. ddl"e · ~ · O · O 0 • · • 0 0 0 ° 0 0
1

0 0 0 ~ 0 . · ~ 0 0 0 0 • · • · • ~ - . 0 0 0 0 ~ ~ ~ 0 0 G .. . . ~ ~ . 
I ' 

; Sandst;one, fir.e-grained, light ,grey v~eathe .ring, and 
n: . . " ' ., S.h.a~.f ':sandstone' thin . .iro.rtstone band a~ ?.ase •. •, . 

0.4 

7 . -7 

3.8 

:: · Sna!Le, grey -, ·grad~ng downward: ii1to ctar.ke:r grey,-' ' ;·: ' ·_ 
· ci:llinbl~ · ~shale ...... , o ••••••••• • -. ; .

1 ; · •• • · • • •• ;·!, .- o ·- •• • • ·_ - 3: ~8 

Ironstone band with V-ertebrate bones ..•.••.•••.••.•• 0.2 
• .. ; ·J'. . · • ::., r:· __ .:::lL 

Shale, dark grey , sandy_ and . carbon.ace_ou.s, _ir,r.egular 
... : concretionary sand'ston.,e.. band at ··:t!,i_e base;;...... 1.8 

~ .··! . . . ·' ! . ' J ;, .'. . .. -· · ' 

Sandstone, salt and pepper' appearance, ; tough, li'ght 
grey· weatherillg;~. ~. 0 •• 0 . • 0 ••• • · • . • ••••• n 0 0 • .... (). : . · . .... 0 .? ~s 

- Shale , sandy, ' brownish grey ..••..•••..••••••. ; ~ • ·:- • • • 0 • 5 

Sandstone, m~diurn-grained, grey~ ••.•..•..•.•.•. ~ •••• ·• 1.6 
. . . . . : ' ... . .... ; ,_ 

J Sha1e, chocolate-brown, carbonaceo.us· fragmept~(.· .r..... 2.9 
. . I 

Shale, ~ark grey, carbonaceous .•.•......•.••••••••.• 1.1 

Shale, brown, carbonace ous •...•••••••••••• , • • • • • • . • • 0. 5 

·. ·shale; ,. buff .. c:lay .•.•••••••••••••.••••••••••• · .•• :.·· .• .' .J · o .4 

Covered to water level in Athabaska River (114.5 feet} 

Total .. .. 95.5 

Saskatchewan Gravels and Sands 

Gravels and sands similar to those named by Ruther­
ford '( 1936) as. "Saskat chev1an Gravels and Sands", and con­
sidered by h~m tc;> , be Terti~~y in age, were noticed immediate­
ly overlying bedrock along Athabaska and Pembina Rivers. De­
tails of thei~ . nature and . continuity were not studied. 

STRUCTURE 

. . , St:rv.pt-y.~a~ly the ~thabaska-Barrhead map-area lies 
along the east limb of the .Alberta sync line. Successively 
younger beds occur to .the south and west, suggesting a homo­
clinal region~l d~p ~. Local q.etel~mi~a~ions of dip are scarce 
and were made at widely separate localities. However, the 
few ~E!ter~~n~~~c;>I?-s . f?uggest a. ste<?pening of dip to the ·south­
west, as illustrated by the following: 

Picka~dviii~; "in ' the'riortheast part 61 tp. 58, rge~ 27, 
W. 4th mer. Strike north 80 degrees west; 
dip south-southwest at 34 feet a mile. 
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Athabaska River, in the , northeast corner of tp. 61, rge. 5, 
Yl . 5th mer. Strike, northwesterly; dip 
so:u,th'.V~!:rt at : 20:!: ~.feet a mile; partly due 
to slum.p ? . 

Ki lsyth , ·in -the -southeast corner of tp. 65 , rge~ . ' ll, w. 5th 
me·:rn ·r.stri :X:e we-ster l ;y'; dip slight:l'Y west o:t: south 

• r · mal?. ked~ but ma:v be due t o s ll..ut1p i ;r;.lg · ? . ' ··· 
. .. . . . . . .0:'; ~.--\ . ·.·. J .! ·.' .. 

Dap'p Gl'eek; ·: i l1 t h e ·west middle · of tp. 6li +r6e. 21, w. 4th 
.. . . :·mer. Strik;e ; ' northwesterl y·; ·dip·, southwe·st at 

15+ .feet a mile. '' 

Opal, near the midd.le of t p . 58, r ge. 2·2, .'\:V . '.i:th mer •. 
Strik.e, nort h 52 degrees west (approx;;·); dip south­
west at -18 feet a m11e . . 

T'horh :i:ld; in the -sout heast part of tp. 60 , rge. 21, w. 4th 
··· · · , mer. Strike, nor.th 76 degrees west · (approx.); 

.\·· .. .d·ip',: so:ut l1- southvv'e>st :at 3 feet a· mil·e. 

Pine River, in the nort hwest part of t p . 63 , rge. -21, W. 4th 
mer. The beds here are h ori zontal. 

Drill samp l_es, f:r.om .Athabaska well~ ;:9,o not provide 
v;er_y sat fsf~ptory information for the stud,;)t: _of lopal st:ruc­
ture • . Elev~t~ons on ·the bSts·e of t he La Ei.o h e-, ;shale suggest 
'a gentle' ·arit;tQ..l.fne or an_};.iclinal nos.e be-fyie~):l! -:0~-:c~ . _ Nos. 1 

. an~d _2 welJ..s~ ::~gut lowe.r -s a11lples indicate th.at: .:1th~~:· . 'iJq; no t re­

. . . flec_ted op. , to.p: of t he Grand Rap ids .sandstone •. · .. It, :·P,ae, a l­
ready beei1 mentioned that sand lenses occur in .t-he. Pelican 
. • . . t . • • . . ' .. . '·- \· . ·· . 

sh_ale, near . t :(l.1 e. bas,e. Continuation of such l~n.si~eh: ibetween 
adjacent wells·, into the Grand Rapids formation is .su,ggested. 
The resultant thickening and thinning of the Pelican shale 
complica~_-~:s - struct ural interpret a tions : at ,thi~" horizon . 

, --_·: In t he·:·;fo_llowing table the 
·. of s.fti'l~~.fil forma..t ion s are g iven with 
an~ ar_i? (all above this lev;el : 

. . (! ':~::- --~ 

.i . . 

Well ·' Location 
,·· . 

• !. ' 

Bell y 
River 

J!'eet 

e l evatio.n
1
s, a_t th,'3 bc..se 

reference to ' sea-level, 

._, i ,, ,., : \.,.' ) .. '. 

La 
•,: 

:i?elieah ·· Pe lican ·~·· 

Biche · · Sand_; ~· Shale 
stone 

l!'eet E'eet He et 
.Athadome Ho. 2 Lsd . " of ,., 

'-' 15-:-6_6~23 W4 1, 920 540 495 360 
Deca No . 1 Lsd. 1 
Deca No .•. ,2 ~ . { . -Lsd. 3 

1 Deca :f{o ·~ ,. 4;. 
. .i . 

Lsd. 2 
Do m. Gov 1.t .• Lsd • . 6 

of 
of 

.o·f 
of 

4-66~22 W4 
16-66:- 23 W4 
15·.:..~~ "'" .z3'. w4 · 

. 20 71 9.6:;;3~ · · W4 
• J .• 

1,9102 519 477 
530 468 

589 549 
I . 

lAll e~evations in the DomiQi6h · Gdv~rnment well are ap­
p·roximate only, as data are indomp~ete and somewhat 

·:doubt ful • 

. ) 

389 
360 

9 3 7·1'-
446 
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ECONOMIC . GEOLOGY 
' ' . :· . 

Oil · Po ss ibilitie~ · 

Oil possibilities in t he Athabaska-Barrhead map­
area·are not known .. The meagre geo logical information does 

not permit generali.<tations and no locality can be considered 
either particularly·favourable or unfavourable. Only one 
well (.Athadome Nq_. 2) was drilled into the Palae ozoi c. It 
fe.vealed oil stainf:? ·_at several horizons but very limited 
porosity. The McMurray sandstone, which is oil saturated 
downstream at Fort Mcl.'l:urras, ·contains only a faint trace 
of oil in Athadome. Ho . 2 well. I'J'ear .Athabaska t he Grand 
~apids sandstone o'ffer.s the best possibility as a reservoir 

-bed. All recent well s have encountered fairly good flows 
of gas at the top of this sand, and two we lls (.Athadome 

. No. 2 and Deca No. 4 ) are reported t .o have encountered 
sirfall_ ,' flows of 'hea-yy oi 1 f rom the same beds. Results to 
date 'have not been very en couraging , but not enough infor­
mation is at hand to indicate the possibilities of develop­
ing a commercial field near Athabaska. 

~ . ' 

Coal 
I 

_ . All coal in the map-area is of lign itic or sub-
bituminqus rank. Seams from 4 to G i~eet thick have been 
mined at Pickardville, Thorhild, and }Taples (sec. 17, tp. 60, 
rge. 2, W. 5th mer.). Thi nner s eams have beep prospected 
and mined for short per i o<ls n orth of Opal (sec. 15, tp. -58, 
rge. 22, w. 4th mer.); along Pine Creek (tp~ - 63, r ge. 21); 
aloi1g Dap:p Creek . (sec. 29, t p . 61, rg,e. 2;5 , Vv . 4th mer.); 
andalongTawatinav.r River (sec. 1 2 r.t.p . 64_, r ge. 23, \V. 4th 
mer .• ) • 

At present t wo small mine s a re opera ting 5 miles 
nort-heast of Thorhild. At t :r~ e North Point coal mine, in 
sec_' . , _ll, t p. 60, rge. 21, W. 4th mer., an average of. 11 feet 
of c~ver is being removed t o expose a 5! -fnot seam for open­
pit mining. The same seam, a mile farther north, is being 
mi,ned by underground methods. The combined annual ·pro­
duction of the two mines is approximately 12,000 tons) all 

" ' ' of Which is consumed locally . Other mines are not pro­
ducing at present, large ly due to shortage of labour. 

~- . 

Bi tuminnus Sand 

Bituminous sand is ' exposed near MO$Siqe, in secs~ 9 
and 10, tp. 59, r ge . 4 , W. 5th mer • . It was also reported, in 
two we lls and. num_erou$ test holes in the vicini.ty. A suit­
able auger was .obtained and ho le s bored , first at some dis­
t ance fr:om -tihe r.1a'in · exposure, then continuously closer to 
it. The Tast hole was bored in glaci a l drift ' to a depth of 
6 feet, only 4 feet fro 1;1 t he exposure. I{ one of the holes 
penetrated bi tutninous "sand . It is evident that the depos1 t 
occurs as i so l ated. bl ocks or boulders in drift, and must 
hav-e been carried sout h from t he Fort McMurray region b~r 
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 , vms found a few mi l es northwest of Boy le. 
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. · 'S1JMiviARY '.A.r<i:p {:;orrctusr oN s 

Outcrops are scarce ·an:'ci' ·'ar:e confine& mainly to 
Athabas,ka, ~i ver, Val~eYt· No,n,.,e -~.fpo: s~s m.orr t ,han lOO_ fee~. : 
of r ·ock se-ction; . anu most o·t ::t, ·h.em .1esf3 t1~c:t~1t ~?:. ~eet • · For­
mat ions above ' the ' La Bich-e:'· h~,:ve ' not been: :gynet'pat ed by 
drill holes so that· th i bkl'le·s'ses· of thes·e formations are 
inferred and detail,ed ).. itb,ological in~~rmatiop. is lacking. 

• • • : . ~ . . • . .1. ~ • . ' • ,, . . • . ~ ' ~ .. 

The ge.ne.ral s:ur;f~ce .structure appears to be a 
· simple hornocline, , dipping sout'hyJesterly and flattening 
·soYriewhat iri th'e npr'theaster:n part of the ai•ea •. rrhe region­
al dip is :Le ss than · 20 feet · a m'ile, · 81'ld.' the fe\v scattered 
dip determinations show . only o:ce dip in excess of t~~_is . . 
fl.gure. ' Structural · details are unknown except: ·within a 
small area near Athabaska. Local structures·, if present, 
must be determined by geophysical methods or, in suitabl.e 
localities, by drilling ·closely spaced: te·st holes on some 
of the thicker coal ~eam~. · · · 

The first oil test of Palaeozoic limestone was 
not encouraging. The Mciviurray sandstone is t h inned to ap­
proximately 20 feet near .Athabaska and contains only a faint 
trace of oil. The upper Grand Rap ids sandstone appears to 
be the most promising reservoir. Recent drilling tests 
near .Athabaska, h owever, have to date proved very little 
oil from this horizon. Well samp los, although poor, in­
dicate lateral variation in lit h olog;'/ at t h e top of the 
Grand Rapids sandstone. It is, therefore, probable that 
at this horizon stratigraphic traps and porosi t:l are as 
important as structure in the accumulation of oil. From 
what is now knovm. no oDe locality ma:y be said to be more 
favourable than anot her , but the n orthe a stern part has 
the advantage of shallovver drilling. 

Coal seams of mineable thicb1ess occur in· the map­
area, but their rank a~d locati on with respect to markets 
lend t hem only local present economic significance. 
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