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Great Slave Lake Area, N.W,.T,
by W,J, Koop

for E.E, Pelger, District Exploration Supervisor

Summary

This report is submitted in accordance with Section
30 of the Territorial 0il and Gas Regulations.

The 1953 Great Slave Lake field party was assigned to
continue the work done by Mr, A,E, Kliske during the previous
summer, W.,J, Koop, assisted by J.P, Leeson, traversed parts of the
Horn, Redknife and Bouvier Rivers, and examining Middle Devonian
cores at the Pine Point mining camp operated by the Consolidated

Mining and Smelting Company,

Middle Devonian stratigraphy was studied in the Pine
Point diamond cores, a sequence, from bottom to top, was as follows:

1, Precambrian granite = in two holes, Gl and 04

= red dolomitic mudstone, red micro-
crystalline doledto E gypsum, coarse clastic at base - 200,
mt..o

e %_‘tg- banded brown and blue grey, part
dolomitic, basal 20 onsist of brecciated gypsum in a shale

matrix - 2”'-

4, Limes = dark brown grey, cryptocrystalline,
erinoids and brachio roughout, bituminous, basal 26 feet is
granular and dolomitic - 97° :

5« Dolomite = dark grey to medium browm, fine
erystalline, orinoids and brachiopods - 92°.

6. Dolomite = pale to medium brown, medium to fine
erystalline, granular, occasional corals, brachiopods and erinoids
- 380°',

7« Dolomite - mottled pale grey, buff and browm,
medium to coarse crys banded, some very pale medium
clastic limestone (n.lmlto - 240°,

fe L%"“"- medium to dark greyish brown, micro-
oerystalline, frequently fossil fragmental with coral, stromatoporoid
and brachiopod fregments, variably dolomitiged, Amco shale marker
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(11* green shale) occurs 40 feet above the base of this unit - 220"

Unit number 3 is correlated with the Chinchaga (1)
: formation of the subsurface to the south, number 4 with the Pine
| Point formation, numbers 5,6 and 7 with the Presquile formation
and number 8 with the Slave Point Formation., The shale and over-
lying limestone outcrops along the Horn River are correlated with
the Pine Point limestone on the basis of fossil evidence,

Upper Devonian strata were examined on the Bouvier
and Redknife Rivers and on Kekisa Lake, BSection deseriptions of
the limestone forming the escarpment south of the upper Mackenzie
River are included in this report.

Rocks of Mississippian age are exposed along an
escarpment west of Bovie Lake, Fossiliferous, argillaceous and
cherty limestone, dipping gently to the west, form the resistant
strata .‘po“ here,

Introduction

Field Progrem

The area of investigetion is indiceted on the
accompanying Index Map, A 16=foot cance furnished tramsportation
on all river and lake traverses. The California Standard float-
plane (Beaver 0,3.3,) carried the party inte the various areas to
be traversed,

One month was spent at Pine Point examining diamond
cores obtained during the CM snd 3 evaluation of the lead-zine
possibilities south of Great Slave Lake, Special permission was
granted to us by Consolidated for this study.

Jtrat

The following table of formations lists the stratigraphie
unite exposed in the Great Slave Lake area:

Age Formations Thickness
Cretaceocus not examined

= Unconformity -

Upper Devonian
Kakisa River limestone 7
Hay River formation 650"+
Frobisher formation 925+

1. Law,J., "Oeology of Forthwestern Alberta and Adjscent Areas”,
Bulletin ~ American Association of Petroleum Geologists,

Volume 39, No. 10 (October, 1955) pp. 1927-1975
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Age Formations Thickness

Middle Devonian
Slave Point formation 220"
Presquile formation 712"
Pine Point formation 100' to 600"

Devonian
Anhydrite (Chinchaga 290"
formation)
= Unconformity -
Ordovician
Red Beds (map be 200"+
Devonian)

Basal Sandstone-shale 130 ':

Pre -« Devonian

The basal Red Beds underlying the Middle Devonian
sequence at Pine Point (and in the subsurface to the south) may
represent a basal transgressive phase. The age of this unit may
range from Urdovician to Devonian. The previous report on the 1952
field work has presented all the data available to us, which is
applicable to the pre-Devonian sequence in the Great Slave Lake
area,

Middle Devonian

Approximately 1200 diamond drill holes have been
drilled on the CM and S concessions at Pinme Point., Most of the
holes penetrate a relatively small interval, with only two holes
G-l and G=4 going down to the Precambriam.

A composite section of the strata penetrated by core
holes at Pine Point is as follows:

Tep:
Slave Point
0 - 24° Limestone - stromatoporoidal, buff, finely gramular,

stromatoporoids constitute 20 to 60 percent of the
entire rock, rare chert nodules.

24 - 125" Limestone ~ part argillacecus and dolomitic, pale to
medium greyish brown, microcrystalline to orypto-
orystalline, interbedded fine textured and medium
to coarse fragmental limestone.




125 - 170"

Limestone = variably dolomitized, dark to medium
m‘rm, micro to erypteecrystalline, well
bedded, mainly fine textured with some coarse
fragmental beds containing brachiopod and coral
debris.

Amco Shale - (equivalent to Watt Mountain formation?)

170 - 181"

181 - 220°

220 - 460°

460 - 840°

840 - 932"

Shale - calcareous and or dolomitic, grading te
argillacecus limestone and dolomite, dark greenish
grey, often get a thin Atrypa coquina zone at the
base.

(base somewhat irregular)

Limestone and Dolomite - interbedded, argillaceous,
medium to light brownish grey, miorocrystalline to
chalky, large coral and stromatoporoid fragments
immediately below Amco shale, thin green clay shale
beds containing abundant Charophyta oogonia near
base.

Presquile Formation

Upper coarse Dolomite member

Dolomite - pale grey, buff and brown mottled, medium
to coarse orystalline, part banded, some thin tubular
corals or algae (Amphipora?). Upper part sometimes
contains some very pale calcarenite extreme recrystal-
lizsation and dolomitization tenls to obscure primary
sedimentary features in this interval.

Dolomite =granular, pale to medium brown, medium to
fine orystalline becoming finer downward, occasional
corals, brachiopods and crinoids.

Dolomite = dark grey becoming wedium brown downward,
Tine orystalline, upper fifteen feet dark blue grey
coarse fragmental shaly dolomite, greenish grey shale
marker at 845'., Atrypas and crinoids common near base,
uum- partings.

Pine Pohtl-tnut-o

9% - 1013'

1013 - 1029'

L_:-ﬁ « dark brown to black oryptoerystalline,
) columnals and curved brachiopod fragments

scattered throughout, bituminous partings.

Doi-dﬁ - :ou- to pale brown, fine corystalline,

Bvaporite (Chinchage formatiom)

1020 - 1320

te = irregularly banded in shades of brown
» mioroorystalline, some bands are
m-uu.-nmumw. shaly bands

I
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throughout, basal twenty feet consists of brecciated
gypsun in a shale matrix,

13520 -« 1509 Red Beds = red dolomitic mudstone, red microorystalline
dolomite and gypsum, becoming silty and coarsely
clastic near the base.

1509° Precambrian quartzite

The details observed in the diamond cores at Pine
point indicate that there has been considerable post - depositional
faulting, with a roughly anticlinel structure paralleling the
mineralized trend., Reef characteristics are suggested by the coarse
nature of the dolomite and the facdfs changes to a more evaporitic
sequence in the subsurface of northern Alberta. (see paper by J, Law
for regional interpretatiom).

Upper Devonian

Upper Devonian sections were measured south of
Lake and along the Redikmife and Bouvier Rivers, N .,W.T,
Plate 22 shows the litholegy of the three measured sections and
the tentative correlations with adjacent sections which have been
measured by California Standard geclogists (see previous report on
1952 field work).

E

The following is a detailed deseription of the three
measured sections:

Composite Sectionm - south shore, Kakisa Lake
Measuring from the top of the section down to lake

level.
Top of Sectiomn Thickness, Feet
A, » non=argillaceous, pale pinkish grey inter-

th coarge eorystalline white, microcrystalline
with coarse secondary replacement, massive to blocky
medium bedded, some beds coquinoid. liypothyridina,
Athyris, Leiorhynchus, some brachiopods have vugular
interior lines with coarse calcite, very hard,
stylolitic, banding suggests possible algal activity,
this cliff-forming limestone is probably a biostoome,
very pure banded carbomate, -.“’ tight cceeecccccccseces 13.0

Submarine Unconformity

B. argillagecus and sandy, pale greenish to f
grey, mioroerystalline to silty textured, :
fossil fragmental (especially crinoids) beds, thin
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C.

bedded, some small scale cross-bedding, tight,
slightly dolomitigsed and silty near top essesesessessscssel o0

1.1-& bichermal, approximately seventy-five

percent is coral remains with irregular infilling

and interlensed shaly and sandy limestone, micro=-
erystalline with considerable coarse calcite re-
erystallization, large colonial corals in random

somewhat disturbed attitudes, tubular (1/4 inches

diameter) corals abundant, horn corals, abundant fossil
fragmental beds, becoming shaly upward, tight,

This bticherm dies out laterally and adiacent sections
consist mainly of arenaceous clastic limestone ceecesceces5.0

Limestone = sandy (to forty percent), interlensed

with occasional sandstone and shale bands, pale

brownish to greenish grey, microcrystalline, some finely
clastic granular textured, thin bedded to laminated,
ccoasional corals and DMM.. uﬂht oooo.oooooo.o.oo.lsoo

Limestone, part argillaceous and sandy interbeds,
muh grey, microorystalline, fine frag-

mental with rounded and subrounded limeatone

pellets, medium to some thin bedded, fossil

m trace m1“. Mt ...1.0..0.0...0..0.0...0..."0
w oo.o.oooooooooo.lo.ooocooo.oo-...oooo..oooo.....’o.o

Sendstone, very calcareous, contains fragmental

sandy limestome interbeds, fine grained quarte

sandstone, very tightly cemented, medium to heavy

bedded, pale brownish grey to greenish grey when

u'glllm. tight Gesssencsssssssessssssssassssnssnsssnnellel

Sands very calcarecus, argillaceous, pale
sh grey, fine grained, well sorted, some
coral beds, gastropods, Atrypa with fossils
constituting to eighty percent of the rock in
,part, thin to medium ml& W. tirht essssesccssnscesllal

w RN PRI NN e RN et aReRRERRRRRRRRERRES ooooono..’ooo

= argillacecus, and sandy in part, pale
=I browmish grey, microerystalline, micro
to fine fragmental with occcasional rounded pellets
to 4 mn, across, abundant shaly and silty pale
greyish green partings, medium to thin bedded,
abundant Atrypas, some fossil fragmental coralline
beds, trace pyrite, tight c.ccecccccccrsccncsvcccccsnncneesll0
m s0Me ‘w limestone blocks wesssessassssncescssed00

Limestone « argillaceous, pale greyish brown
greenish) microerystalline; interbedded
fine textured and medium to coarse fossil
fragmental , medium bedded, greenish shaly
M"'. tight I IIIImnIImnIIIm T

w esssane oooocooooooooooooooooooooooooooooooooooooo’o‘
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Jo Limestone, shaly, medium greyish green, micro
oryamhno. thin to medium bedded, abundant
pale greenish grey chert, Atrypa, Spirifer, tizht cceceeceel O

uﬂ.’pﬂ..d ..J.l...0.....-..--..0....00.....0...0..0.......,.0

Total 211.0

Composite Section, Bouvier River

Top of Section Th!.c.ho!!

A, Lgm - argillaceous, thin shaly partings,
e brownish grey, microcrystalline, micro
granular texture, medium bedded, rare fossils,
trace pvrito. ttght L PR S 4 |

uh.:pﬂl.d o...000!0l...o...lc.....O..O.O...o000-000000000000000500'

B. imestone, slightly argillaceous with thin
y partings on bedding planes, pale brownish
grey, microcrystalline, silty texture, medium
bedded, some fossil fragmental interbeds, more
argillacecus to top, some calecite recrystallization,
ught .........II................I........................lo.w
UI.!POO.‘ SRERSNstetscsssssstsscsssssenssnvenennnssnnssnsanese 2,00

C. Limestone - nonargillaceocus, pale bromish grey
to bufr, microcrystalline to eryptoerystalline,
regular medium bedded with paper thin shale part-
ings, possibly microfreagmental, Spirifers,
Atrypt. tiﬂht oooooo.oooooooopo.co.o.ooooo.oo-oooo-.oooo..sco

D. Shale - calcarecus, medium greyish green, ire
regularly interbedded with pale microcrystalline
limestone, scattered fossil fragments, ocorals,
rare pyrite nodules L T R - 4

F. Limestons, zone of small bioherms (some extend up into B
» laterally variable with coarse fragmental
coralline build-ups and adjecent regpular bedded to
laminated silty limestone, lensing coarse to medium
frarmental beds consisting mainly of reerystallized
orinoid stems near base, color throughout is pale greyish

e e s . .8




brown, predominantly microeorystalline, maximum

bioherm structure is fifteen feet high and shows

both drape-effect and down-sinking into underlying

beds, base is marked throughout by a minor submarine
unconformity (approximately two feet relief) over-

lain by coarse fragmental limestone containing

corals, Atrypa and crinoids, tight throughout,seecesssesself0

Submarine unconformity, similar characteristiocs to the unconformity
in the Redknife River Section,

I.

Limestone, argillaceous partings, pale brownish

grey to buff, microcrystalline, probably micro-
fragmental, foseil freagmental interbeds, medium
MM. tmt ......................O.....................i'oio'
Unexposed, occasional blocks, a8 AbOVE ..sessesssssssssnseslf, 0F

Limestone, nonarrillacecus, shale partings, pale
brownish grey, microcrystalline, probably mioro=
fragmental, bedding 1.5 inches thick, occceasional
coarse fossil fragmental beds, trace pyrite nodules, tight.,..12,0

L?lw = nonargillaceous, abundantly reorystale-

sed to coarse crystalline, coarse fossil frage-

mental, pale browmmish grey flecked with orange,

Atrm. orinoids, .ﬂ'dl. Chght ceececccnccnsssencnnnnnnesd0

Limestone ~ nonargillacecus, with greyish green
Iay partings, pale brownish grey, microorystal-
line, probeily microfracmental, some interbeds
coarse fossil fragmental, medium to heavy bedded,
tight, bottom 10 r'eet becoming silty and argile-

lAOOOUS ceccsvescssssncnesssncsssessssssnsssssnssssssnsesseibeld

Shale = greyish green, caloarsous, some (20%)
tm. worm burrows, part .‘1” ssssssssssseded

Limestone = argillacecus, medium grey to slightly

greenish, part probably microfragmental, medium

N“. shale M‘n.. worm hl'l'-l. ‘M‘ 0.............’00
um interval ooo.o.ooo..oooo.oooo.oooo..oooo..oooo.o‘ooo

Interbedded shale and limestone

60% Shale, ocalcarecus, fissile, medium greyish green

some silty,

40% Limestone, argillaceocus, shaly partings, pale teo

medium brownish grey, microorystalline, miorofragmental

dark nodules and fossil fragments (fish bones, brachio-

pods, corals) on some bedding planes near HASS ,.cesssssseld 0
m“ Anterval Lceccccccsccsscscsssssssnsssenssssssssnsd

Iﬁgm « argillacecus to silty, medium greyish brown
crocrystalline, nodular bedding with shale interbeds,
thin to medium bedded, Atrypas and corals on some planes
worm burrows, considerable siliocifioation of foseil




rarente, Yt ccceerreeeceneseentccessssssssssssssssssedsd

e Interteddsd shale, siltstons and Mne zrained sandetone,
sone lisestone Seds,

ToR M) argilliscosus, thin bedded to laminated
with soale oross bedding, saloarecus, some sande
m. m.

0% onloarecus, rreyish green, fissile, worm

traiis, sone nests of tutular corals, Atrypa, Spirifers,
etlonial coral heads,

0% small interdeds, medium preyish browm

e green, iine, part coarse fossll frag-

-m. M‘ ..................lO.....O................Ou.o

Total 174.0

Sedknife River Composite Sestiom

e satire sequence is shown in a columnar seotion on Plate 22,
e following 1s & detailed desoription of the lithology.

Jop of Secticn Thickness, Feet

A, %"—.ﬂxm. pale brownish grey,
line, usually microfrasmental,

hin % sedium nodular bedded (1 inch) sparsely

fossiliferous (Spirifer, Leiorhynchus, crinoid

stems, algal overgrowths), scattered outerops

with sbout 50K of seotion exposed, becoming

mm e AR {4 N |

Hu,muhu.u.ﬂnwm.
grey to greenish, thin bedded to

laminated, some small scale croas~bedding, fossil

C. ﬁ; some slightly argillacecus, pale greyish
) mioroerystalline, micro to fine
fragnental , upper part contains abundant corals
(Prisnatophyllum, Synaptophyllum, Ptychophyllum,
Fictophyllum) and is lumpy medium bLedded, fossil
fragnental interbeds, basal one foot is greenish
argillacecus and shows a noticeable southeast di o
'—.'I.M (Schuchertella, Atrypa, l‘uqlurur.

w LA AL L R R L E R R P R T YT ) ...........................‘J
m'*‘....................0....... aes .......C.........‘.o

mxx—.m-..-mm)
P. Sendetons, very limy with sandy limestone irtarbeds,




E.
F.

L.

pale greenish grey to buff, very fine grained,

quartzose, some fossil freagmental beds, medium

nodular bedded, abundant gpirifers and productid

types, crinoids, dips to southeast, tight esessscccccccsssee8.l

Shale = calcareous, medium green, plastic .seccceccccccccccecled

Limestone = sandy, microcrystalline, medium grey,
coarse fossil fragments, .1‘.1 eeseese0csesesesssssssssscceeled

lhupocod ....................................-......-......3.0

Argillaceous Limestone and calcareous shale
interbedded “ inch b.dl). groonilh eessscsscsscsescescsssccedel

Limestone = variably argillaceous, some sandy,
medium bedded, considerable recrystallization, tight ceeeecee5.0

Un.xm.“ I........................‘..l..'..................2.0

Limestone, slightly argillaceous and sandy, pale

brownish grey, microcrystalline to chalky, micro-

fragmental with fossil fragments throughout (tubular,

cup and "head" corals, Atrypa, spirifers,

Paracyclas, gastropods) well bedded, corals

!‘Il'ldﬂlly ortontod. tight tecesecsessssssssssnsssssssssssssscled

Limestone, nonargillaceous but with ghaly pertings,

pale brownish grey, microcrystalline, microfragmental,

abundant coral heads (Phillipsastree) and tubular

corals, generally medium bedded with small scale

compaction structures over coral growths, no actual

bichermal ltﬂﬂm.. ti‘ht eescccncscsssssssvssssssencssssedl

Limestone, resistant bed forming the Redkmife

e, organic remains, nonargillaceocus except
on partings, microerystalline, pale brownish grey,
medium to thick bedded, varied coral fauna in a
fragmental matrix, coral heads weathering out in
relief, laterally extensive stromatoporoidal growths
form entire beds, some shaly infilling, no actual
bichermal structures, bedding continuous, erinoids

BOAF DRSO 0000000000000000000000000000080000000000800080000009e0

Limestone, argillaceous and possibly silty, light
, mioroerystalline to fine textured, 40% small
( to 1/4 inch diameter) tubular corals (Anlopora)
in an argilleaceous lime mud, thin to medium bedded, tight ...3.0

Limestone = silty texture, argillaceous, pale greyish

green, tight .o..ooo.o...o...o..oo.o....o..0...00.....00.00.1.5

Limestone ~ pale buff grey, microcrystalline to fine
» medium fairly regular bedded, sparsely
saattored corals, brachiopods abundant on some planes,
‘.1’ Mm.. t‘ﬂt ....................................O”'o




v

g

Submarine unconformity - shows current channelling, coral
debris above irregular surface, several feet relief.

0.

Q.

U.

Resistant Limestone, coarse fragmental, pale brown,
containing disc-shaped corals and stromatoporoids, con-
spicuous pyrite nodules weathering out, tlght esccsccsccccseldl

Limeetone, ribboned with argillaceous partin; s,
interbedded lime mudstone and fine to medium clastic
limestone, microcrystalline, conspicuous round white
chalk concretions along beds, scattered pyrite nodules,
rare corals and .*ruicatoporoids, nodular thin %to medium

Md“. tight LR N N ......SQOOU.............aﬂo

Limestone - nonargillacecus but with green shaly

partings, microcrystalli. e to cryptocrystalline,

some beds coarse fragmental with predominantly

fine fragmental Y limestone, brachiopods (Atrypa,

Cyrtospirifer, Midirostra) abundent on some

‘pl-n... medium nodular bedded, tight sesesscsccsscsssssscssecsd 0

Shale = calcareous, medium greyish green, fissile,
occasional corals and brachiopods, marker bod ceccccccccseccceld

Limestone, pale brownish grey, microcrystalline,
microfragmental?, medium bedded, preen shaly

Miu. LA B B B B N B NN J B J I...............I.......I.......I........ls.o

Shale = calcareous, fissile, medium greyish green,

c h.“' (AR A R R AR R PR LR R R ETNERE R R R AR RN ..................100

Limestone, pale brownish grey, microerystalline,

microclastic (vaguely fragmental appearance) thin

to medium nodular bedded, green shaly bedding,

plane infilling (paper thin wth;l{. occasional

coarse frarmental fossiliferous (corals, brachiopods)

interbeds, tight, becoming .ll‘htly more -h.ly eseccscccesell5.0

TOP HAY RIVER TYPE SHALE  (7)

Interbedded calcareous shale and limestone

25% shale, remainder pale buff to greenish

limestone, as above, with some extremely

fossiliferous beds, fish bones, brachiopods,

some sandy DOABcccecccrccccceccccccncsncesccessscssssnssscceceDeld

Shale - calcareous, fissile, medium greyish green,
occasional limestone interbeds, as AbOVe ..ceccccecccccnccceSel

of exposed section

Total 512.0




Mississippien

A spucial one week project was ocarried out at Bovie
Lake, N.,#,T, In the area west of the lake and for considerable
distance north and south, foraminiferal cherty Mississippian lime~-
stones form a prominent north trending scarp. In general, the top
of the scarp is marked by a resistant chert layer. Exposures are
very erratic and appear to be faulted at right angles to tha strike
of the escarpment, A cherty limestone horizon underlain by forami-
niferal pale brown limestone is probably a fairly reliable marker.

The sequence exposed is as follows:
Base not exposed (measuring up)

A, 185 Limestone = cherty layers and nodules, argillaceous,
bituminous, medium to mostly dark grey and brownish grey,
erinoids, foraminifera and fossil fragments (medium
to coarse) occasionally abundant, scattered solitary
and colonial corals, brachiopods, pelecypods and
trilobites (Proetus), tight,

B, 25! Limestone = nonargillaceous, pale greyish brown,
um to coarse fossil fragmental, considerably
recrystallized, abundant foraminifera and bryoszoa, mainly
thick~bedded with some small scale cross-bedding,
2' dark thin=bedded microcrystalline limestone near
the middle of this section,

c. 6° Chert Marker - dark grey, containing lenses of dark
grey microcrystalline limestone, forms the top of the
escarpment extending fairly continuously to the
north,

P, 1s5'? Limestone = medium to dark brownish grey, fine textured,
limestone with white recrystallized crinoid columnals
scattered throughout, slightly argillacecus and bituminous,
ﬁ.ght.

E. 120 (Lower part poorly exposed)
Limestone = pale to medium greyish brown, microcrystalline
with approximately 75% recrystallized to coarse, medium
to coarse fossil fragmental, abundant crinoids and
foraminifera, occasional brachiopeds, fractured (0s5°/
vertical) otherwise tight.

Total ’51 feet,

Conclusion

This report has presented the results of the California
Standard 1953 field party in the Oreat Slave Lake Area. Middle and
Upper Devonian rocks were examined in order to complete our knowledge
of these units as they are exposed in the subject area, An isolated
Mississippian outorop was examined at Bovie Lake,
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