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Flate l- Tug and barge used on Mackenzie Kiver as ferry et

Fors Providence, N.WeT.

2) Northeast view of Yellowknife Highwey in Permits

near Gaen Lake.

Flaie 2- Field transportation provided by deli itedei Gel

helicopter.

<6 Ghactal fliucin; in nortuecentral part of Permit

block.
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INTRUOUCTLUX

Veseriptios of Project

This report presents the results end conclusions of e combined geo-

legicsl and photogeclogical survey of Pe. & Ne Ge Permits Mos. 302 te 3005, in-

clusive, im the Caen Lake srea, Northwest Territories, conducted by J. C. sprovle

and Associates Ltd. during the eurmer of 1960 at the request of Kr. A. Brodie

Wicks, Geseral anager of Glacter Luplorers Limiced, hereinafter referred to as

the “Company. The objective ef the field study was to evaluate the petroleum

end naturel gas prospects of the Conpeny Permits by detailed mapping end sud-

surface studies of the stratigraphy and structure found within the limits ef the

Permits and in the general vicinity. upplementery to this werk, extensive

studies of the sirphotographs and photemosaics vere mede prior te, during, and

subsequent to, the field work. Thies photegeelogical work proved to be one of

the most importame aspects of the study, primarily because it is a type of in-

vestigation which can be done, sot ealy in che office, but also in the field es

a necessary supplement to examiration of the rocks et the outcrop.

Petrolews end Maturel Ges Permits Hos. 300? to WOS, inclusive, held

by the Company, ere situated approximately between 61° 40° and 61° 30° North

Latitude aad between 116 15° and 117° 15° west Longitude. The Permit area is

more of less bounded on the southwest by Caen Leake and on the southeast by

Vieppe Lake, The southern boundary on the Yellowknife Wighway te lecated

approaimately 30 miles northeast of Fort Providence, Northwest Territories.

vue to the gewerel imeccessivility of the study area, transporvation

to outcrops within it sas accomplished by sir. For transport in the field, e@

Bell Model G-l belicepter (Plete lea) ewmed by J. ©. sprovle aad Associates Ltd.

was vsed, The move into ‘he area ead fuel deliveries were ecconplished by «

Light trveh.

The field wort was conducied undes the supervision of G. ¥. Lleyd, who

was eesisted in the field by sentor geologist K. X. Peterson. The helicopter

crew consisted ef J. Uv. Durkie, pilot, end MH. Carmichael, engineer. The source 
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of fuel for the aircraft was tay Kiver, Northwest Territories. Accosmedation was

obtained near Fort Providence, NoW.T. at @ construction comp eperated by

MeNemara Construction Company Ltd.

ln addition to ap examination of the Fermit area, the field study was

expanded to include a study of these outcrops which occur to the southeast in

the vicinity of Falaise Lake and along che northwest shore of Great : leave Lake.

The additional area provides an extension of the control necessary to predict

the subsurface section, lt was also found necessary, in order to make the

studies as caplets as possible, to include subsurface studies of the region.

The regional discussion of the broad area, ovtlined on Figure 111, adjacent to

the Fersits 1s besed on informacion derived fro the available geological litere-

ture.

Throw, an exchange arrangewent whieh the Company effected with

imperial vil Limited, well date were obtained for the following three weller

luperial Triad Devidson Cree} P-2

Lat. 629 LL? LL’ Ne amd Long. 118° 15° ll" v

luperial windflewer 6-77 ©

Late 67 S¢* 26" N. and Lony. lls 59* C2" we

lngeriel Triad Harris Kiver Fe71

Late 2e 20° 21" Rk, and Lone 120° 14° WO" We

These three wells aive geological control in the erea to the northwest ef the

Company holdings. The data from these three wells, together with the date from

wells to the south and southwest, permit the construction of subsurface maps

which are an important supplemenc to the outcrop date. Because the outcrops are

scattered, vith no single outcrop exposing a thick stratigraphic section, it is

only vy means of well control that a reasonably accurate picture of formation

thicknesses an’ the areal changes in thickness and rock character can be ascere

tained.

The field work iavolved traverses by helicopter along net only the

major creeks and ridge: in the area but elso a grid coverage of the entire

Permit bleck. In addicion, as mentioned previously, tripe were made beyond the

Fermit boundaries. An attempt wes made lo examine all outcrops visible near the

Permits and, where practical, these sections were measured, described, and

sampled in detail so that the geological section end structure could be mapped

with as much confidence as possible, Most of the outereps, however, were found

to expose only thin sectioas, such es that shown on Plates 3-A and 4a. Foosil

collections were made wherever possible and searches were conducted for direct

evidence of o1l or gas, such as oll-stained outcrops (Flate 5-4) and oil or

natural gas seeps (i late 5-4).

The field perty arrived in Hay Kiver on Thursdey, September éth, and

departed {row there for Calgary on sednesday, September 21st. The base camp was

JC SprRoutr AND Associates LTD.
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estabdlinhed near Fert Provideace, about W wiles southwest of the Perwit area.

The ,eologists were trensperted by helicopter each morning from the bese camp to

the outcrops where they were working end were flow back to cangp in the evening.

Due to the small size of the outcrops, however, the helicopter was mostly used by

a single geologist condveting traverses along @ systematic pettern throughout the

Peruits and sdjacent regions. ustedlistment of gas caches by trveh along the

Yellowknife Highway near Caen Labe enabled the helicopter te refvei during these

traverses without returning to Ccemp.

The report presented herein describes the details of the yoological

features of the Caen Labe eres gechered during the course of this field study.

The report is illustrated by an index mag, 4 detailed yeclogicel map, end two

photomosaics, @ generalised geological may end cruss-section, and subsurface

isopech and structural maps. Colour photexrephs which show matheds of opere ion

and espect» of culture, peology and terrain are aleo presented tn this report.

Prev work

Due to the remote location of the Permit bleek relative (o native

settlenents and transportation routes, there ues been Litcle detailed previous

geological investigation in this region. The early explorers, vegianing ia 1789

with Alexander Mackenzie who descended the Meckenaie Kiver, confined their tra-

verses to main weter routes.

A fairly large amount of geologicol information percinenc to the

nackensie hiver drainage ares and the northwest Great Slave Lahe sree is now

available in maps and reports. uch of this metertal is listed alphabeticelly

in the bibliography, which else includes references to some of (the previous

studies and results of drilling in the Great Slave Leake area.

A ats

Acknowledgment should be made first to the members of the Jepartsent of

sransport at the airport et Hay Kiver for the use of cheir fecilities when re-

qutred. Cur appreciation is also extended to McKamare Ceanstruction Company Ltd.,

who allowed us to utilise their camp and redio facilities. Messages and supp lies

were expedited to the field party by Mrs. F. p'aoust and family et May Aiver, te

whom acknowledgment for this service must be wentioned.

PRY¥D LOGRAF MY AMD ACGE>2 LABILITY

Phystography

The Company Permit block lies northwest of Great >lave Lebe, in the

southern part of the Northwest Territories, svovt 30 miles northeast of Fert

Providence, “.W.T. and about 40 miles soutiwest of Yellowknife, Newel. The town

of tay River, which is on the south shore of Great Slave Lake, lies about 60

miles to the southeast, The Fermit blech is poorly drained, and lies approai-

wately across the drainage divide that separates the horn siver drainage stysten

ae
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toward Great Slave Lake. The rivers and |

from east-flowing creebs which drein
and most are small end not of axk-

creeks which drain the area are net prominent

tensive length.

Throughout auch of the Permit area the elevation ef the terrain is in

the order of 700 feet above see level. The height of Caen Lake is about 660

feet, which is about 150 feet above the elevation of Great >lave Lehe. The Per-

mit bloch is chesecterised by gencly rolling tepeyraphy with mumerous emall,

linear, shallow lakes, and relatively litcle eushe, eree. ice flew features in

the form of drumlins and flucing are Common. -crand line features or indistinet

beach ridges in the higher ereas are also present

The Permit dloch ts heavily wooded, chiefly by spruce. Peplar and

birch eleo oceur ia Cae better drained places, especially along ridges.

neerby.

Mot umly the Permits but alec « large pert of the eurrovading eres ts

covered by « mantle of glacial érife derived from Leurentide gleciation which

greatly complicates the work of determining Che etratigraphy end structure of the

consolidated bedrock of the region. in contrast, the presence of large areas of

outcrop to the east and south, especially near Feleise Labe and slong tho shere-

Lime of Creat

>

lave Leke, clarifies ovr iaterpretetion of the geology exposed

there.

Permit blech lies withia the Intecier Fieias, seer the

eorthwest shore of Great lsve Lake, in « forested ares ef fairly lew relief end

elevation that ts lecally modified vy) gentile hille whieh show gleciel fluting ead

etrend line features formed a8 6 result of che effects of Lewrentide glaciation.

The dewm-cutting of the neckensie Aiver through « éa8 ef gleciel meceriel te the

wicinity of Trewe Aiver greatly redveed the size of Greet Sieve Leake from its

encesire) form and left etrand limes fer inlend (rem the present labe.

sesoseibihity

The Permit eres is ecoestibie during either wiater et owmer by the

Yellowknife highway waleh leeds westward (rem Ray diver eser the sovth shore of

Great leve Labe te fert lrowidence, where the nechenate fiver is eressed by

from the ferry lending the reed heads eorthessterly to

Yellewbaile aad it ie elomg thie revte, seer Ceem Lebe, thet the highway eroeses

che fereit blech. The mechbeasie Gighweay entends sevih ef May fiver te Griashe,

alverte, where it joins the slberte Previnctal bighweye eyetem.

la general, Che

aeane of a ferry.

There 18 « empll etretrig ot Fert Providence, e846 eisports eerviced by

schedule (lights ere located of woth Vellewaaife end May tiver. it wae eoted

ducing the pest summer ‘hat email veeol-eqigged etrplenes were weing the bigh-

way 06 0 lewding sirty te the wiciaity of Cage lese.

fram ows studies ia the eres of the Permits, it seems apporent thet

trechbed vehicles covld epegete Bere threwghewt the year emmegt, pernsg es few e

short tise éguring the epriag thew.
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The accessibility of the Permits is determined primarily by its climate

and secondarily by ita remote location. The change-over from summer to winter

conditions occurs in October and the converse takes place in May. Planes operate

on skis becween November and May, and float-planes operate between June and

september. Flanes on wheels can operate throughout the year from May River. i

The cross-country freighting tohes place ordinarily on the frosen ground during

the winter, although freighting by truck fs now conducted throughout the year. |

 
Climate

Climete forma e rather important part of the background necessary to

the plenning of an ofl exploration, program in the vicinity of the Ferwits.

Several interesting features are presented herein, along with sewe general eb-

servations scte by our field personne] during the past Li years in the general

vicinity of the Upper Mackenzie Valley.

The range of teuperatures can be expected to be abuut 140° near the

Fermits, varying between the meen annus) minioma of -55° F. and che sean annaval |

maximum of 55° F, The climate is sub-erctic, that 16, it is chacacterized by a |

eesson of long winters and cool, shert sumers of approximately three months with |

e mean temperature above 50° fF. The wean annual frost-free period is about 80 |

days, with a growing season of some 130 days. The mean growing season precipi-

tation ie ebout 3 inches. The annual precipitation is Ll inches, with a 25 per-

cent veriadvility factor. The sean annual coteal snowfall is approximately 40

inches.

i

although the summers are short, che hours ef daylight are long, due to

the norchern latitude. The daylight is, for example, more or iess continuous

here during June, July end early August. ln contrast te the many hours of day-

light during the summertime, the winter has ver) few hours of daylight. The

gun is low on the horison in late November and vecember. Taere is, however,

still enough light for aormel activities during the wintertime day.

dinter begins usually in early October, with its first signs being the

freesing of lehe shores, suanps and smaller creebs. This is followed by che

{reesing of the larger rivers and lehes. The heckenste Kiver, for example,

vevelly freeses in early Movember, following « transition period which lasts

through Cetober, The river ice breaks up eerlier than that on the lekes or sea.

The lehe ice is usually melted dy wid-June, although emell cakes of ice may re-

main on come of the lerger lLabes until as late es July. Sy Movember, depending

ee ares end local weather of course, the tee on wost lehes will be toick enough

to support eireraft om ebis.

The jereits lie near the limits of the permafrost suns. rermefrost or |

perennially (resen ground msy be defined, on the besie of temperature, Co exist

weare the ground tewereture is elusys et of pelow 32° F. This definition

tapites that permafrost cae onist without ice where moisture is leaching, such es

ta vedsech e¢ in loose grevel. The depth te which the permafrost extends near

the Pereit ie not bnown.  a9 € Beacmnie ano Ageociatse LTO i

|



       
    
 

KEGIUNAL GLOLUGICAL $
i

The lands held under F. & Be G. Fermit by Glacier iuplorers Limited in

the Caen Lake area, which are the subject of this geological reconnaissance cen

port, may be considered geologically to lie within the Upper Mackenzie Basin.

The eastern side of the basic is formed by the Frecambrian shield. To the west

lie the Nehanni Mountains. The southern exteat is arbvitrarily placed at che

northern «lberte border, south of which lies the “Feace River Beein.” The

Franklin Mountains form the northwest boundary of the Upper nackensie Basin, The

strata exposed along, the borders vary in age from Precambrian te Pleistocene and,

im addition to bere-hole dats, provide considerable information concerning the

beds expected to occur in the subsurface of the basin. Gutcrops of consolidated

bedrock ere sot preseat within the Fermit block.

Deposition of sediments in the Upper Mackensie Basin was initiated in

brecambrian time and has contined, wilh mumerous interruptions, until the

present. Upwarps of the basin into the eaviromeat of erosion during certain

geological periods have resulted in the destruction of the sedimentary record in

many pleces. in the Permit blecks, >ilurian, Late Devonian, lace Paleoseic,

mesoeoic and Tertiary strata are missing, although some ere present nearby and in|

large regions of the western Northwest Territories and Yukon. The absence of

fermations of these ages indicates that an ispertant hiatus existe between

Devenien strate and the overlying Quaternary glacial deposits, and thet pre-

vbevenian breaks in sedimentation are also present.

Roch outcrops near the Permit erea vary in age from Cambro-Urdovician

to Middle Devonian and | leistocene. The Feleosoic beds oceur in scattered

outcrops aleng the ghoreline of Great ‘lave Lake and in some small escarpuents

found inland, especially in the area east of Falaise Lake. Upper Devonian beds

ere found south cf Mackensie River along the bonks of the bakisa diver and ad-

jacent reas. In the Horn Plateau, which lies west of the Fermits, Cretaceous

sediments are present.

The formations of the Permit block form part of a hemecline that dips

gently to the southwest. The dip ef the lower formations of Paleozoic age bes

peen estimted to be in the order of 20 to W feet per wile southwest. There is |

atrong evidence to suggest that the homecline has been locally faulted and also

that the Yrecambrian surface upon which the overlying sediments were deposited

was one of considerabdie relief.

ThATIGRAPuy

The stratigraphic section which is present in the general area of the

Company boldings is swwaerized in the following tables   
J. C. SpROULE AND Associates LTD. {

 



 

 

Age

CENO. OLE

Quaternary

Pleistocene

and xecent

MEY OSGTe

Cretar ous

PaLzZO.O1e

Upper

Devonian

Middle

Devonian

Group or

Formation

Unnesex!

Unname J

lexanira

Hay Kiver

slave Point

Unsorted and umashed glacial

till of unceweuted coarse sand,

gravel and igneous boulders in

a clay watrix. Cverlein in

(1)
Ketimated

Feet

Loot

part by depesita of washed grave \e

representing eskers of otrand

lines.

- UNCONPUAMITY +

ands and shales.

~ UNCONFORNITY -

Limestenes with besal sand.

vlive grey and grey-green

shales with siltstones and

minor limestones.

vark grey, soft, rubby, shale

with rusty staining and sul-
phur encrustations. Probably
equivalent to Slave Point
limestone.

Limestone + light grey, five-

gtained, grenular, in part

stromatoporeidal.

Dolomite - medium grey-brown,

yramuler, minor. Probably

Present only to

the west of the
Fermits.

Present ouly on

south side Great

» lave Lake@e

G-100

G-200+

(+2007

equivalent to Morn kiver sheles.

 

(1) Thickness in the vicinity of Coespany holdings.
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Foxmations ~ Continued

Group or
Estimated

Age formation
Lithology Thickness

Feet

tine Foint- Limestone - brown crypto- 706

Presqu ile grained to fine-grained,

well bedded, in part dolo-

mite, fossilifereus, at

gillaceous end petroliferous

with coarsely crystalline

porous dolomite reek developed

locally near Cop.

Fica.erald Massive, fine grawler Line- HO

atone and dolomite with

interbedded amhydrite and

aypeowss lecally brecctated.

Cambro~ Unnamed Thinly interbedded silty 406-700

ordovician
shales, argillaceous dolo-

mites and Sypsula, marked by

brick-red colours in part

with red weathering. basal

sand.

}Y RECAMBALAN

Proterozoic Unnaned Granitic and basic intrue “-

and
sives interbedded with

Archaeosvic
conglomerate, arkose and

dolomite and uncenformably

overlain by interbedded sand-

stone, quarceite, argillites,

limestones and dolomites.

Description of Forwations

PrecamirianBasement Comp Lex

Not only is it useful to knew the depth to the “nasement” rocks but

gy something about them ita order to evaluate the character of the erosional

surface formed on them prior to deposition of the overlying beds and to note

also the presence or absence of regional fault sones of zones with weakness.

There are no Frecewbrian outcrops near Che Permits. >everal wells in the

general area heve, however, been drilled into the lrecambrian and ebundaat oute

crops of Il recambrian rocks are present along the North Arm of Great lave Lake,

The discussion of these rocks which follows summarizes the work of Dougles  
|

|1

oo
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(1959, pe 10). Further information is alse available in the studies of Douglas

and Nerris (1959) concerning the Horn diver mep-area.

The oldest Frecambrian rocks consist of the Point Lakeedilson Islend

group in the general vicinity of che delte of Llave hiver. Sedimentary gneiss

and schist ere found in the Foint Lake beds, and the Wilson Island group consists

of acidic lava flows taterleyered with conglomerate and arkose, some quarteite

with dolomite and schist, and phyllite and schist. The granitic rocks are

formed of granite, granodiorite, quarts dierite, garneciferovs sedimeatary gneiss

and chloritic granite. These are kuuwn to be in part younger than the Point

Lakeevilson Island group.

Yaconforuably overlying these rocks is a greup consistin, of sandstone,

quartzite, conglomerate, argillites, eolitic trenebearing limestones and vol-

canic roche chat are followed upward by limestones and dolomices with algel

structures. These, in turn, are locally overlain by varicoloured dolomite,

shale, Limestone and breceia overlein by shale and sandstone and capped by lava

flows. This entire sequence of rocks comprises the Great ©lave yroupe

The contact between rochs of avchean age and those of Proterozoic age

is placed by Douglas (1959, p- 9) et the unconformity which exists between the

sedimentary and volcanics of the Great Slave yroup and the underlying granitic

rocks.

The Great slave group and the older rocks are intruded by @ series of

sills, dykes and stocks of dioritic rocks.

& conglomerate uneonformably overlies these and the older groups.

This conglomerate forms a unit Chat ts known as the t-then series and consists

of up to several thousand feet of beds. it is overlain by sandstone and

quartzites.

peth the Proteroseic and Archean rocks are cut by large faults,

accordiny to Douglas (1959, ype 11), who eiso notes that che Etethen series is

disrupted by diabase sills and dykes which are later in age than the Laulte.

Yrom « survey of the literature of the Yellowknife area, it seems

apparent that a close parallel exists between regional trends in the Archean

sediments and those of the Paleozoic sediments, which indicates that the funda-

mental tectonic framework of this region is e very ancient feature. This sub-

ject is discussed more fully in the chapter dealing with structural Geology

A well which was drilled along the strike of rocks of the Fermit

block, Northwest Territories Windy Peiat Mo. l, encountered granite at 6

driller's depth of 1,705 feet, or 1,225 feet below see level.

Cambro-urdovieien

The oldest Paleosotc beds, unconoformably overlying the i recambrian

J. C. SPROULE AND ASSOCIATE® LTD i
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basement complex ard associated clastics, eppeer Se have been deposited in a

large eveporitic basin. Sright red interbedded shales, dolomite and anhydrite

as well eo sewe chick sections of salt sre coumen in many wells aud several out-

crops. These have been referred to in several reports as the "Red Beds."

similar beds are present throughout euch of the Upper and Lower Mackensie Basins.

Lithelogicaily correlacive strata frow nearby erea have previously been des~

crived as both Cambrian and Urdevictan in age. As some doubt exists concerning

their exact age aad because we de not possess detailed fossil data, they are re-

ferred ico collectivaly as of Caubre-Urdovician age in this reporie

Approximately 100 miles northwest of the report area, near Mount Cap

in the Franklin Mountains, williams (Hume, 1954) described an estimated 1,300

feet of beds which consisted of 500 feet of red and green shales with salt and

gypsum underlain by approximately 300 feet of pink and red quartaites, sand-

stones and conglomeretes. These beds contained Limgwsel!ss Sathyurlecus,

Ptychoparia and oaratogia indicative of a Hiddle Cambrisa aye. ‘ume Suggeots

that these beds are correlative with beds of similer lithology which hove been

mapped by him es the Cambrian hecdougal group in Che Lower Mackengie Basin.

several deep tests in northern Alberta have encountered a very thia

sone of red beds overlying the basal sands or Granite Wash. These beds may be

correlative with the red shales, dolomites and evaporites exyosed in the re-

port ares, at least in stratigraphic position if act in age.

During the course of the past field season & thin series of beds was

examined at Gypsus Foint (Plate 3-A and 3) on the west side of the North Ara of

Great Slave Lake. At this lecation the beds consisted of s dolomite which is

shaly, end probably slightly silty, very fine crystalline to dense, thinly

laminated and ripple marked to irregularly medium bedded, The dolomite ie imter-

badded with white and pink finely crystalline gypsum in beds up te two inches

thick. The outcropping® weather to a dull brick red (Plate }J-A and Bb). These

beds were examined by Douglas (1959), who states they are Lithologieally simtlar

to perts of a thicker sequence of strata which is well exposed north of Gypeum

Point. Ordovician fossils were collected from these outcrops and on the basis

of these Douglas places the red bede of this lecality in the Ordovician. The

beds exposed at Gypsum Peint dip towards the southwest and may be expected to

underlie the Company Permit area.

The red beds were penetrated in several of the wells Chat were studied

ia connection with the construction of the subsurface geclogical maps which

accompany this report. The thickness of the red bed sone varies considerably

and may, in fact, be absent from several wells which penetrated to the basement

complex. The windy Point Ro. 1 well penetrated 708 feet of thinly interbedded

red shale, gypsum and salt marked by a thin red basal sandstone (Cross-section

reA*). westward from thie well the red bed sequence apparently thins. Forty

miles west of Fort Providence, for example, in the Northwest Territeries No. 2

well, which was drilled to the Precambrian basement complex, only % feet of

brick red dolomite and anhydrite are present above the granite. ‘South and weet —

of Creat >lave Lake the rad bed interval was recognized in only one well of chose)  
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studied for this report. This well, Northwest ferritertes Desmareis Lake Mo. 1,

is situated approximately 30 miles south of Veep Bay on the south side ef Great

slave Lake. The section consisted of 210 feet of interbedded anbydrite and red

shale with winor dolasite and sandstone. The reason for che absence of this

unit in sowe wells is mot clearly understood at this time, but my be related to

topographic relief on Che Yrecembrian erosional surface.

The red bed interval i. present in two of the welis studind, northweet

of the Company Ferwits. Iwperial Tylad Javideon Creek P-2, which is lecated on

the eastern edge of the Horn blateau, drilled through 553 feet of interbedded

dolemite, shale, snhydrite and salt. The salt section is prominent fn this

well, one sele bed attaining « thickness of 235 feet. To the north of the

above location, at Imperial vindflower Ga77, 405 feet of interbedded sandstone,

shale, dolomite aud anhydrite were drilled which may comprise pert of the red

bed sequence. alt was not reported from this well.

From the foregoing weli end surface data, it appears that the red beds

were deposited uncenformably on the \ vecaubriian basement complex and in places

my be associated with a basal clastic unit, which is indistinguishable frow

the red beds. The irreguler thickness of the unit suggests the existence of

basement “highs over which chere was either nonedeposicion or erosional

thinning previous to deposition of younger sediments, These red beds would tend

to fill in topographically low areas aad mask the erosional topography ef the

underlying besement complex.

The red bed unit appears to represct an evaporitic sequence which is

Litholo,ically correlateble over a large part of the Mackhengie Basin; however,

as was previously mentioned, fossils collected from thie unit very in age from

Cambrian te Crdevician. 1c seems possible Chat the ced beds may represent 4

diachronous unit which was deposited in the deeper parts of the basia during

Cambrian time but whieh did net transgress to the Great »leve Lake area until

Urdevician time. ‘uch aa eastward transgression would explain the occurrence

of Ordovician fossils near where the granite outcrops on Great Slave Lake and

the Cambrian fossils found by williams in the Cap Mountain area; however, this

explanation is only oftered tentatively, as additional stratigraphic and paleon-

tological studies are required in order to arrive at a definite conclusion,

The red beds are expected to occur in the subsurface of the Fermit

area; their thickness can, however, only be roughly estimated. It should not

exceed the 704 feet of beds found in the neerby windy Yoint No. 1 well.

Loweror biddle bevoniaa

Ficsyerald Formation

Cameron (1922), was one of the esrly geologists co examine the GOrest

slave Lake area, end wapped a series of poorly exposed strata in the vicinity

of Little Buffalo and >lave Kivers co which he applied the name "Pitagerald"

formation, The beds described by Cameron consist of grey dolomitic limestones
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| Cith interbedded wyysum and anhydrite which unconforma>iy overlie red beds and

are overlain by carbonates from which Devonian fossils have been collected.

>traca, similer in lithology te the veds which Cameron placed in hie Fitsgereld

formation, hed previously been described by hindle (1917) from outcrops exposed

slong the Peace River to the south. Kiadle reported Silurian fossile from these

beds and stated that they were separated from carbonates of the Midile Devonien

by an unconformity. In accordance with this earlier wor: Cameron pl.iced the

Fitggerald formation in the Silurian mainly on the basis of the occurrence of

gypewe in both sections. In order to arrive at a diluriaa ose for these beds it

was necessary for Cameron to disregard the Vevonian forus whicn Le collected sad

which were wentioned briefly in his Cext.

Nore recent information iadicates that these massive carbonates aad

anhydrite. are, in fact, Devonien in age end not Silurian as believed by bindle

end Gameron. vouglas (1959) reports that fossils collected from neer the base of

the series have been provisionally established as Middle Devonian in ege. ite

also confirms that the contact with the underlying red beds is unconformeable end

chat the upper contact is conformable with the overlying Middle Devonian beds.

At Bell Kock on Slave tiver, vouglas reports a messive breccie of pele

brown cryptograined Limestone, dark brown laminated limestone end light buff

dolomitic limestone in fault contact with a ayp Sum- | inestone-shale sequence. No

fossils were reported from the brecctated unit; however, it may ve equivalent in

age to the massive carbonates and interbedded enbydrites of the Fitsgerald

formation.

Northwest of the Company Permits, in the Central Mechensie Basin, @

thick unit cecupies a stratigraphic position similar to thet of tne Fitagerald

formation and may be correlative with it. The Middle Devonian carbonates ef

this area are in gradational contact with en underlying vait of massive lime-

stone, dolomite and enhydrite known es the Sear Reck forwatton. in this eres

the Bear dock formation overlies massive delomites of urdeviciten-Silurian age

with augular unconformity. The Beer Rech formation is massively brecelated at

many exposures, in which case the gypsum and enhydrite ere normally ebsent.

No significant fossils have been reported from the Be.r neck formation; ite ese

is, however, fairly well established es either Lower or Middle Devonian. With-

out foasil evidence or additional subsurface deta a definite correlation of the

Bear Kech and Fitsygerald formations cannot be made at this time, on @ basis,

however, of similar lithologies and stretigrephic position, this correlation

seems most probable.

eo outcrops of the Fitsgerald formation were observed in the report

ares during the pest field season. North ef the Company Perwits a large eres

has been mapped as this formation on the basis of photogeclogy and on the dis-

tinctive topography which consists of wany slumped eress, shellow, emall sinter

lekes end sink-holes.

The Fitagerald formation eppesre to dip southwestware beneath the

Company Permits; however, in several of the wells studied in preperetion of Che

eccompanying subsurface maps, the formation was either ebsent or sot  
en. - . + — —_ -
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recognizable eas « unit. This is especially se in wells where the total interval

from the top of the hiddle Devonian to the top of the Cambro-Urdevician beds is

chia, The thin section present in some ef the welle may indicate proximity to a

basement high during deposition, which could account for the c.nge of character

oi the sediments, rendering the formation Lithologically varecegnizable, although

etill presenc as « time-equivelent. Cross-section aes!’ (Figure V1l) shows not

only the wells in whieh the formation was recognised but also the thinning of the

unit inte the present structural low at Nocthwest Territories wo, | well. This

area, a8 revealed by the isepech aap, was apparently a topographic or structural

high during early ieleosoic deposition.

The thichness of che Fitsygerald formetion underlying the Company

Permits 18 umknown, Appromimetely 300 feet were drilled in the nearby Windy

Foint Meo. 1 well and this figure probably represents 4 maxicum, 48 the formation

appeers to thin westward et least a9 fer a8 the Northwest Territories No. 2 well,

west of Fort F covidence.

M a

I eint-? ‘ti 2

Cameron (1922) divided what wee then considered to be the Middle

Devonian section in the Oreat Slave Leke eres inte three formations which he

named, in ascending order, | ine Potat, Presqu'ile and Slave Point. The exposures

mapped by Cameron occurred aiong the leke shore end were ali small and ecattered

ecross a wide eres. (nm the besis of more recent surface and subsurface informa-

tion it now appears that some of the divisions he spplied are no longer appli-

cable. It is for this reason that the Line Point and Presqu'iie formations are

grouged together in this report.

The Pine Point formation was described originally by Cameron at Fine

Peint on the south shore of Great lave Leke. ‘everel small exposures were

mescured by him which consisted of soft grey, shaly limestones, blue to black,

thinebedded, hard limestones and grey to brown shaly limestones. The limestones

conteined Kiddle Devonian fossils.

The hiddle Devenien in the central Machensie River eres is represented

by « carbonate and shele sequence which confermabdly overlies massive dolemitic

limestones and breccias of the Seer Roch formetion. It is possible to approxi-

mately correlate the totel Middle veventan section of the central tieckenste

River eres with the combined Pine roint, Presq ‘ile ead Slave Point format ions

ef the Great »>leve Leke eres} there does not seem to be, however, 4 direct

correletion of the Pine Point with any perticuler uatt ef che Middle Devonian

section of the Mechensie River eres.

Tne Pine Point wes examined during the pest field seeson at several

emell outeraps om the northweet shore ef Great >leve Lake as well as on south

GCrenberry lalead, The bede consist of « light brown-grey | imestone that is

eryptocrystaliline te sublithegrephic ie Coenture with abundent smell fragments of |

calcite and fessil debris, The bedding ie thin end irreguler end the unit
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weathers to light grey cobbles, Several small crystals of gelene in the Llime-

| stone were noticed, none of which were obviously associated with fractures.

Cameron (1922) mapped several swell exposures on Fresqu'ile Potat

| which he called the Presqu'ile formation. We described these beds a6 hard

crystalline dolomites and doelomicic Limestones with thin bede of shaly grey lime-

stone. The type section at Presqu'ile Point contains only a few feet of beds ex-

posed at water level bue {s abundantly fossiliferous, containing, among ether

Middle Devonien forms, the brachiopod stringocephalus burtini. This brachiopod

is regarded by Cameron and Kindle as being characteristic of the resqu ile

formation.

In the central Kackensie River arcs the upper part of the middle

Devonian carbonates is represented by a massive, often reefeid, Limestone known

as the Upper Ramparts meander, This upper limestone is marked by the occurrence

of several Middle Devonian corals and brachiopods including ntriagecephales

burtini. From e faunal point of view it would seem probable, a6 sugges by

Kindle (1917), that the two units are correlative; however, ether factors wust

‘aleo be considered.

During the past field season several small exposures were aapped

northeast of the Company Feraits, in Sulphur Bay, whieh were recognised ss pert

of the Fresqu'ile formation as mapped by Cameron. These strate consisted of

light brown, coarsely crystalline dolomite, The rocks were massive, unbedded

and contained abundant vugsy porosity but no permeability. Sulphur springs

fiewed from several fractures and live oil flowed from several freshly fractured

vugs. The exposure had the appearance of a reef in which fossil evidence hed

peen destroyed by the process of dolomitization.

Westward from these surface exposures the Presqu'ile formation dips

tate the subsurface, where it loses its identity. it is possible, as suggested

by Douglas (1959), that the Presqu ile is correlative with part of the overlying

Sleve Point limestone. in his report on the Great slave and Trout Rivet map-

areas Douglas regards the Presqu’ile as & reef phase of the overlying Slave

Peint formation and, 08 such, net everywhere present, The eceurrence of

Stringocephalve burting in the uppermost limestone member of the Middle

Devonian in the Mackenzie tasin and the occurrence ef this seme fossil in the

Fresqu ile does suggest & closer association with the overlying >lave Foint forme

tion than with the underlying Pine Point formation. The Fine Point formation is

recoynizable ia the emall surface outcrops eurrounding Great Slave Lake in posi-

tions that sppear to be stratigraphically lower than the Presqu ‘ile dolomite.

In the subsurface sections to the south and west, however, rocks with Pine Point

lithology are sometimes present above the Presqu'ile, or the Presqu'ile may be

absent. On the basis of subsurface studies, we have mapped the Presqu'ile as &

reefoid menber of the underlying Fine Foiat formation and it is shown as euch on

the accompanying maps, photomosaics, and cross-sectic4.

Regardless of whether the Presquiile is 4 reef. id development of

either the Fine Point fermation oer Slave Point formation, it does lese ite iden-

city in the subsurface to the west of Windy Point Mo. 1 well and to the west of

mem eneEAEI
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the surface exposures on Great Slave Lake. This is especially so where the early

Pelecseic section is thin over areas which were topographically and possibly |

structurally high during Middle Devonian deposition, euch a6 in the Northwest

Territories Nos, 1 and 2 wells (Cross-section A-A', Figure Vii). in the sub-

surfece of the Glacier Explorers holdings, the Presqu'tle may be present as & |

dolomitized reef, It is expected, however, to cecur at a Very shallow depth. |

Douglas (1959) esaigns a thickness of © to 150 feet to the Presqu'ile reef

development and the latter thickness might be assuned to occur beneeth the Com-

pany Permits.

Slave Feint and Horn River Furmations
etnaa Aa

The slave foint and Hern Kiver formations have Lithelogies which are

distinct frem one another and the formations were named from widely separated

areas. More recent studies, however, especially in the hackengie Mounteins,

have indicated that these veds may be correlatable and they are discussed herein

uader the seme heading.

Meer Sulphur Bay and around lave Point oa Great Slave Lahe, Cameron

(1922) deseribed grey shaly limestones overlying the Fresqu'ile dolemites which

he called the ‘‘ave Peint formation. Cameron sesigned e thickness of 200 feet |

to these limesto ‘s, although near Slave Point, which is apparently his type

section, less then a total of 10 feet ere exposed, most of which is a wave-

washed rubble. CGemeron collected Middle vevenien fossils frem one small outcrop |

on the hills near Sulphur Bay which he considered to be sleve Point formation. —

Correlation of the Slave Poiat formation with beds in the subsurfece

to the west of the Fermits and with the Mackenzie Sesin sediments is not

definite. in many early wells the first Limestone beneath the Upper Devonian

sheles have been referred to as the slave Point formation, often without any

conclusive evidence. On the basis of more recent information it sow scams pro-

beable that the lave Point formation is not always « carbonate and that the top

ef the Middle Vevonian need not be represented by a limestone. i

ln the Lower Mackeasie Basin the upper limits of the Middle Devonian

carbonates is represented by the uppermost Limestone of the Upper Aamperts

member. These Limertones sre overlain by black shales of the Fort Creek forma-

tion. where the Ramparts section is complece this limestone overlies that pert

of the Upper Raeparts member which contains the {4Bapceghalee feuna.

as the sleve Foint formation overlies the Presqu'ile dolomite, which alse con-

tains 5, burtini, the most Likely correlation of the »lave Point is with the

upper limestones of the Upper Ramperts. Subsurface control, especially in the

Norwen wells srea of the Mackensie Basin, shows that the Upper Kemperts member

thins and thickens redicelly aad, further, that where the Upper Aamperte lime-

stones are thick, the overlying black shales of the Fort Creek formation are

thin, and correspondingly where the limestones are thin the bleach sheles are

thickest. The contact between the Limestone and overlying black shales is

unconforwable near Fort Good Hope, but et other localities it appears confere-

able. where the contact is conformable the thinning of the limestone can be
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explained es « fecies change to dleck shale, and in the Rechensio Basin the fert

Creek shales end Upper Aamperts limestones ere considered to be probeble tine-

equivalents of esch other. lm the Great Sleve Lehe ares « somewhat etmiler cog-

relation may be sade inavelving the slewe Peiat limestene end the shales of the

torn River formation.

wbitteber (1922) epplied the neme “torn Kiver sheles” te severe! mall

exposures on the Hora Aiver upstream from fown Lebe. Agpteminatel, © fee. of

these sheles were reported in which ao fossils vere found wt which were be-

lieved to be hiddle Devenien on the basis ef om overlying linestons wich

Whittaher mapped e8 Piae Point ferwstion. Letes wort by Douglas (1999) hes

shown this limestone to be younger then Fine Petat end possibly peunger thes

Sleve Point. [he limestone is undoubted!) this end prededl) represents only «

lecel cceurrence in « primarily bleed shale section. in « nearby well, lagerte!

Tried Davidsen Creeb F-2, the darts drown to vlect shales ere everiaia by green

shales -nd no limestones are reported. The shales eworlle limestones which ere

considered co belong to the Pine Petat-Fresqu’ile ferwstion. Frem this aore

recent information it eppesre that Vhitteber’s Hern Aiver fermation, whieh be

considered to be equivelent to the Coubre-iréevicion ced beds, is ia feet iste

hiddle er early Upper Devenian. ve « basis ef lithelegy end stratigraphic pest-

tien there sheles are prededly equivalent te the Fert Crest ehelee ef the Horuse

wells ere... lt te further suggested thet these eheles any heve the same fecies

reletionebip with the wederlying ‘leve Foint es ée the fest Greet and Upper

Ramparts formations.

Cross-section A-A° (Figure Vil) skews that te the vsey Be, Se. | well

213 feet of sleve Feimt lisestene were penstreted below «¢ gress shale of Upper

age. To the weet, ia the Bortmupet Territories frevidence Me. | well,

the Slewe Peiat is net recegnisabdle es « fermet ton; hewever, « brownieh blech

bituminews shale is present underlying the Vpger Deweetes gress ehelee end ever-

lying the Middle Devenies |issstenss. free the shows, cad os @ result of the

apperent lithelegice! correlstion with the Rormee “elie section, it is prepesed

thet the Mere Aiver brownish dbliech bitumiasus shales ere « fecies change {rem

the carbonates of the >leve Point fegnet len.

ln the subeurfece of the Camgeny ferwits, tt te empected thet bets

blech shale and limestone wi | be present. The 'lewe Feta: biawetene asy be

thimmes then the 113 feet found ta the Dey fey Be. | well. te the besis of the

photegeclegics! interpretation of the glecte! features 11 te considered, however,

thet the leve Pueiat, whieh is presence lamedietely belew the écift ia the Pegwit

eres, will be canposes eccsenmtisally of limestones.

vaporpavenien

fea Alves[ome stten

The "ay Giver feruation ie aaned (rem reek enposures slemg the iewer

portions of the velley of asy River whiet (lews aevthwerd inte the eowth side of

Greet ‘lewe Labe ot the tows of Gey siver, These reche vere etigiasliy celled

the Mey River choles by Camerem (1927). The May biwer fermetion eo aew appl ios
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tasivdes oi] Upper Deventoa weds shove Hiddie Gevenies beds and beneath the sand

bed ot the bese of Alensadre Falls at ile 33 em May Aiver.

The Mey diver fermattoe camprises clive grey end grey-grees shales with

eiitetence ead einor | lasetens beds in the upper pert.

Tee Say Biver bede ere enpectod to cceus only 18 cee southwest port of

che Permit eres, weet of Laem Lae, weere iney will premebly, sot exceed 100 feet

ta thiehnese.

ahememeseS asesles

The slemeadre foemetion if © corvenete wait eppremianios) \@ tees

thick assted vy © cond ot the bese. The type caction ie ta the Canyon ve low

abeneadre folie om Rey Siver of mile 33 om the Mechensio Sighs), eowth of the

cown of Gey tives.

Taie feemetion is leas! tea eatent ome ‘sages te « ehele (ectes to the

weet. evidence of tais feewst ion te bmows weet ef the tath Leriéien te the

wietait, ef mille Lese. le @000 act csowr in tae Permit eens Gus te poet-

geventes erection end ie tegleded hese on}, vecense (1 te ehewm o@ the geo legice!

aepe ecoampoemytag thie report.

oaksines

tisieieaeme sedsegees

a» enatio of giectel evilt covers elawet ei) of the otedy Ofte. to tse

pests of well tafermation, the éxilt thickens aurthwecterly fre ine cheve of

Grest lewe iehe. Seer Deeg S87, (ew cumple, tees thes lee (eet of enoauentes

well ve vertecleured, coores te very eseree send, grevel ond wewidere (aniely

éortves [rem euch ignecus rest t77e* ee gfentia) ere present sheve che censelt-

gated reeds. 46 the Gevidecs creed well, sews 060 feet ef erilt ese present.

neny of ine emailer lebe shoves be thie eves, ta eddition to thet ef Great ileve

naehe well oo tne pede of streams ouah oo Mare tiver sod ihe neetene les Ot

fell ef wewldere of igueews reste oe lerge co &¢ (aches te étamstes wooded owl

ef glectel bewilders ele.

Tee sugfece eres of the Ganpeny’s Peemtss be Geminsted v; tee flew

leotuses te tae tem of eyumitas cat Mletings. es see (iew leeteges epee Coen

Lobe eeeue Geum to on clovetton of obevt 006 feet cad the éirention of the Seve

eont of the giectere tadiceted 67 gheee (0 sowsmwecters;. Tease feetewee ere

eleasi; vietsie = th pntemwee bee ecounpeayiag thie roger. vetwnses esbers,

oe eave-wnehed + send liane, eomsteoting ewialy of eatele ead vewl der erewelic,

ere siee precest ta tae Peewite. 4 gved emany le of ome of thece ie preeect

he aorth cide of Cage lebe (plete i-4).

settem depesiio ead etread Lame features of the eactont progiesiel

Lede thet eaeug ied the Crest lewe Lebe-sectensie *iver Recie ere cles present
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in the genere!) erea of the Permits. it has been stated by Craig and Fyles

(1960, p. 6) that the highest beaches of this ancient lake are now slightly more

then 900 feet ebove ses level and about 400 feet above the present level of the

lekes. Indistinet beach ridges have been noted on some of the higher hills up

te 800 feet adove sea level by Douglas (1955, pe ©). 1c te also noted by Douglas

thet below about 800 feet it is difficult to differentiate druml ins from beach

ridges without deteiled ground examination.  
lee-creeh moraine is & glacial feature commen to parts of the Permit

eres, perticulerly in the southwest where ic is believed che shales of the tay

hiver formetion probebly became nixed inte the gleciel ice. lce-crack moraine

te @ festure associated with the disintegretion pattern of the Stegnating ice of

eo continents! glecter. The accumuletion of debris ia the crevasses anc fractures |

@uring times of melting ultimately leaves the pattern ef the ice-erecks in |

slight celtef on the lead surface efcer the glacier disappeers.

STRUCTBAL CROCY

cructurelly, the Permit dblecs lies withia the Upper Meckensie Basin,

ee efee which is pert of the latertor Pleins, The besin is limited on the west

by the Reheant Mountain henge end eestwerés by the Precambrian Shield. North-

waster’ end sovthers boundaries of the Upper Meckensie Besin are somewhat ar-

vicrerily pieced ta the wietaity of the Preaklia mountains and et the southern

pewndery of the Hortineest Territeries.

The sediments of (ue eres aver the Permits form a homocline that dips

gently seutawestward at sbout 20 to 0 feet per eile, os indicated by the

eccempenying structure maps. Lecea! verietions in the amount end direction of

regions! éig my be anpected end ovld have theis origin in peleotopegraphic re-

lief en the Precambrian eresione! eurtece brought ebout by differential erosion

en the lrecembrien beomant congles, oF by feults, or o combination of both, or

vy selution of byéretion ef the eveperitic sequence baowm to wunaderiie this eres

et @ relatively shallow depth.

Ror thbeest-trending fevlte hove bees mapped south of the Permits near

Lebiee Lshe, end to the sevcheest in the Pine Point eres, on the south shore of

Greet ilewe lebe. ‘everel of theese, tmeluding the prominent Providence favle

eset tbe tesdit Lebe He. | discovery well, ere shown on [igure lll. Deowgles

(1090), sm eddition te showing theese om the a89, presents «4 discussion of the

| recamee ton roche and structure feved on che east side of Great

©

lave Leke. Ie

be fram thie élecwceten ond (rem our om bnowledge that the following ebee»rvea-

tteme ere aode.

Tee Precambeiee etrete ere vrebes by mortheasteriy-trending faults

thet eve eataly itaser of ervenged of echelon. Siaer eplays ere noted. Their

éteg lecement i+ ~oomnl ont epperenti, very lerge is pieces. Tepograpnic reltef |

<p to 1,006 fen. ie resereed elemg the fewlt ecerpe ta the beet Are region of |
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Great Slave Lake. Douglas writes that the faults form potential lines of weak~-

| ness on which some Falecsoic or post-Paleoseic displacement may heve taken place.

| Steep dips and minor folds, for example, are mapped at Fort hesolution and

Dawson Landing, in Middle Devonian sediments.

These Zaults which are undoubtedly numerous under the glecial cover

are important vecause of their contribution to the formation of potential etl

traps and also because che relief which they caused on the sea floors of past

periods, even chough slight, affected the character of the overlying sediments. |

Yor example, numerous core holes in the Pine Potat area show thet hiddle |

| Devonian reef developments were localized along the fault zones. |

QOLL AND Gay PU» LaLLiT»

 

A discussion of the oil and gas possibilities of this area can be

separated into three parts: the direct or visible indications of oil and gas,

such as seeps, the potentialities of prospective oil and gas reservoirs and

source beds as revealed by geological studies, and the presence or absence of

favourable structures within, or trending toward, the area under consideration.

The following discussion attempts to summarize our opinions, in the Light of

present knowledge, about the of] and gas possibilities of t)e Company's holdings

im the Caen Lake area.

o nd s

The oil petential of the Great »lave Lake area has long been recog-

mised. The presence of oil seeps around the western shores of Great Slave Lake

hes beer known since the earliest explorers visited this part of the Northwest

Yerritoeries. Many claims, for example, were staked in 1914-15 for oil end gas

in the vicinicy of Windy Point on the basis of the oil seeps there. These

seepajes occur on bare outcrops of Presqu'ile dolomite which are exposed along

the svereline near Windy Point and sulphur Bay. The dolowites are porous and ofl

stained; however, the ofl seepages seemingly occur mainly along fractures and

bedding plenes in the dolomite (Plate $-A).

Ol seepages from the Presqu'ile dolomite also occur in the vicinity

of Presqu'ile Point, which is on the south shore of Great Slave Lake about 40

miles east of Hay River.

The mumber of ofl-stained sections obtained in cores of the Middle

Devonian beds in the general area around the west and southwest end of Great

Slave Lake is impressive. In many places these intervals ere oi] saturated, and

etl-bleeding cores have been recovered from several wails.

The core description of the Middle Devonian carbonate section in the

imperial Triad Devidson Creek well reports bleeding oil from vugs in en @8-

antially tight limestone. Uther wells which reported oil-bleeding cores from

46 @PROULE AND AgSsoOclaATES LTD.
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| the Middle Devonian carbonates are “~~thwest Territories Deep Sey No. 1, briggs

-Nertheast Tathiina Lake No. 2, and Briggs Rabbit Lake Ne. l and No. 2. Gas

has been encountered in several wells and gas in large volume has been obtataed

from Middle Devonian rocks in the Briggs Rabbit Lake wells. At kscarpment Lake

near the junction of the Yellowknife Highway with the Mackenzie Highway, south

of Way Aiver town, free light gravity oll was obtained from the Slave Foint

formation, but the formation lacked sufficient permesbility to make the well

commercially productive.

Cold sulphur springs ere of fairly common occurrence along the north-

western and southern shores of Great Slave Lake, and sre especially notable near

sulphur Bey. An amalysis of precipitates from near one of these springs re-

ported by Cameron (1921, p- 398) indicated that abundant sulphates and car-

bonates of calcium with appreciable smounts of magnesium sre present.

F ve Fo

Faults or tectonic features that could inavelve the Frecewbrian rocks

and overlying sediments are known to trend toward the general area of the Fermit

pleck. secondary reservoirs may have been formed along these faults from fault

breccias, in addit'.on to the primary prospective reservoir beds outlined below.

Contemporaneous vedimentation and movement along the fault may alse have in-

fluenced the seuimentary environment during deposition, which could heve led to

the deposition of localized porous detrital beds, These ccule form oil and gas

reservoirs where they are in association with source beds. In a similer manner

to the faults, Precambrian or "basement" highs thet existed during Paleozoic

time may heve played e@ part in the deposition of reservoir beds. ic ts alse

possible that erosion of these high ereas during sedimentation could have

supplied clastic sediments that laterally taterfinger off the structure with

source beds to form stratigraphic reservoirs flanking the Precambrian high.

“Granite wash" or “Resement” Detritus

The evidence is fairly clear chat the rocks of Frecembrian age will

be found at relatively shallow depths in the Fermit ares. Ie is also evident

thet the Precembrian surfece was one of considerable reltef prior te deposition

of the overlying sediments. The besemeat highs probably projected upward inte

the sone of cleaning or “washing above the effective wave base which existed

during deposition of the sediments, Much additional study is needed to fully

evaluate this posstvility. All walls should be drilled below their main ob-

jectives to the Precembrian in an attempt to determine the oil] prospects in the

“basement.” detritus.

Fitegerald F tion

where the dolomites or limestones of the Fitagerald formation are

breceiated, or porous for other reasons, a aviceble reservoir for hydrecerbons

may be developed.

|
!
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|ime Point-Presqu'the Formations
The carbonates of the Pine Point-Presqu'ile formations are bituminous

and interbedded with shaly beds. They are also locally perows in delomite beds
and in massive delemite reef facies. O11 seeps and staining from these porous

dolowites seem to be the rule rather than the exception in this area. There is

insufficient subsurface dats currently available to be certain of Lhe distri-
bution of the Presqu'ile reef, but these rocks ere probably present as subcrop
benesth the drift in the nerctheastern pert of the Company fermits. Fferther
west, where they are under more cover, reefs are less Likely to ba developed

because of an overall thinning of Lower Paleoseic beds in this direction.

lt may well be that the porous dolomite beds and reefo of the un-
divided Pine Point-Presqu ile are either asseciated with besenent highs due to

peleotopographic relief, or with trends of escarpments eaused by faults. ‘web
local structures ac these may provide a lateral separation at depth between the
surface outcrops of Presqu'ile reefs and taose which may eceur in the ares of
the Permit block. ‘The presence of such « lateral separation is considered
essential to oil prospects here in the Fresqu'ile, for wichowt this these beds
will probably be saturated with fresh water from their expesures at Great >leve

Lake.

slave Potat Formation

The Sleve Poinc formation is a prespective ofl reservoir in the ares
to the south of the Permits. However, present information indicates thet the
eroded surface of this unit will be found in the subsurface of the rermits due
mainly to pre-Quaternary erosion. There is else evidence to suggest that the

Sleve Point limestones preserved in the Permit area below this erosional sur-
face may be more argillaceous than elsewhere.

Prospective Structures

The Company's Permit bicck overlies part of a large, gently seuthwest- |

dipping homociine. Faults ere known to disrupt this structure in the Greet

slave Leke area. These faults are apparently of the normal type. -isilar j
faults may be revealed in the Permit area by structure test drilling. It is

also likely that the Precambrian surface has considerable relief due to pra-
Paleosoic differential weathering of ite component rock types. This relief may
have affected the structure of the overlying sediments due to compaction and
differential sedimentation of these strate over the high. }

CORGLU 2 TONS AND BECOMENDATICNS

The Glacier Explorers Limited P. 6 4. G. Permits Nee, WO? te wos,

inclusive, ere located in the Upper Meckensie Basin, about 30 miles northeast of |
Fort Providence, N.W.T. The Perwits ere easily accessible at ail times by an

| alleweather road thet is an extension of che Meckensie Highway to Yellowknife.

It should be possible to construct reads in che Permits during the sunmmert ine j

J CC. SPROULE AND ASSOCIATES LTD.
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but read construction is less costly during the winter, when ground and lshes,

as well as the wuskeg or mersh ereas, are frozen. No accessibility difficulties |

should be encountered during drilling along the highway at eny time.  Bedrock is not exposed within the Fermits; e ehort distance to the

east and southeast, however, bedrock forms outcrops acress & considerable erea,

especially along the shore of Great slave Lake. These exposures consist mainly

of Middle Devonian limestones and dolomites. Older Paleozoic sediments outcrop

slong the shore near Gypews Foint, about 30 miles northesst of the Permit bleck. |

The regional structure] position occupied by the Fermit bleck is on 4

large, gently southweet-dipping homocline with dips estimated to be in the order |

of 20 to 3% feet per mile. the presence of areas of high topographic relief on

the Precembrian erosional surface, os well a8 the possibie presence of steeply

faulted zones, would, of course, lecally modify this structure.

The sbundance of of] seeps in the area acjacent to the Fermits indi-

cates that s potentially produccive erea is present. Further support for this

is indicated by of] and ges shows obteined in several wells situated in this

general estes.
| 

The totel stratigraphic section near the Permits is approximately _

feet thick, exclusive of the Cambro-Urdevician red beds. |
|

The principel prospective oii and gas sones within the Company Permits |

include the Presqutile dolomite reefs of Niddle Devonian age, porous limestones |

within the Middle Devonian Slave Point formation and porous clastics, or

“detritus,” above the Frecambrian. Uf these, the possible porous reefs under |

cover in the western part of the Permit area anc discontinuous with the evrfece |

outcrops would provide the mein prospective sones.

Lecel structures formed as the result of the reef growths, normal

faults, end buried areas of relief on the frecembrien erosional surface may be

expected to be present in the yeneral area of the Hermits. The presence of these

features mey provide reversal of the regional southwest dip at depth, which would

serve to isolate the exposed oil-stained beds found near Great “lave Lake from

equivalent strata of the subsurface in the erea northwest of the lake.  with regard to a continuing program of of] and gas exploration in the

ares, ic is suggested that, due to the relatively small area encompassed by Che |

Permits and in consideration of the facts that there is no readily apparenc |

structure] trend into the ares, that the main prospective porous sone, the \

Presqu'ile reef, is expected to be exposed beneath che drift in part ef the

Perwits, and that good caprocks are not present over the reef beds in the

balance of the Permits, the Company discontinue thetr proyran of ofl and ges

exploration on these Fermits.

If this step is not followed, the Conpany should consider participating

with owners of the surrounding acreage in a structure test program. The purpose =  
J. C. SPROULE AND ASSOCIATES LTO
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ef this riructure test program would be te confirm end delineate structural

highs «ad would give @ valuable supplement to our surface geologice] studies.

Due co the relatively th.s stratigraphic section present and the

current high cost of seismic explo «tion compared to the low cost end positive

{nformation obtained by structure tesis, there seems Little reason to pursue

seismic or other geophysical work im this aree et Chis time.

 

“Ge Ve Lleyé, t. Geol.

“
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he Ne Peterson, F. Geol.

. —e4- So ~~ i ~

Je Co sprovie, I. Geol.

1009 - 4th Avenue -We»

Calgary, Alberta.

March 14, 1961.   
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PLATE 1

 

A. Tug and barge used on Mackenzie River as ferry at

Fort Providence, N.W.T.

 

B. Northeast view of Yellowknife Highway in Permits near

Caen Lake.

Photos by G. V. Lloyd

1 Cc SBPRCOULE AND AgeOociaTeESs LTD,



 

 

PLATE 2

 

co

A, Field transportation was provided by Bell Model G-1

helicopter, shown on Quaternary gravel deposit in

Permit block.

 

B. Glacial f!uting in north-central part of Permit block.

Photos by G. V. Lloyd

 

 



  

 

PLATE 3

 

A. Typical exposures of Cambro-Ordovician red beds at

Gypsum Point.

 

B. Detail of interbedded gypsum and sandy dolomite at

Gypsum Point.

Photos by G. V. Lloyd
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PLATE 4

 

A. Typical outcrop of Pine Point formation, near Great

Slave Lake.

 

B. Outcrop of Presquiile reef, near Windy Point.

Photos by G. V. Lloyd

J. CG, SPROULE ANO ASSOCIATES LTD.

  



 

PLATE 5

 

A Oil seep (near hammer) in fractured Presqutile recf

dolomite, near Windy Point.

 

 

B. Detail of vuggy porosity on weathered surface of

Presqu'ile reef dolomite.  
Peterson

@
Photos by G. V. Lloyd and N, N.

J. C, SPROULE AND ASSOCIATES LTD.
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