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eseription of Vrolect

This repcrt preseats the results eand conclusions of e combined geo-
logical and photogeclogical survey of I & N, G, Farmits Hos. 3002 te 3003, in-
clusive, in the Caen lLake sres, Northwest Territories, conducied by Jo Co sproule
and Assoclates Ltd. during the eusmer of 1760 at the request of kr, M. bdrodie
Hickn, Geseral lanager of Glacter Luplerers Limiced, hereinafcer re erred to as
the “Compan). The objective of the fleld stud)y was to evaluate the petrolewvm
and naturel gas prospects of the Compeny Fermits by detailed mapping end sub-
surface studies of the stratiyrephy and structure found within the liaics of the
Permits and in the general vieiaity. upplementery to this werk, extensive
studies of the sirphotographs and photomeosaics were wede prior te, during, and
subsequent to, the fleld work. This photogeelogical work proved to be one of
the most importamt aspects of the study, primarily becavss it is a type of in-
vestigation which can be dons, mot oaly in the office, but alse in the fleld as
a necessar)y supplementi to examisation of the rocks st the outerop.

Petrolews and Natural Ges Permits MNos. 3002 te 3003, inclusive, beld
by the Compeny, sre situated approximately betwsen 61° 40° and 61° 30 Nerch
Latitude and between 1160 15 and 1179 13 west Longitude, The Permit area is
more or less bounded o the southwest by Caen Lake and on the southeast by
Uleppe Lale. The southern boundary on the Yollowknife Nighway is located
approaimately 30 miles northeast of Fort Providence, Northwest Tervitories.

Uwe te the geweral imsccessidility of the study ares, Lransportation
Lo outcrogs vithin it was accomplished by alr. for transport in the [lcld, o
Sell hodel G-l belicopter (Flate lea) owned by J. C. “proule and Associates Ltd.
was vsed, Tha wove o "he area snd fvel deliveries were scconplished by »
light trvek.

The [ield wort was comducied undes the supervisioa of G, V. Llieyd, who
was assisted in the fleld by semior seclngist W. X, teterson. The helicopter
crew consisted of J. U, burkie, pilot, ond W, Carmichael, engineer. The source
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of fuel for the aircraft was Hay Kivers, Northwest Tervitories. Accosmodation was
obtained near Fort Providence, N.W.T. at @ construction cemp operated by
Mchemara Construction Company Ltd.

ln sddition to an examination of the Fermit area, the field study was
expanded to include a study of those outecrops which occur to the southeast im |
the vicinity of Falaise Lake and alony the northwest shore of Great :lsve Lake.
The additional area provides an extension of the control necessary to predict
the subsurfece section. 1t was also found necessary, in order to wake the
stud i caplete possible, to include subsurface studies of the region.
The reulonal discussion of the broad ares, outlined on Fijure 111, sdjacent to |
the Fermits is based on laformaiion derived fro the aveilable geological litera-
ture.

Thirou,l an exchange arrangewent which the Company effected with
Imperial uil Limited, well dats were obtained for the following Lhres wells:

luperial Triad Davidson Cree} P-2
Lat, 622 11° 117 N, and Loag. 1189 15° 11" 4

luperial wind{lower w77 o
Lat, 629 3¢ 26" N, and Long. 1107 390 02w

Ingerisl Triad Harris Kiver F-71
Lat. £2€ 20% 21" K, and Long. 120° 14% 30" w.

These three wells sive geological control in the ares to the northwest of the
Company holdings. The data from these three wells, together with the data from
wells to the south and southwest, permit the comstruction of subsurfece maps
which are an important supplement to the outcrop data. Because the outerops are |
scattered, vith ne single ovterep exposing a thick stratigrephic sectiem, it is |
only by mesns of well control that a bl pl of formation
thicknesses am! the areal changes in thickness and rock character can be ascer-
tained.

The field work imvolved traverses by helicopter slong not only the
wa jor creeks and ridgen (n the & but also a grid coverage of the entire
Permic bleck. In addicion, as mentioned previously, trips were made beyond the
Fermit boundaries. An attempt was made Lo examine all outcrops visible near the
Permics and, where practical, these sections were measured, deseribed, and
sampled in detall so that the seological section and structure could be mapped
with as much confidence as possible., Mest of the outcreps, however, were found
to expose only thim secticas, such as that shown on Flates 3-A and 4=, Fossil
collections were male vherever possible and searches were conducted for direct
evidence of oil or gas, such as oll-stained outcrops (Ylate 5-4) and oil or
natural gas seeps (ilate 5-4).

The field porty arrived in Hay kiver om Thursday, September &th, and
departed from there for Calgary on Jednesday, September 21st. The base camp was
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establinhed near Fert Providence, about W wiles southwest of the Ferwit area,
The yeologists were transported by belicopter each morning from the base camp to
the outcrops where they were working end were flown back to camp in the evening.
Due to the small size of the ovtcrops, however, the helicopter was wostly used by
s single geclogist conducting traverses alony a systematic pattera throughout the
Permits and ad)acent regioms. ist blishment of gas caches by truek aloug the
Yellowknife Highway near Caen Lake enabled the helicepter te refuei durimg these
traverses without returning to cesp.

The report presented netein describes Lhe details of the soological
features of the Caen Lake ares gschered during the course of this flele study.
The report is illustrated by an index wag, a detatled geological map, ond two
photomosaics, & seneralised geological map end crvss-sectiof
isopech and structural maps. Colour photexrephs which shov mstheds of opers lom
and sspects of culture, peclopy and terrain are s presented in this report.

Previous nork

Due to the remote location of the Fermit block relative Lo mative
settlements and transpertatiom rout| Lhere has been litctle detailed previeus
seological favestigation in this regiom. The early explorers, beginaing in 1789
with Alexander Mackensie who descended the Mechenzie kiver, confined thelr tra-
verses to main weler routes.

A fairly large amount of geological informution percinent Lo the
Hackensie kiver drainage ares and the morthwest Grest slave Lake ares is now
available in meps snd reperts. ruch of this meterial is listed slphadvetically
in the bibliograpby, which else includes references to some of the previeus
studies and results of drilling in the Great slave Lake ares.

scknowledgents

Acknowledgeent should be made first to the members ol the Jepartment of
.ransport at the airport at Hay kiver for the use of their fecilities when re-
quired, Cur appreciatiom 1s also extended to Hchamars Construction Company Ltd.,
who allowed us teo utilise their camp and redio facilities. lessages and supplies
were oxpedited to the fleld party by Mrs. F. D'Aoust and femily ot Hay Kiver, to
whom acknowledgeent for this service must be wentioned.

PHYS LUGRAT MY AND ACCES>3181L1TY
FPhysjography

The Company Fermit block lies northwest of Ureat slave Lake, in the
southern part of the Northwest Territories, abewt 30 miles northeast of Fert
Providence, N.¥.T. and about 80 miles southwest of Yellowknife, N.=.T. The tewm
of Hay River, which is on the south shore of Great Slave Lake, lles about &0
siles to the southeast. The Fermit block is poorly draimed, and lies approai-
wately across the drainage divide that separates the hern siver drainage systes
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tovard Great -lave Lake. The rivers and

from east-{lowing creebs which drain
rominent and most are small snd met of ex-

creeaks which drain the area are net p
tensive length.

Throughout much of the Fermit area the elevation of the cerrain is in
the order of 70U feet above sea level. The height of Caen Lake i3 about 660
feet, which 1s about 15¢ feet above the elevatiom of Great -lave lLake, The Por-
mit block 1s cheracterised by gontly rolling Lopograph) With mmercus small,
linear, stallow lakes, and relatively little sushey ores. lce flow festures in
the form of drumline and fluting are comson, trand line features or indistinet

beach ridges im the higher areas are & esent nearby.

chiefly by spruce. roplar end

The lFerwit Slock ts heavily wooded,
especially along ridges.

birch also occur La Lhe better draimed places,
Mot umly the Termits but alse o large pert of the surrouading ares is
covered by s mantle of slacial drifc dorived [rom Leurentide slaclation which
greacly cosplicates the work of determining the stratigraphy and structure of the
consolidated bedrech of Lhe regioa. 1n centrast, the presence of large aveas of
outcrop Lo the east and south, especially wear Yelaise Lake and slomg tho shore-
line of Crest :lave Lake, clarifies our interpretation of the geolog)y exgosed
thare.

la general, the lermit vloch lies withia the interier Tialns, near the
sorthwest shore of Greac lave Lake, in a forested ares of fairly low reltef ond
elevation that ts lecally wodified by pentle hills which show gleciel fluting sad
strand line features (orwed as & result of the effects of Laurentide glaciation.
The ting of the - le Aiver through o dam of slecial weterial 1o the
vieinity of Trowt hiver sreatly reduced the sine of Grest slave Lake frem iLs
encestiral form and left sirand lines far inlend (re= the preseat lake.

scseseibility

The Parmit arvs is aceessibl

o during eliher wiater of smmar by the
Yellowknile Nighwe) which lesds westward (rem Ray diver sser the sowih shore ol
Great >lave Lake te fert I rovidence, vhere Lhe Rechonale Liver s cressed by
from the lervy lending the roed heads wecthessterly te
Yellowbaile and 1t io along (2] rovte, neer Caen Labe, that the highuny crosses
the Teveit blech. The Machenaie Nighw)y estevds sowth of fay River te Urimshew,
alberts, vhere It joins the slberte Irevincial higmmys sysiem.

wsans of o fecry.

o small sivstriy ot Fort Providesce, ead potis serviesd by
locsted ot both Vellewhaife end Ry siver. it wes meted
omall vheel-oquigped esirplanss ware valng the bigh-
teinity of Cann lase.

Mheve 19
schedule [lights o
during (he pasl samer ‘hat
way 40 o londing siriy 1o ihe v

hat

Frem ous studies In Lhe ares of the Termits, it seems agparent
treched vehicles conld cperate Rare Mroughout Lha yoar emsay ', porrage, lor o
ehort Ll during the spring thew.
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The accessibility of the Fermits {5 determined primarily by its climate

ond secondarily by its vemote location, The change-over from suamer to winter

conditions occurs im Uctober and the converse takes place in May. ?lanes operate

on skis becween November and May, and float-planes operate between June and
eptember. Flanes on wheels can operate throughout the year from Nay River.
The cross-country freighting tekes place ordinarily on the frosen ground during
the winter, although freighting by truck (s now conducted throughout the year.

Climate

Clisate forws o rather important part of the background necessary to
the plenning of an otl exploration progras in the vicinity of the Ferwits.
several interesting festures are presented herein, along with sowe yemeral eb-
servations scte by our field personnel during the past 11 years in the geweral
vicinity of the Upper Mackenzie Valley.

The range of Lesperstures can be expected to be abuut L40° near the
Fermits, varying between the mesn anuusl minime of =55° F, and the wean annual
maximss of 85° F, The climate is sub-arctic, that 18, it is characteriszed by a
season of long vinters and cool, shert sumers of approximately three months with
o mean temperature above 50° f. The wean annual frost-free peried is about 80
days, with a growing season of some 130 days. The mean growing season precipi-
tation s about ) inches. The annusl precipitation is 11 tnches, wiith a 25 per-
cent variadility factor. The nean annual tocsl snowfall is approximately 40
inches.

Although the summers are short, the hours of daylight are lomg, due to
the morchern latitude. The daylight is, for emample, more or iess cont inuous
bere during June, July end early August. 1+ contrast te thé meny hours of day-
light during the summertime, the vinter has ver) [ew hours ol daylight. The
sun L6 low on the horisom in late November and Lecember. Taere is, however,
still encugh light for mormel sctivities during the vintertime day.

Jinter begins usually in early October, with its first signs being the
freesing of lake shores, swanps and smaller creeks. This i» followed by the
freesing of the larger rivers and lakes, The hackemsie Kiver, for exasple,
wswelly freeses in sarly Novesber following a trensition peried which 1
through Cetober. The river ice b ks up esrlier than that om the lakes or sea.
The lohe 1ce is usually welted by wid-June, although small cakes of ice may re-
wain on some of the larger lakes wntil as late es July. By November, depending
on ares ond local weather of course, the ice on wost lahes will be Lolck enough
te support alrcraft om ohis.

The jermits lie near the limits of the permafrost svme. rermafrost or |

perenniall)y (resen sround =) be delined, on the besis of temperature, to exist
aare the sround tengereture 1o slvays at or below 32° 7. This deflinttion
laplies Lhat permafrest can exist without lce whers meisture is leching, such as
in bedrech of in losse gravel. The depth te which the permmirost extends nesr
the Terwit s met e

+
aree Lo |




KEGLUNAL LUGL

The lands held under F. & Mo G. Fermit by Glacier Lxplorers Limited in
the Caen Lake area, which are the subject of this geolegical reconnalssance re-
port, may be considered geologically to lie within the Upper Mackenzie Basin.
The eastern side of the basisv is formed by the krecambrian shield, To the west
lte the Nahanni Hountasins. The southern extent is arbitrerily placed at the
northern alberta border, south of which lies the “Jeace River Basin.” The
Franklin liountains form the nortiwest boundary of the Upper mackensie Basin. The
strata exposed along the borders vary in age from Precambrisn te Pleistocene and,
{n addition to bere-hole dats, provide comsiderable information concerning the
beds expected to occur in the subsurface of the basin, Guterops of consolidated
bedrock sre oot preseat within the Fermit block.

veposition of sediments in the Upper Hackensie Basin was initlated in
i recambrian time and has continued, wilh mmerous incerruptions, 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 place in the Permit blecks, -ilurian, Late Levonian, late Falecseic,
mesozolc and Tertiary strata ave missing, although some sve present nearby and in |
large regions of the westeru Northwest Territories and Yukon. The absence of
formations of these ages indicates Chat an important hiatus exists between
Devonian strate and the overlying Guaternary glacial deposits, and that pre-
bevonian breaks in sedimentation are also yresent.

Soch outcrops mear the Permit area vary in age from Cambro-Urdoviclan
to Midéle Devonian and §leistocene. The laleosolc beds oceur im scattered
outerops sleng the shoreline of Great :lave Lake and in some swall escarpments
found inland, especially in the area east of Falaise Lake. Upper Devenian beds
ore found south cf Mackensie River along the bonks of the lakise Kiver and ad-
Jacent areas. 1n the Horn Flateau, which lies west of the Yermits, Cretaceous
sediments are present.

The formetions of the Permit block form part of a hemocline that dips
gently to the southwest. The dip of the lower formations of Palecsoic age ba
been estimited to be in the order of 20 to 30 feet per wile southwest.
strong svidence to sugyest that the homocline has been locally faulted and also
that the Yrecambrian surface upon which the overlying sediments were deposited
was one of considersbie relief.

Th \ TIGRAYHY

The stratigraphic sectiom which is preseat in the general area of the
Company boldinys 18 sumarised in cthe following tables

. |

|
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Estimat
Li (J
Feut
CENQ/OIC
(uaternary Unnased Unsorted and unwashed glacial 1067
till of uncemsuted coaise sand,
Fleistocene sravel and izneous boulders in
and xecent a clay watrix. C(verlain in
part by depesits of washed grave s
representing oskers or stramd
lines.
-~ UNCUNFURNITY -
NE - GIUIC
Cretac ous Unneoe d ands and shales. Fresent omly to
the west of the
Fermits.
« UNCONFORNITY -
7 RALZOLCIC
Upper Alexandre Limestones with besal sand. Fresent ouly on
Devomian south side Great
lave Lake.
Hay hiver Ulive grey and grey-green 0-l00
shales with siltstones and
uinor limestones.
Middle Hora Liver uark grey, soft, rubby, shale =200+
Jevonian with rusty staining and sul-
phur encrustations. Probably
equivalent to >lave Point
limestone.
lave Foint Limestone - light srey, [ire- (=200~
arained, greoular, im part
stromatoporetdal.
Dolomite - medium grey-brown,
yranuler, winor. Frobably
equivalent to Morm kiver sheles.
(1) Thickness in the vicinity of Company holdings.

J G wPROULE AND ASSOCIATES LTD



Iab)a of Fexmations - Continued

Group or Estimated

Age Formation Lithology Thickness
Feet

§ine Foint- limestone - brown crypto- 700

Presqu'ile grained to fine-grained,
well bedded, in part dolo-
mite, fossiliferous, ar-
gillaceous esnd petroliferous
with coarsely crystalline
porous dolomite reci developed
locally near top.

Fits,erald MHassive, fine grauular lime- W0
stone and dolemite with
interbedded amhydrite and
aypownj locally brecclated.

Cambro- Unnamed Thinly interbedded siley 40U=T00
Urdovician shales, argillaceous dolo-

wites and gypsum, wmarked by

brick-red colours in part

with red weathering basal

sand.
T RECAMBRIAN
Proterozoic Unnaned Granitic and hasic intru- - -
and sives interbedded with
Archeecsoic conglomerate, arkose and

dolomite and unconformably
overlain by interbedded sand-
stone, quarctzite, argillites,
liwestones and dolomites.

Deseription of Forvations

Precamirian Sasement Couglex
Mot only is it useful to know the depth to the “hasement” rocks but

s sonathing about thes in order to evaluate the character of the erosional
surface formed on thems prior to degosition of the overlying beds and Lo wote
also the presence or absence of regional fault mones or mones with veakness.
There are no Frecembrian outcrops near the Permits. veveral wells in the
general area heve, however, been drilled imto the I recambrian and sbundant out-
erops of I recambrian rocks are present along the North Arm of Great lave Lake.
The discussion of these rocks which follows summarises the wurk of Douglas

J ¢ SPROULE AND ASSBOCIATES LTD
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(195%, p. 10). Further informstion is alse available in the studies of Douglas
and Norris (1957) concernins the Horn Wiver wmap-srea.

The oldest recambriss rocks comsist of the Feint Lake-diilson lsland
group in the general vicinity of the delte of slave kiver. Sedimencary aneiss
and schist are found in the boint Lake beds, and the Vilsom Island growp consists
of actdic lava flows iaterlayered with conglomerate and arkose, some quarcsite
with dolowite and schist, and phyllite and schist. The granitic rocks are
formed of granite, grenodiorite, quartz dierite, garneciferous sediweatary goelss
snd chloritic granite. These are kuown to be in part younger than the Foint
Lake-¥ilson lsland group.

Unconformably overlying these rocks is & group comsisting of ssndstons,
quartzite, couglowerate, argillices, oolitic iron-bearing limestones and vol-
canic rochs that are followed upward by limestones and dolomices with algsl
structures. [hese, in turm, are locally overlain by varicoloured dolomite,
shale, Limestone and breccia overlain by shale und sandstone and cagped by lava
flows., This entire sequence of rocks comprises the Great clave groupe

The contact betweea rochs of Archean age and those of Proterosoic age
is placed by bouglas (1959, p. 9) st the uncoaformity which exists between the
sedimentary and velecanics of the Great slave group and the underlying granitic
rocks.

The Oreat Slave group and the older rocks are intruded by & series of
sills, dykes and stocks of dioritic rocks.

A comglomerate uneonformably overlies these and the older groups.
Thic conglomerate forms a umit that is koown as the :bt-then series and consists
of up to several thousand feet of beds. It Ls overlain by sandstone and
quartzites.

Both the Proteroseic and Archesn rocks are cut by lerge fault,
according to Douglas (1959, y. 11), who slso notes thet ihe Et-then sevies is
disrupted by diabase sills and dykes which are later in age than the faults.

From s survey of the literature of the Ysllowknife area, it seems
apparent that a close parallel exists betwean regional trends in the Archean
sediments and those of the FPaleoszoic sedimen which indicates that the funda-
wental tectonic framework of this region is a very ancienmt festure. This sube
ject is discussed more fully ln the chapter desling with structural Geelogy.

A well which was drilled alomg the strike of rocks of the Fermit
block, MNorthwest Territories vindy Feiat Neo. 1, encountered granite at @
driller's depth of 1,705 feet, or 1,229 feet below ses level.

Cambro-iydovicisn
The oldest Paleozoic beds, unconformably overlying the I recambrian

e e e e
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basement complex ard associated clastics, sppeer to have been deposited in a
large eveporitic basim. sright red interbedded shales, dolomite and amhydrite
as well as sewe thiek sections of salt are cosmon in many wells end several out-
crops. These bave beeu referred to in several reports the "Red Deds."”

Limilar beds are preseat throughout wuch of the Upper and Lower Mackensie Basins.
Litheloglcaily correlative strata from nearby area have previously been des~
crived as both Cambrian end Lrdovician in age. As some doubt exlsts concerning
their exsct ege and because wo do not posses! detailed fossil data they are re~
ferred to collectivaly as of Coubre-Urdovician age in this reporte

Approximately 104 wiles morthwest of the report srea, near Mount Cap
in the Franklin Mountains, Wiltlioms (Hume, 1956) described an estimated 1,300
feet of beds which comsisted of 500 feet of red and sreen shales with salt and
gypsum underlain by uwmmuly 300 feet of pink and rod Quarizites, sand-
stones and conglowerstes, These beds contaimed Limguiellds .
indicative of & Kiddle Cambrisl auee Hume suggeots
that these beds are correlative with beds of similar litholog) which heve been
mapped by him 83 the Cambrisn Macdougal srovp in the Lower Mackensie Basin.

everal deep tests in northern slberta have encountered a very this
sone of red beds overlying the bassl sands or Granite was Theze beds may be
correlative with the red shales, dolomites and evaporites exyposed in the re-
port area, at least in stratigregbic position 1f vot in age.

puring the course of the past field season a thin series of beds wes
enamined at Uypsws Foint (Flate 3-A and 3) on the west side of the North Arm of
Creat Slave Lake. At this location the beds comsisted of s dolomite which is
shaly, end probably slightly silty, very fine crystalline to dense, thinly
laminated and vipple marked to irregularly wedium bedded. The dolomite is inter-
bedded with white and pink finely crystalline gypsus in beds up to two inches
thick. The outcroppinge weather to a dull brick ved (Plate 3-4 and B). These
beds were examined by Douglas (1959), whe states they are lithologically similar
to ports of & thicker sequeace of strata which is well exposed north of Gypeum
Point, Ordeviclam fo ils were collected from these outcrops and om the bastis
of these Douglas places the red beds of this locality in the Crdovician. The
beds exposed at Gypsum Point dip towsrds the southwest and may be expected to
underlie the Company Permit area.

The red beds were penetrated in seversl of the wells that were studied
in conmection witn the construction of the subsurface geclogical maps which
accempar; this reporte. { the red bed sone varies considerably
and may, in fact, be abse
comglex, The windy Voint 08 feet of thinly interbedded
red sha
rant)e
wiles west of Fort Providence, for example, in the Hortl
well, which was drilled to the Precambri
brich red dolomite and anhydrite are present above the gramite. south and west
of Creat :lave Lake the s8d bed interval was recognized in only one well of those
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studied for this report. This well, Northwest Territoriee Desmareis Lake Ne. 1,
1s situated spproximately 30 wiles south of Leep 3ay on the south side of Great
“lave Lake. The section comsisted of 210 feet of interbedded anbydrite and red
shale vith ninor dolasite and sandstone. The reason for the absence of this
unit in sowe wells is mot clearly understood at this time, but suy be related to
topegraphic relief on the Frecambrian erosional surface.

The red bed interval i. present in two of the wells studivd, northwest
of the Coupany Ferwits. Iwperial Teiad Javidson Creek P-2, which is lecated oa
the eastern edge of the Horn Vlateau, drilled through 533 feet of interbedded
dolemite, shale, .mhydrite and salt. The sall sectica is proninent !n this
well, one selt bed attaining & thickness of 235 feet. To the north of the
above lucation, at lmperial Windflower =77, 45 feet of interbedded sandstone,
shale, Jolomite and anhydrite were drilled which may comprise part of the red
bed sequence. alt was mot reported from this well.

Prom the foregoiny weli end surface data, it appears that the red beds
were deposited unconformably on the ’vecswbrian basemant cowplex and in pla
wny be aseocliated with a basal clastic unit, which is {ndistinguishable frow
the red beds. The irreguler thickness of the unit suggests the existence of
basesent "highs' over which there was eithar nouedeposicion or erosional
thinaing previous to deposition of youmger sediments, These red beds would tend
to fill ia topographically low areas and mask the erosional topography of the
underlying basement complex.

The red bed unit appears Lo represcit an evaporitic sequence which is
lithologically correlatsble over a large part of the Hachenzie Basing however,
as was previously mentioned, fossils collected from this unit very in age from
Cambrisn te Crdevician. 1t seems possible that the red beds way represent a
dischronous unit which was deposited in the deeper parts of the basia duriag
Cambrian time but which did net transgress to the Great .leve Lake area umtil
Urdovician time. ‘uch aa eastward transgression would explain the occurrence
of Urdovician fossils nesr where the gramite outcrops on Great tlave Lake and
the Cambrian fos3ils found by villiams in the Cap Mountain area) however, this
explanation is omly oftered tentatively, as additional stracigraphic snd paleon-
tological studies are required in order to arrive at a definite couclusion,

1he red beds are expected Lo occur in the subsurface of the Fermit
area; their thickness can, however, oaly be roughly estimeted. It should mot
exseud the 708 feet of beds found in the neerby Windy Yoint o, 1 well.

Lowes_or h.iddle bevonian
Fitserald Formation

Comaron (1922), was one of the esrly geologlsts to examine the Orest
“lave Lake area, snd uapped a series of poorly exposed strata in the vicinity
of Little Buffalo and -lave Kivers io whick he applied the nawe "Fitsgersld"”
formation. The beds deseribed by Cameron comsist of yrey dolomitic limestones

JULE AND ASBOCIATES LTO
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vith interbedded yyysus and anhydrite which unconformatiy overlie red beds and
are overlain by carbonates from which Devonian fossils have been co lected.
straca, similar in lithelogy te the beds which Cameron placed in his Fitsgerald
formation, had previously been described by hindle (1917) from outcrops exposed
slong the Feuce River to the south. Kindle reported siluriam fossile from these
beds and stated that they were separated from carbonates of the Midile Devonian
by an ity. In d with this earlier wor/ Cameron pliced the
Fitzgerald formation in the Silurian nainly on the basis of the occurrence of
gypoum in both sectioms. 1n order to arrive at a bilurias axe for these beds it
was necessary for Cameron to disregard the Levenian forms whi.n Le collected sad
which were wentioned briefly im his text.

Wore recent information imdicates that these massive carbonates and
anhydrices are, in fect, Devonien in age and not Siluria believed by bindle
ond Cameron. wJouglas (1939) reports that fossils collected from near the base of
the series have been provisionally established as niddle Devonian in age. e
also confirms that the contact with the underlying red beds is unconformeble and
that the wpper contact is conformable with the overlying Niddle Deveonian beds.

At Bell Kock on Slave Uiver, vouglas reports a massive breccis of pale
brown cryptograined limestone, dark brown lsminsted limestone end light buff
dolomitic limestone in fault comtact with a gnu-»ll-uu--nnh sequence. No
fossils were reported from the brecciated unit) however, it may be equivalent im
age to the massive carbonates and interbedded enbydrites of the Fitsgerald
formation.

Northwest of the Company Fermits, in the Central Mechensie Basin, &
thick unit occupies a stratigrapuic position similar to thet of the Fitagerald
formation and may be correlative with 1t. The Hiddle Devonian carbonates of
this ares are in gradational contact with an underlying uait of massive lime-
stone, dolomite and enhydrite known es the Mear heck forwation. in this ares
the Bear hock formatiom overlies ma ive dolomites of Urdovicisn-silurian age
with sugular unconformity. The Bear hock formati 1s massively brecciated st
many @Xposur: in which case the gypsum snd anhydrite are normally absent.

Mo significant fossils have been reported from the Be.r hock formation; its age
is, however, [airly well established as either Lower or Hiddle Levemian, Withe
out fossil evidence or additional subsurface data & definite correlation of the
Sear keck and Fitsyerald formations cammot be made at this time, on o bastis,
however, of similar lithologies and stratigrephic position, this correlation
seems wmost probable.

o outcrops of the Fitsgerald formation were observed in the repoct
ares during the t field season. North of the Company Perwits a large sres
hes been mepped as this formation om the basis of photogeclogy and on the dies-
tinctive topography which consists of many slumped aress, shellow, swall sinter
lakes end sink-holes.

The Fitzgerald formation appesrs Lo dip southwestward beneath the
Company Permits however, in several of the wells studied in preparation of the
sccompanying subsurface maps, the formation was either sbsent or net
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recognizable as & unit. This is especially so in wells where the total imterval
frow the top of the Kiddle beveoaisn to the top of the Cambro-Urdovician bods is
thin, The thin section present in sowe of the wells may indicate proximity to s
basement high during depesitien, which could sccount for the c..nge of character
oi the sediments, rendering the [ormation Lithologically uarecognisable, although
still presenc as & time-equivalent, Cross-section aea' (Figure Vi1l) shows wet
only the wells in which the formetion was recognized but also the thinning of the
wait inte the present structural low at MNocthwest Territories ko, | well. This
area, as revealed by the Lsopach sap, was apparently & topograpbic or structural
high during early leloosoic deposition.

The thickness of the Fitsgerald formetion underlying the Comgany
Permits Ls umknown. Approximetely 300 feet were drilled in the nearby windy
botlnt Ne. | wall and this figure probably represents a maxicue, a8 the formation
appesrs to thin westward at least as far as the Merthwest Territories ho. 2 well,
west of Fort Frovidence.

n )

Camaron (1922) divided vhat was then considered to be the Hiddle
Devenian section (n the Oreat tlave Lake area inte chree formations which be
named, in ascending order, Iine Potut, Fresqu'ile and slave Point. The exposures
mapped by Cameron occurred along the lake shore end were 1l small and scattered
across s wide ares. (m the basis of more receat surface and subsurface informe-
tion it now appears that scme of the divisions he spplied are no longer appli-
cable. 1t is for this reason that the iine Point and Presqu'ile formations are
srouped together ia this regort.

The 1ine Foint formstion was described originally by Cameron at Fine
Yoint on the south shore of Great 'lave Lake., ceversl small exposures were
messured by him which consisted of soft grey, shaly iimestones, blue to black,
thinebedded, hard limestomes and yrey to brown shaly limestones. The limestones
contained Niddle Devonlan fossils.

The niddle Devonian in the cemtral Mackensie River ares is represented
by o carbonste and shale sequence which conformadly overlies massive dolemitic
linestones and brecciss of the Basr Reck formetion. 1t is possidle to approxi-
mately correlate the tetal Middle vevonian section of the central leckensie
Siver area with the combimed Fine Feine, resqu'ile and >lave Folat formations
of the Great >lave Lake area) there does Dot seem to be, however, & direct
correlation of the Fine Poimt with eny perticular vatt of the Niddle Devealian
seciion of the Mechensie River ares.

Tne Iine Point was exsnined during the past field sesson at several
small outerops om the northwest shore of Great >lave Lake as well as on outh
Crenberry lslsnd., The beds comsist o 1ight brown-grey limestone that is
eryptocrystalliine teo sublithographic in texture with abundant smell fragments of
caleite and fossil dedris. The bedding is thin and tirreguler and the unit
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weathers to light grey cobbles, Several small erystals of salens in the lime~
stone were noticed, none of which were obviously sociated with fractures.

Caweron (1922) mapped several smell exposures on rresqu'ile Point
which he called the Presqu'ile format ion, le described these beds as hard
crystalline dolomites and dolemitic limestones with thin beds of shaly grey lime~
stona. The type section at Presqu'ile Yoint contains caly a few feet of beds ex-
posed at water leve! but (s abundantly fossiliferous, containing, awong ctber
Hiddle Devonien forms, the brachiopod :,srnﬁ_galu burtini. This brachlopod
1s regarded by Cameron and Kindle as being characteristic of the Fresqu'lile
formation.

In the central Kackenzie diver ares the upper part of the uiddle
Vevonian carbonates is represented by a massive, often reefoid, lLimestons known
a8 the Upper Panparts member, This upper limestone is marked by the occurrence
of several hiddle Levonian corals and brachiopeds including >trlnw$ilu
burtimi. Frow & faunal point of view it would seem probable, as Sugges! by
Kindle (1917), that the two units are corralative; however, other factors wust
‘elso be considered.

During the past field season several small exposures were aapped
northeast of the Company yermits, in Sulpbur Bay, which were recogniszed ss part
of the Fresqu'ile formation as mapped by Cameron, These strats consisted of
1ight brown, coarsely crystalline dolomite. The rocks were massive, unbedded
snd contained abundant VuRRY porosity but mo permeability. sulphur eprings
fiowed 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
been destroyed by the process of dolomitization.

vestward from these surface exposures the Fresqu'ile formation dips
{nto the subsurface, where it loses its idemtity. it is possible, as suggested
by Douglas (1959), that the Presqu'ile is correlative with part of the overlying
slsve FPoint limestone. In his report om the Great Slave and Trout River map-
areas Douglas regards the Presqu'ile a reef phase of the overlying Slave
Point formatiem and, as such, wet everyvhere present. The occurrence of
ser. 8 ing in the uppermwost limestone member of the Middle
Devonian in the Mackensie sasin and the occurrence of this seme fossil in the
Fresqu'ile does suggest e closer association with the overlying -lave toint formes
tion then with the underlying Fine Poinmt formation. The Fine Point formation is
recognizable in the small surface outcrops surrounding Crest slave Lake im posi-
tions that sppesr to be stratigraphically lower than the Presqu'ile dolomite.
in the subsurface sectioms to the south and west, however, rocks with ¥Fine Point
lithology are sometimes present above the Fresqu'ile, or the Presqu'ile may be
absent. On the basis of subsurface studies, we have mapped the Presqu'ile as a
reefold member of the underlying Fine Foint formation and it is shown as such on
the accompanying maps, photomasaics, and cross-sectica.

kegardless of whether the Presqu'ile i35 a reef.id development of
either the Fine Foinmt formation or Slave Foint formation, it does lose its fden-

tity in the subsurface to the west of Windy Poimt No. ] well and to the west of
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the surface exposures on Great slave Lake. This is especially so where the early
Palecszoic section is thin over areas which were tepographically and possibly
structurally high during niddle Devenian depeosition, such 28 in the Nerthwest
Territories Nos. 1 and 2 wells (Cross-section A=A’y Figure Vil). In the sub-
surface of the Glacier Explorers holdings, the Presqu'ile may be present as &
dolonitized reef. It 1o expected, however, teo occur at a very shallow depth.
Douglas (1959) essigns a thickness of 0 to 130 feet to the Fresqu'ile reefl
development and tbe latter thickness might be assumed Lo occur beneath the Com-
pany Fermits.

slave leint and Horn Kiver Furmstions

The :lave ioint and lorn Kiver formatioas have lithologies which are
distinct from one another and the formaticns were pamed from widely separated
areas. More recent studies, however, especlally in the hackensie Mountsins,
have indicated that these veds may be correlatable and they are discussed herein
under the seme heading.

Heer sulphur Bay and around .lave Point oa Great “lave Lake, Camearcn
(1922) describel grey shaly limestones overlying the rresqu'ile dolomites which
be called the :'ave Feint formation, Cameron sssigned a thickness of 200 feet
to these limesto ‘s, although near “lave Point, which is spparently his type
section, less than a total of 10 fest sre exposed, wost of which is & wave-
washed rubb Cameron collected Midile vevonisn fossils from one swmall outcrop
on the hills mear Sulphur Bay which he considered to be slave Peint formatiem. |

Correlation of the :lave Foiat formation with beds in the subsurfece
to the west of the Fermits and with the Mackenzie Basin sediments is net
definite. 1n many early wells the first limestone bensath the Upper Devonian
shales hava been referred to the “lave Foint fermation, oiten without amny
conclusive evidence. On the basis of more recent informstion it now seems pro-
beble that the .lave Foint formatior is mot always & carbonate and that the top
of the Middle Uevonian need mot be rep d by al

1n the Lower Mackensie Basin the upper limits of the Middle Devonian
carbonates is rep d by the upp 1 of the Upper Asmparts
member, These limertones are overlain by black shales of the Fort Creek forwa-
tion, Where the Ramparts section is conplete this limestone overlies that part
of the Upper Rasparts member which comtains the Str:

As the 5lave Foint formation overlies the Presqu'ile dolemite, which
tains 5, burtini, the most likely correlation of the slave Point is with the
upper limestones of the Upper Ramport: subsurface control, especially in the
Norwen wells sres of the Mackensie Basin, shows that the Upper Kemparts Leber
thins and thickens radically and, further, that where the Upper Aamparts lime-
stones are thick, the overlying Llack shales of the Fort Creek formatiom are
thin, and correspondingly where the limestones are thin the black she ! are
thickest. The contact between the limestone and overlying black shales is
unconforueble near Fort Good Hope, but et other localities it appears comnforw-
ble. v<here the contact is confornable the thimning of the lisestone can be
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. fecles change to blach shale, and in the Machensie Basin the Fort
Creek shales and Upper Aemparts |imestones are considered to be probable time-
equivalents of esch other. In the Great *lave Leke ares & somewhat similer core
relation may be sade iavelving the slave Toint linsstone and the shales of the
Morn River formation.

“hittaher (1922) epplied the neme “Worn Kiver sheles” (o seversl mall
exposures on the Hora Alver upstrean from fown Labe. Agprenimatel; 60 feet of
these sheles were reported in vhich ne fossile vare found bt which ware bo-
lieved to be hiddle Devenisn on Lhe basis of on overlying lisssions which
Vhittaber mapped as Plae Point lormation. Leter wort by beugles (193%) hes
shown this lisestone to be younger them Fine Point and possibly younger Lhes
<lave Foint, [he limestons (s uadoubtiedl) thin ond probedl) represests iy o
local cccurrence in o primarily black shale section. in o meary) walii, lagerial
Triad Davidson Creed F-1, the dars drowsm to blach shales are overlain ¥y green
sheles nd no limestomes are reported. The shales owurile |iessiones which are
consldered to belong teo the Vine Petat-Fresqu’ile forwation, Frem this wore
recent informstion it eppears that Wnitteher's Born Alver femmaticn, which b
considered to be squivelent to the Combro-irdovicien red beds e fest lote
niddle or early Upper Deveaisa. (e & basis of Iithology and o tlgraphic pesi-
tion the'e shales are prebably equivalent Lo the Tort Cresh shales of Lhe Norman
vells are.. It ts further suggested that these shales mey heve Lhe same fasies
relatlonsh.py vith the waderlying °leve Foint oo ¢o the Fert Creeh and Upper
Rangarts f(ormatioms.

Cross-section A-A’ (Figure Vi) shows that 18 ihe smay Ba)y B, | wil
213 feet of slave Feint lissstons were penstrated below o sreen shale of Wpper
Devenian age. Te the west, ia the Nortiwmst Tervitovies Frovidence S, | weil,
the flave leint 1s met Fecegnisadle es o lemmation; hewsver, o srowmish blach
bituminous shale 1o present wnderlying the Vpper Pevealiss jrees sheles and ower-
lying the Niddle Devonisn |isssienss. Prem the shove, ond o8 & result of the
appareat litholegical corvelation with the Sorwmes “ells sestien, it s pregesed
thet the Nors Aiver brownish bleck bitwmisess shales are o fecies change frem
the carbonates of the lave Peint fesnetliem.

1n the subsurfece of the Camgen)y Fermits, It is empecied hat beth
blach shale and lissstone wi | be preses:. The tlave Teini |iasstens ey be
thinmer then the il3 feet found in the Deay Boy Be. 1| well, (o the besls of the
» legicsl » ton of the glaciel festures Lt 16 consldared, however,
thet the love Point, which (s present mediotel) beleow the drift ia the Fermit
area, will be comgosel sssentially of lissstonss.

Uayer Puvemises

By _Alver [etmeiien

The Moy Siver fermation |¢ aaned (rem resh enpesures sleng the iowar
poriions of the velley of Ra) Miver which (lows nevtihuerd (nte (he sonth oide of
Oreat ‘lave Labe o e towe of Ray siver. These reshs ware originally colied
the Ny Atver shales ) Cameren (1922). Thue Maj biver (ermetien oo oow appliee
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bencath the sand
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in the genersl srea of the Permits. It has been stated by Cralg and Fyles
(1960, p. 8) that the highest beaches of this sncient lake are now slightly wore
then 900 feet sbove ses lovel and about 400 fest above the prasent level of the
lehes. Indistinct beach ridges have been noted om scme of the higher hills up
Lo 800 fest above sea level by Douglas (1955, p. ©). 1t is also noted by Douglas |
that below about 800 feet it 18 difficult to differentiate drumlins from beach
ridyes without deteiled yround examination.

lea-croch moraine is & glacial feature commen to parts of the Fermit
ares, perticularly in the southwest where it is believed the shales of the Hay
siver {ormation probebly became aixed inte the glaciel tce. lce-crack moraine
1s & festure associsted vith the dis ntegretion pattera of the stagnating ice of
o continental glecter. The sccummlist { debris in the crevasses anc fractures
uring times of melting vitimately leaves the patterw of the ice-crecks in
slight reliel on the land surfece sfcer the glacier disappears.

STVCRAAL CRULOY

trueturally, the Permit bleck lies withia the Upper Hackensie Basin,
as orea which is pert of the laterior Plains., The besim is limited on the west
by the Neheani Nountiain Renge and eastwards by the Frecasbrian thield, Northe
westare end southers boundaries of the Upper Mackensie Basin are somevhat ar-
sitrarily placed in the victaity of the Fresklin Nounteins and at the southern
soundary of the Nortimst Territeries.

The sediments of the eres amer the lermits form a homoclime that dips
eenily senibwestward at about 20 te Y feet por wile, os indicated by the
stcompenying SLructure maps. Leca! veristions in the amouat and direction of
reglonal dip me) b ampected end wuld have their origin in pelectopographic re-
lief on tha ? tan [ 1 surfece ht sbout by differeatial eresion
on the | recendbrian besemant conglen, or by fonits, or o combination of both, or
) selution or hydretion of the evaperitic sequence haowm Lo wnderlie this area
ot o velativel) shallow dapih.

ot Lheast -trending feulis hove beee wapped south of the Fermits near
Lehise Lake, end Lo the Sewibesst in the Pine Polnt ares, oo the south shore of
Greet ‘leve Lebe. ‘eversl of thess, including the premisent Frovidesce favle
et the Lasbil Lake N, | diseever) well, sre showm on Figure 111, oougl
(1999), o sddition to shoving these on Lhs map, presents & discussion of
| resambeion rechs and streciure found on the east side of Great lave Leke. It
elon and (rem ous own baowledge that the following cbserva-

e are wrehes ) sortheasteriy-trending favits
het waialy limser of orvengsd o= eshelon, Hiner splays ave noted. Their
dieglosamant |+ ~wemal ond spparentil) very large in pleces. Tepographic reltel
@ te 1,006 feu. 10 reseried slomg the foult scarpe ia the Lot Arm region of

areian® AND AsecciaTES L1
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Great Slave Lake. Douglas writes that the faults form potential lines of weak-
ness on which some Falecsoic or post-Falecseic displacement mey heve taken place.
steep dips and mimer folds for example, are mepped at Fort hesolution and
Dawson Landing, in Middle Levenisn sediments.

These faults which are undoubtedly pumerous under the slacial cover
are important vecause of thetir contribution to the formation of pctential oil
traps and alsc because the relief which they caused on the sea fleors of past
periods, even ihough slight, affected the character of the overlying sediments.
Zor example, numerous core holes in the Pine Point area show that hiddle
Devonian reef Jevelopments were localized along the fault zomes.

QLL AND Ga, PO 1SILITIEY

A discussion of the oil and gas possibilities of this area can be
separated into three parts: Lhe direct or visible indications of oil and gas,
such as seeps, the potentialicies of prospective oil and gas reservoirs and
source beds as revealed by geclogical dies, and the p or of
favourable structures within, or trending toward, the area under consideration.
The following discussion sttempts to summarize our opinions, in the light of
present knowledge, sbout the oil and gas possibilities of v/ e Company's boldings
in the Caen Lake area.

(% nd s

The oil petential of the Creat ~lave Lake ares has long been recog-
nised. The presence of oil seeps around the western shores of Great Slave Lake
has boer known since the earliesc explorers visited this part of the Northwest
Territories. Many claims, for example, were staked in 1914-13 for oil and pas
tn the vicinicy of W“indy Point on the basis of the oil seeps there. These
seepa jes occur on bare outcrops of Presqu'ile dolomite which are exposed along
the shoreline near Windy Point and ‘ulphur Bay. The dolomites are porous and oil
stained; » the eoil ingly occur mainly alomg fractures and
bedding plenes in the dolomite (FPlate 3-4).

01l seepages f[rom the Presqu'ile dolomite also eccur in the vieinity
of Presqu'ile Point, which {s on the south shore of Great Slave Lake about 40
wiles east of Hay River.

The number of oil-stained sections obtained in cores of the Middie
Devonisn beds in the gemeral a around the west and southwest end of Great
ilave Lake is impressive., In many places these intervals are oil saturated,and
otl-bleeding cores have been recovered from several wells,

The core description of the Middle Devonian carbonate section in the
laperial Triad Davidson Creek well reports bleeding oil from vugs in an es-
sntially tight limestome. Uther wells which reported oil-bleeding cor from
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the Middle Devomian carbonates are “~~thwest Terricories beep Say No. 1, Briggs
Northeast Tathiinma Lake No. 2, and briggs Kabbit lLake Ne. 1 and Mo, 2. Gasw
hes been encountered in several wells and gas in large voluse has been obtatned
from Middle Devomisn rocks ir the Briggs Rabbit Lake wellu, AL kscarpment Lake
near the junction of the Yellowknife Wighway with the Mackenzie Highway, south
of Hay Aiver town, free light gravity oil was obtained from the 5lave Point
formation, but the formation lacked sutficient permesbility to wmake the well
comsercially productive.

Cold sulphur springs are of fairly common occurrence along the northe
western and southern shores of Great Slave Lake, and sre especially motable mear
‘ulphur Bay. 4n amalysis of precipitates from near one of the rings re-
ported by Cameron (1921, p. 198) indicated that abumdant sulphates and car-
bonates of calcium with appreciable amounts of magnesium sre preseat.

E ve Fo

Faults or tectomic features that could imvelve the Frecambrian rocks
and overlying sediments are known to trend toward the general area of the Fermit
block. econdary reserveirs may have been formed along these faults from fault
breccias, in addit.en to the primary prospective reserveir beds outlined below.

redimentation and slong the fault may also have in-
fluenced the seuimentary eaviromment during deposition, which could have led to
the deposition of localirzed porous detrital beds. These cculy form oil and gas
reservoirs vhere they are in association with source beds, In & similer wanner
to the faults, Frecambrian or "basemeat highs thet existed during Faleoseic
time may have played a part in the depositiom of reservoir beds. it 1ls alse
possible that erosion of these high ureas during sedimentation could have
supplied clastic sediments that laterally ilaterfinger off the structure with
source beds to form stratigrephic reserveirs flanking the Frecambrian high,

“Gran: Wash” or "Besewent” De.ritus

The evidence is fairly clear that the rocks of Frecambrisn age will
be found at relacively shallov depths in the Fermit ares. 1t is also evident
that the Precembrian surfece was one of considersble reltef prior ie deposition
of the overlying sediments. The basewent 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 possioility. All walls should be drilled below their main ob-
jectives to the Precembrian in an attewpt te determine the oil prospects im the
"basemeat” detritus.

Fits, d tion

Where the dolomites or limestones cf the Fitsgerald formation are
brecclated, or porous for other reasous, a suitsble reservoir for hydrocerbons
may be developed.
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tne Foint-Presqu'ilc Pormations

The carbonates of the Pine Point-Presqu'ile formations are dituminous
and interbedded with shaly heds. They are also locally perous ia dolomite beds
and in massive dolemite reef facies. Cil seeps and stalning from these porous
dolomites seem to be the rule rather than che exception im this area. There is
insufficlent subsurface dats currently svailable to be certain of Lhe distri-
bution of the Presqu’ile reef, but these rocks are probably present as subcrop
benesth the drift in the northesstern pert of the Company iermits. Farther
west, where they are under wore cover, reefs are less likely to bo developed
because of an overall thimming of Lower Faleemeic beds in this directiom.

It mey well be that the porous dolemite beds and reefs of the un-
divided Pine Point-Presqu‘ile are either associated vith bescaent highs due to
peleotopographic relief, or with trends of escarpments coused by laults. oueh
local structures as these may provide a lateral separation at dejth between the
surface outcrops of Presqu’ile reefs and tacse which may occur in the area of
the Fermit block. The presence of such a lateral separatiom is considered
essential to oil prospects here in the Fresqu'ile, for wichout this these beds
will probably be saturated with fresh water from their exposures at Great :lave
Lake.

slave Folmt Formation

The Slave Foinc formation is @ prospective oll reservoir in the ares
to the south of the Permits. However, present informstios imdicates that the
eroded surface of this unit will be found in the subsurface of the fermits due
wainly to pre-Quaternary erosion. There {s alse evidence to suggest that the
slave Point limestones preserved in the Permit area below this erosiomal sur-
face may be wmore argillacecus than elsewhere.

Frospective Structures

The Compony's Fermic blcck overlies part of a large, gently southwest-
dipping homocline. Faults are known te disrupt this structure in the Greet
slave Leke area. These faults are apparently of the normal type. lsilar
faults may be revesled im the Permit ares by structure tast drilling. It is
also likely that the Precambrian surface hes consideradble relief due to pra-
Paleosoic differential hering of tts rock types. This relief may
bave affected the structure of rhe overlying sediments due to compaction and
differential sedimentation of these strate over the high.

The Glacier Ixplorers Limited F. & N. G. Fermits Nes. 3002 te 3005,

inclusive, are located in the Upper Mackensie Basin, about 30 miles nertheast of |

Fort Providence, N.#.T. The Perwi:s are easily accessible at all times by
all-weather road that is an extension of the Mackeazie Highway to Yellowknife.
It should be possible to coustruct roads in the FPermits during the sunmmart ine
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but road constructioa is less costly during the winter, when ground and lshes
a8 well as the wuskeg or wersh sreas, arve frosen. Mo accessibility difficulties |
should be encountered during drilling slong the highway at emy time. \

Bedrock 1s mot exposed within the Fermits; a short distance to the
east and southeast, however, h forms ops across & derable sres,
especially along the shore of Great slave Lake. These exposures consist mainly
of Middle Davonian limestones and dolomites. Ulder Faleosolc sediments ovtcrop
sloag the shore mear Gypsum Feint, about 30 miles morthesst of the Fermit block.

The regional structursl positien oceupled by the Ferwit block is on &
large, gently southwest-dipping homocline with dips estimsted te be in the order
of 20 to 30 feet per mile. The presence of areas of high topegraphic relief om
the Precambrian ercsional surface, as well as the possibie presence of steeply
faulted sones, would, of course, locally wodify this structure.

The sbundance of oil sceps in the area adjaceat te the Fermits indi-
cates that s potentially productive area is preseat. Further suppert for this
is indicated by oil and gas shows obtained in several wells situated in this i
seneral svea. \

The total stratigraphic section near the Permits is approximstely 1.oooi

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

The principal prospective oll snd gas sones withia the Compeny Permits |
include the Presqu'ile dolamite reefs of Middle Devonian age, porous limestomes
within the Middle Deveontan Slave Foint formatiom and porous clastics, or
“detritus,” above the Irecasbrian. Uf these, the possible porous reefs under
cover in the western pact of the Fermit area anc discontinuous with the surface
outcrops would provide the main prospective sones. |

Local structures formed as the result of the reef growths, normal |
faults, snd buried aress of relief on the Frecembrisn erosional surface may be
ected to be present in the yemeral area of the lermits. The presence of the
features mey provide reversal of the resional southwest dip at deptih, which woul
serve to isolate the exposed oil-stained beds found near Great ' lave Lake from |
equivalent strata of the subsurfece in the eres morthwest of the lake. |

With regard to a continuing projres of oil snd gas explovation in the
ares, Lt is suggested that, due to the relatively small area encompassed by Che r
Fermits and {n considerstion of the facts that there is mo readily apparent
tructurel trend into the ares, that the main prospective porous somne, the |
Presqu'ile reef, is exp to be exp d h the drift in part of the
Perwits, and that good caprocks are not present ever the reef beds in the
balance of the Fermits, the Company discontinue thelr program of oil and gas
exploration on these Fermits.

1f this step is not followed, the Company should comnsider participating
with owners of the surrounding acreage in a structure Lest program. The purpose
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of this riructure test program would be te confirm and delineate structural
highs vad would give & waluable supplement te our surface geologiesl studies.

Due to the relatively tt:® stratigraphic section present and the
current high cost of seismic exple tion compared to the low cost and positive
{nformation obcained by structure tesis, there seens little reason Lo pursve
selsmic or other geophysical work im this ares at this time,

. V. Lloyd, i, Geol.

e -

J. C. “provie, F. Gecl.

1009 =« &th Avenue oVey
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.

L L

B. Northeast view of Yellowknife Highway in Permits near

Caen Lake.

Photos by G. V. Lloyd
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PLATE 2

A. Field transportation was provided by Bell Model G-I
helicopter, shown on Quaternary gravel deposit in
Permit block.

B. Glacial fluting 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




PLATE 4

A. Typical outcrop of Pine Point formation, near Great

Slave lake.

B. Outcrop of Presquile reef, near Windy Foint

Photos by G. V. Lloyd
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PLATE 5

(near hammer) in fractured Presqu'ile recf
near Windy Point.

A 0il seep
dolomite,

5. Detail of vuggy porosity on weathered surface of

Presqutile reef dolomite.

. Photos by G. V. Lloyd and N. N. Peterson
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