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INTRODUCTION

This report discusses the results of a
Fracture Analysis Survey carried out within, and
in the immediate vicinity of, Petroleum and Natural
Gas Permit No. 5068. This Permit is located in
the Northwest Territories and is held under the
Canada Oil and Gas Land Regulations and is
located between 121¢ 30' to 121° 45' longitude and
64° 10' to 64° 20' latitude. The Permit is 790
miles northwest of Edmonton and 280 miles north-

west of Yellowknife.

The Yellowknife Highway serves Fort
Providence which is 220 miles southeast of the
Permit and is the closest road to the area. Access
to the Permit itself is by helicopter or on foot during
the summer or by vehicle during the months when
the ground is frozen. However, there are no roads
in the area and considerable road construction would

be required to reach any particular area.
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The surface of the Permit is quite llat-

lying and total relie! does not exceed 100 lee!.
There is only a poorly developed drainage pattern
within this area and a few intermitient streams (low
to the north and eventually join the Johnny Hoe
River which flows through the Permit, A layer
ol very solt muskeg covers this part ol the North-
west Territories and this muskeg is so solt tha!

it is impassable 1o all but specialized vehicles,

Vegetation consists ol thick sands ol thin
evergreen trees intersperced with many small
open areas. These open areas are covered
by muskeg grass and scrub deciduous growih,
The evergreen irees show up as a medium gray
tone on the mMosaic and the open areas are a
lighter gray. A lew smail paliches ol deciduous

(rees are present,

There is no lopographic form or aerial
photo leature present which irmwrediately swgye sia

the presence of any geologic esiruchwre,
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The results of this survey are lheirated
on me Tow! Frachwre Map, ™e Mega Freachsre
Map plue the moaaic with e rechures suner -
iImposed. In addition Pere are Wwee hypothelicel
crose-sections, AN e above can e 'ound n

e folkdder a' he tack of e repare,
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The Fermita are on the Interior Plains
40 10 60 miles eas! of e Frankiin Maurntaine,
and about 100 miles wesa! of the Pre-Cambrian
Shield outcron area The Permita lie about 150
miles easl-southeas! ol the Norman Welle Oil
Field which orovides most of the neares! well
c ontrol The area covered by the above
reflerred Permila s underiain by sediments
ranging in age irom Cambrian to Tertiary,
Regional isonachs indicate about 6,000 teet of
sediments should be nresent under the northern
Permiia and about 4,500 lee! under the south-
ern Permils. Structurally , they should be
underlain by homoclinal to gently lolded beds.
rHowever, since the Northern Franklin Mountains
are the result of compressional movements, it
would seem likely that the area lying in front
ol the mouniains may have been lolded into anti-
clines of aporeciable magnitude The Pre-
Cambran may have undergone early laulting
under the Permits since laulting ol this age is

quite common in this region. The Basement
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move et al wic-ly separaled lvres "as bteen
noted " e reg on Well ( v o) easl o Te
acreage concerned s very scarce e g ova)
isopache and laces mapnes along wih oubliefed
geological reports have been yesed 10 deescr be
the stratigrap/iic seqguence which migh! e es

pecled 10 underiie ™his area

CAMBIFEIAN and/or 8, DE ™

KATHE FINE aroOur
The Katherine OGroun which represents
the earlies! Paleonsoic sediments in e rey un,

is mamed Irom a seclion esposed in e Lnoer

Carcajou River area which lies about 130 mieas

L L R e e




mmar W P e e e ey Fom v W

Sagmamd o+ agiate o S el e e e e W ’

e T L R Pop atmwa ~Hulh e

L wie B g B8 et Sa g ems el

P MBS s RSB S S s s el e el
iR R e N e e Tog W rsima a8 geier
@ty wimie Byl g Sl R e S e ¥ ow
e W e aihgs e @ se @l @0 Be e W

© Sn S - e Bl GRS Bah e Sad e wikiie s
L I e T
Wi e S Bar e e es T e
(30 gt B0 b SEBE s S REE Sy e M
Latma v Pua cemglies s e N RS L e
Sl e e - @ e e -

o rob) CMNp B9 b B e REed s Sl e b T
B Stule Bl P aed SmdlBe et e Hetere
DR B e S g e @ vl

S oMy e atetd v Bia g S o e ve

B/ e . O A LA - bt bttt R
M@ 4 o Hg Tes Ca SRR 2L = R R
@ e AN © “e AR TR “ PRI T TR AR

Lol 2 R Sitite bt WD 14g BrerS P ) * W e

S T san

A A




o a8 snowledge of present FPre-Cambrian

e hore as well as ite topographical espression,
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of a 130 foot thick chocolate brown shale while
the top is placed above 50 feet of evenly bedded
limestone with shale partings The lithology

is made up of interbedded limestones, sand-
stones, reddish coloured gypsum, black,
petroliferous shales, red and green shales as
well as choclate coloured shales. The Imperial
River section which was mapped by L.audon lies
30 miles to the northwest of the type section
The section, which is 1,839 feet thick with

the base not exposed, consists of alternating
sandstones, limestones, gypsum and vari-
coloured shales. The lower part consists

of sandstones with minor shale interbeds which
appear to be a shallow water deposit since
they are ripple marked and cross-bedded. The
section becomes increasingly shaly upwards.
The gyosum content is also greater near the
top. A 146 foot thick bed of black to dark
grey, laminated, algal limestone is located near
the top of the section Calcareous algae up

to three feet in diameter are present. At
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Norman Wells the Macdougal Group conaine |

a bed ol salt 2,000 leet thick which is corre-

lated with the Saline River Formation This
salt section 1s believed 10 be presen! 10 the
north, west and south ol Norman Wells for

the (ollowing reasons:

| The Western margin ol the
Saline River salt is known in the
Norman Wells area and a postu-
lated extension S this 'rnargin can
be made to the north, wes! and

south of Norman Wells

2 The overlying Ronning
carbonates are brecciated at ex-
posures In the northern Richardson
Mountains west of Inuvik, suggest-

ing salt solution collapse

K] The type section at Saline

River which lies 100 miles south of
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e Permiis under discussion,
conwmine salt as evidenced by

e presence ol salt springs

L) Aeromagnetic coverage
norn ol Inuvik has disclosed
rwo leatures which bear a
marned similarity 10 known salt

gomes in he Arctlic Islands

s The gypsum in three
dapiric structures which intrude
Crewmceous beds on the eas!
margin ol the Richardson
Mountaine west! ol Inuvik contains
evidence of early Paleozoic

o °v'\

Birce e Baline River sall is evidently
as wite soread it should be present under this

area with the castern edge lying some unknown

Gamrce 10 the eaes! The solution of thia salt




creates the possibility of salt structures in the
overlying carbonate banks similar to those found
to be productive in southeast Saskatchewan and
at Rainbow Lake in northwestern Alberta. The
algal laminate at Imperial River indicates some
organic activity in the Macdougal seas and this
coupled with underlying salt features, could give
rise to hydrocarbon bearing reservoirs within
this sequence. The petroliferous shales within
the Macdougal should be adequate source
material. The Macdougal has been reached by
very few of the wells drilled in this region and
no where has it been fully penetrated. Imperial
Vermilion Ridge No. |, drilled 3,177 feet of
Macdougal beds without reaching the underlying
Katherine Group. To date no reservoirs have
been tested in the wells which have drilled to

the Macdougal .

RAYALTA PETROLEUMS Liw




“g.IlllI-lm-—v.--m--

ORDOVICIAN-SILURIAN

RONNING FORMATION

Rocks of Ordovician Age have nol, as i
noted by various authors, been delinilely identi-
fied in this region; however, it seems !0 be
generally accepted tha! they are oresent in the
Norman Wells region The contact with the
underlying Macdougal is unconlormable Sweick
mapped i,500 feet of shales and argiliies at
outcrops in the Upper Peel River area, which
lies some 300 miles 10 the west of theese Permits
About 150 miles west of the Permiis, a! e
Keele and Twitya River conlluence, the
Ordovician section was mapped by Weele as
4,000 leet of alternating beds of argillie dole
mite and limestone with |, 300 tee! of sandeione
overlying and separated from e by a 100
foot thick diabase saill e mapped Wia esare
sandsione 35 miles 10 the ecas! as being 4 300
feet thick with only occasiornal shale partings

The secltions described in oulcrop by Weele
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quite variable degrees ol porosity

A1 he neares! oulcrop section ol the
Ronning, which is lound aboult 350 miles wes!
ol the Permits at Mt Si Charles on Great
Pear River ., the Franklin Mountain F ormation
is about 869 lee! in thickness The section
consists ol limestones with the basal 200 leet
described as cavernous; aboul midway in the
section is 75 leet ol cherty limestone. The upper
470 lee! is a grey, dolomitic limestone The
base o! the Franklin Formation here is not
exactly clear as various workers have included
beds beneath those described in the Ronning
Group as well They consist ol gypsum,
conglomeratic limestone with black, bituminous
pebbles and highly bituminous limestones, which
seems more like Macdougal to the writer The
Mount Kindle consists ol 480 leet of carbon-
ates, the basal 210 leet is u dolomitic lime-
stone conlaining corals while overlying it are

90 leet of limestone and chert beds The upper
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I80 feet is a hard, grey dolomite that is cherty

in the lower part. The section is overlain by
the Bear Rcck brecciated dolomites The
section at Bear Rock near Fort Norman, which
is 30 miles west of Mt St Charles, consists

of 600 feet of limestone, dolomites and shales
with the brecciated sediments of the Bear Rock
overlying them and the Macdougal red and green,
gypsiferous shales underlying them. The

Mount Kindle is apparently not present here

Imperial Loon Creek No 2, in 65° 07' 20" N.,
and 126° 12' 51" W., which is about 75 miles
west of the Permits, penetrated 1,270 feet of
Ronning which is close to the same thickness
as mapped at Mt. St. Charles The Loon
Creek well found the Ronning to consist mainly
of white to grey, micro-crystalline to granular
dolomites with some evaporitic plugging.
Scattered poor porosity was present throughout;
however, no tests were run. Outcrops of

the Ronning are found about 200 miles to the

northwest of the Permits along the Hare Indian
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River The section consists ol 750 feet of Iime-

stones, overlain by the Bear Rock with the base

not exposed. T4ve section is not identified as
Mount Kindle but regionally it should be present

at this location.

Stelck mapped 100 feet of massive,
crystalline, porous limestones containing some
coralline fauna at Scho>ner Creek, which is
four miles north of Norman Wells. He corre-
lated them with the lower portion of the Mount
Kindle Formation This section can be inter-
preted as a porous, carbonate bank deposit
The Mount Kindle is likely to have a number
of these carbonate banks or low transgressive
reef fronts in this area, since, as can be seen
from the various sections described above, it
undergoes both facies changes and thickness
changes in this region. Since the Mount
Kindle is present on Mt St Charles to the
east of the Permits, as well as to the north

of them it will doubtlessly be present under
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would provide the loci for reef

and/or carbonate banks to grow
on. Traps of the Hummingbird
type would involve early local
solution of the salt. This may
have occurred in late Cambrian
or early Ronning time. The
depressions created would receive
an extra fill of sediments over
that being deposited where the
salt was not removed. Once
sedimentation within the sink
caught up, subsequent sediments
woul!d be deposited on a normal
sea floor The second stage in
the formation of the Hummingbird
type trap would involve the re-

| moval of the salt surrounding the

original sink at some time subse-

[ quent to Mount Kindle deposition.

This would leave the Mount Kindle

reservoirs overlying the site of the
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original salt solution structurally
high. The Bear Rock evaporites
should provide an effective reser-
voir seal. Evidence to support
one or two stage salt removal

in this region is present in the
brecciated nature of the sediments
composing the Lower Ronningand
Bear Rock sediments in known

sections.

(d) Gentle to tight anticlinal

folds may have been formed by
some of the numerous periods
of structural activity which have

occurred in this region.

MIDDLE DEVONIAN

BEEAR ROCK FORMATION

The Bear Rock Formation overlies the

Ronning Group and is separated from it by a
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marned discondormity. The contact with the
overlying Hume (Ramparis) may also be dis-
c ondormable . The type section is localed
about 100 miles west ol this Permil area al
rear Fock, near Fort Norman. The type
section s mapped as two distinct lacies, a
vasal 40 leet 1o 60 lee! of white, gypsilerous,
raseive lenaing dolomile or limestone and an
woner 7% lee! ol breccla composed ol brown,
dolarmitic limestone boulders se! in a matrix ol
dolornitic lirmeatone Separaling the two lacies
e & 30 oo section of poorly bedded, dark
grey lmesione and dolomile. The contac!
i e overlying Fume (Ramparis) is
gradal sral and coneists of a 10 1201 intervai

of bedded lveatone and dolomite breccia .

Tre flear Mock ia a very widearread
Tar @l an which ynde:r goes a number ol laceis
cPrmrgme v ore Gpen arine vasinal shale lacies
" 8% evandr itic eeguence The basina shale

Meima which e presesnt A e Michardson




Mountains continues southeast along the west-
ern side of the MacKenzie Mountains. The
basinal shales are flanked by a belt of shelf-
edge limestones and dolomites along their
eastern side. Porosity is developed within
these carbonates. Adjacent to the shelf-edge
carbonates and covering much of ihe Interior
Plains and Peel Plateau area are the shelf
limestor.e and dolomite facies. In the Peel
Plateau they attain a thickress of some 2,000
feet and consist of micritic, pellet and micitic
skeletal limestone with intervals of finely
crystalline, porous dolomite in the lower part.
The shelf carbonates are in turn replaced by
a relatively narrow belt of shelf dolomites.
This takes place in the MacKenzie Mountains
and extends in a line north through the Fort
Good Hope region and south into the Camsell
and Nahanni Ranges. The shelf dolomites in
turn are r;placed by an evaporite facies along
their entire length. This facies change begins

to the west of Norman Wells. In the Norman




Wells area and also in the area of the Permits
under discussion the basal portion of the Bear
Rock is commonly evuporitic while ‘he upper
portion consists of carhbonate breccias. The
evaporite facies extends southward into northern
Alberta where it is known as the Chinchaga
Formation. South of Norman Wells a strong
depositional feature called the Camsell Basin
occurs Thickening from 2,000 feet to more
than 5,000 feet, accompanied by facies changes
from evaporites through shelf carbonates tn
basinal sediments takes place into this basin.
The shelf carbonates are cryptocrystalline

to microcrystalline dolomites while the shelf-
edge facies is reefal wi‘h some of it at ieast

being porous.

The Elear Rock carborates in the
Norman Wells area have been found to be very
porous in some wells while in cthers the
porosity has been plugged by anhydrite and

gypsum Considerable bituinin has been en-
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Formation. The section exposed on Mt,
St. Charles which is about 50 miles west of
the subject Permils, may be considered as
supporting evidence for the theory that the
brecciation of the Bear Rock was caused by
the solution ol Saline River salt during Bear
Rock deposition The section is described
by Williams, as,' 340 feet of saccharoidal,
coarse grained, brown dolomites. . .overlain
by 1,000 feet of thin bedded, brown dolo-
mites, in part brecciated" The top of the
Bear Rock was not seen. In addition to

the brecciation well up into the Bear Rock
section, the great thickness of sediments
mapped as Bear Rock could be considered
suggestive ol greater subsidence during de-
position here than was occurring in adjacent
areas. The thickness at Bear Rock, which
is the type section, is about 265 leet. The
anomalous thickness could also be due to
erosional reliel, or thrust faulls repeating

the section and not being recognisable; how-
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ever, this does not seem very plausible. The
rapid facies changes which may be espected
within the Bear Rock is evident when the Mt.
St. Charles section is compared to an exposure
three miles further north. Here the chert
beds of the underlying Mount Kindle Formation
are overlain by 500 feet of grey gypsum beds
that are in turn overlain by limestone beds
that are mapped as part of the overlying Hume
(Ramparts) Formation. The Mt. St. Charles
section has no evaporites. The thickness
variation between these two sections is worthy

of comparison also.

HUME FORMATION

Considerable confusion has existed in

the literature concerning the r elationship of the
Ramparts or Hume, Hare Indian and Kee
Scarp Reef. A paper by HG. Basset in
the Geology of the Arctic Symposium is pro-
bably the most important to an understanding

of the Middle Devonian geology of this area.
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Hume delined the Ramoa "te Formation
as containing all delinile Middle Devonian vede
in the Norman Wells area as well as in "e
surrounding area The base would be placed
at the 10p ol the underlying Pear Moack and e
10p al the contac! with the owerlying L
Creek Shales. e dvided we famgnr e
into three members, a lower [imeslare - e he
a middle shale mermber and an whaes e
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Peace River Arch. This marginal shoal is
very pprous, granular, reefy dolomite which
yields large quantities ot water when drill stem
tested. The marginal shoal is in turn re-
placed by back shoal mud flats, which are the
lateral equivalent to shoreline sands. The
sands have been found productive of oil in
some locales. The facies pattern developed
along the north flank of the Peace River Arch
should have been repeated in this area long
the margins of the Pre-Cambrian Shield. The
marginal shoal and the shoreline sands may
have been removed by one of the many periods
of deep erosion that have occurred in this
region; howeaver, the acreage covered by
these Permits must be considered as very

well placed to evaluate these possibilities.

The Hume has been described at various
localities as being very petroliferous in part.
This situation is also duplicated in the Keg

River platiorm where it is overlain by the




productive KKeg River pinnacle reefs in nath-

western Alberta. The Keg River platform is
almost certainly the source of the oil in these
prolific reefs, and because of the similarities
outlined above any reservoirs developed in the

Hume must be considered as prospective.

HARE INDIAN

The contact of the Hare Indian with the
underlying Hume is generally sharp and pro-
bably represents a sudden intlux of mud into
a clean well aerated sea It appears to re-
present a mud bank deposit with the source
area lying to the northeast, partially filling a
large basin. The contact of the Hare Indian
with the overlying Kee Scarp is somewhat
diachronous, since it is generally placed at
the point the section changes from predomin-
ant shale to predominant limestone. FFacies
changes thus account for the diachronous
nature of the contact as well as having been

the cause of some of the confusion which has
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and is usually about 100 feet thick at Norman
Wells. South of Norman Wells it is again re-
presented by about 500 feet of shale around the
contluence of the MacKenzie and Redstone Rivers.
Worthy ol note is the similarity between the
Carcajou River section and the relationship
between the Klua Shale and the adjacent reels

in the Clarke Lake area of northeastern British

Columbia. Here the Klus Shale which is

Middle Devonian, overlies the Keg River
Formation in some areas while in others contin-
uous ree! growth irom Keg River time through

Slave Point has allowed no shale deposition

KEE SCARP

The Kee Scarp as redelined by Bassel
is & widely distributed lormation. Ostracods
have been used 10 establish the Kee Scarp as
equivaleri: 10 the combined Sulphur Point-Slave
Point carbonates ol northern Alberta. The
comact with the underlying Hare Indian shale,

as previously noted, is diachronous. The Kee
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Scarp in the Norman Wells area consists of a
lower platform unit which is about 75 feet to
165 feet thick and lithologically is a bedded lime-
stone with abundant fossils. The platform unit
is usually devoid of hydrocarbons. Overlying
the foundation unit is a biohernal reeft which
constitutes the reservoir for the Norman Wells
Oil Field. The reef is composed of materials
such as corallites, bryozoans and stromato-
poroids set in a coral sand matrix. The
facies varies widely between wells as would be
expected in a true reef. The thickness of

the Kee Scarp reef above the platform unit
varies from zero (0) feet to 350 feet in the
Norman Wells area. The greatest overall
measured thickness of Kee Scarp in the area
is 495 teet. The Kee Scarp is overlain by
the Canol Formation, or, in its absence, the
Fort Creek shales which Passet redefined as

part of the Imoerial Formation.

RAYALTA PETROLEUMS LTD




The oil in the Norman Wells Field is
trapoed in the updio end ol a discrete Kee
Scaro reel. The thickness ol the reel ranges
up to a total ol 495 leet. Reserves in the ree!
have been estimated as high as 60,000,000
barrels while the productive area ol the lield

is nlaced at 2,600 acres.

The olatform unit of the Kee Scarp is
undoubtedly the correlative ol the Upper
Famoa ts limestone unit mapped by Hume.
This fact, as mentioned above, means the Kee
Scarp is a widespread unit. Since the Kee
Scarp reefl grows upwards {rom the platform
unit any well drilled in this area and any
acreage held, must be considered as possibly
containing discrete Kee Scaro reets. Maximum
reef growth, regionclly, has generally been
found on the margins of Hare Indian thicks,
however, the presence of them does notensure
Kee Scarp reefs. The margins ol the two

Hare Indian thicks, which were described

RAYALTA PETROLEUMS LTD
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Tre Carnat ¥ agrraion was defired by
Passe! 10 ncl e e biack o very dars brown,
NOR - CAMBre s, Litsminous shalee which overlie
e Wee WScarp, or,  in e abesence, K We rhare
Indan ¥ ormation Tre Canol ia overlain by
e Imperial M ormation Tre Canol may be
e eqguivalent ol e lower par! of e Dear
Miver shale of northeastern Britien Columbia .
Trhe Canol Micknese ranges irom sero (0)
tee! in the Norman Wells area The Mickrness
varies in relation 10 e underiying Kee Scaro
ree!l much in the same manner hal the |reton
Mickness s related 1o Leduc reels within the
Province of Albera, | e. the Canol thine over

the reels 1o nil in places and thickens in the

oll-reel direction., The Canol Formation should
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be present under the Permits in question.

IMPERIAL FORMATION

The Imperial Formation was redefined by

Basset! to include all beds of Devonian Age

! overlying the Canol Formaticn and which are
unconlormably overlain by Cretaceous strata.
e recommended that the term Fort Creek

F ormation be discontinued as the above definition
ol the Imperial includes the Fort Creek shales
within it. The Imperial consists of a sequence
ol greenish-grey shales overlain by a series

ol line sandstones, siltstones and thin limestone
beds. The Imperial is capped at many places
by a gre) shale sequence. The Imperial is
extremely variable in lithologies which makes
correlations within it very difficult. The Imperial
; may reach a thickness of more than 3,000 feet
where the processes of erosion have not cut

very deeply

RAYALTA PETROLE!/MS LTD
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CRETACEOUS

SANS SAULT GROUP

The Sans Sault Group is the basal grouo
of Cretaceous sediments which lie directly above
the disconformity separating Cretaceous and
Devonian sediments. The top ol the Group is
usually placed at the base ol the first bentonite
bed in the overlying thick shale sequence. The
sequence consists of shales and sandstones ol
marine origin. The thickness is about |,41l

feet at the Sans Sault section,

SLATER RIVER FORMATION

The Slater River which overlies the
Sans Sault Group, consists ol thin bedded,
black, friable shales with abundant ironatone
concretions. There are also some bLeds of
white and yellow alum and sulphur . Rand
stone is only occasionally present, Trere

are many beds ol bentonite, which »n ot

crop are /8" to I'" thick The Siater Miver
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TERTIARY

Yre Tervary sediments in the Norman
Wehe aee are ol subdivided. They consist
o congrwverame, gravels, shales, lignies,
eslhh. comree, carboracecus sands and solt
cmye The Tertary is esposed south of the
Pregrmite wnder review In the Mi, Si. Charles
area long e COreat Pear River., Plants
colecied Irom e exposures along the Great
Mear Miver indicale an Eocene Age. The
Micmress s aporoximately 600 leet! atl these
ennosures. Al exposures on the Little Bear
Miver, 1,600 leet ol Tertiary sediments
rave been mapped. Near the headwaters

ot e East Fork River beds up to 1,200 feet
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have been mapped with coal seams eight feet
to ten feet thick. The sections mentioned
form part of a basin which dips to the south-

west in this area.

It is recommended that further evaluation
of the Permits under review consist of gravity
meter and/or airborne magnetometer surveys.
They should be of great assistance in outlining
the distribution of the Saline River salt and
any salt structures associated with it. The
present structure of the Pre-Cambrian Base-
ment could probably be mapped by this method,
also, as well as providing a better idea of the

drilling depth to it.
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FRACTURE ANALYSIS

This section of the report discusses the

results of a Detailed Fracture Analysis Survey

carried out on the area under discussion An

aerial mosaic (scale |.5 inches equals approx-
imately | mile) made from Dominion Government
aerial photographs accompanies this report These
same photographs were examined slereoscopically
and the fractures plotited on the individual pholo-
graphs, then transferred to the mosaic for

analysis,

The theory that the earth's crust is
abundantly and methodically lraciured is the baasic
premise on which is built the exploration lechnigue
known as Fracture Analysis A Fraciure s
delined as ''.. generally abundant, ratural linealion

discernible on aerial photographs’
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ENERAL STATEMENT

Fracturing is largely caused by external
siresses On the earth, although inernal siresses
may nlay esome minor roll The moet imporiant
of Pese esterral lorces are the diurnal earth
idme dus 0 Te gravieiloral eflects o e an and
maan e changs in radial acceleration of e sarh
atang e radiue veclr and e greadual decreass
w e sare caw o et ban Tre erulieass
s Bugihmonia Sen s of Peee sar® Nama ‘e g obably
e o i) e@see o e apemmie e e
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In general the initiating forces which
generate fractures must have continued for a very
long time and the process involved are continuous
and are probably active atl the present time. Further-
more, Mollard (1957) siates, "The mechanism
required to reflect lineaments 1o ground surface
must be reasonably simple, lor simple Iractures
are produced on diverse topography and in diverse
types and depths ol surlicial deposits that overlie
difterent kinds ol relatively flat-lying sedimentary
rocke of vary'ng Mhickneass The mechaniem pro-
ducing e lineament patern Mys! pereisl over es-
wrneive and ~deepread belts of e earihe ouler
el @l e today . Pe ergendering mechani e
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taking place and this will lurther accentuate

iractures present belore glaciation

in general il can be said tha! lracture
patterns are caused by either intermal lorces
or exterral lorces I the torces are intlernal
e resull would be different orienatl.on of the
iraciure systems in areas of similar eclonic
nistory but different position I e forces arv
exterral the orientation of e (rachsre arrangs -

ment should have worid wide eimilarity [T

ever aslmble areas such as e rasses of Te
c ontinerta ey develop rachure panerng due O '
eserral lorcee and s raniemily achive arfeas ey

dovetop WTeir wen plie s e ' ~woval farces
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caused by the fatigue caused by siress, which

in turn is caused by diurnal earth lides

EXPRESSION OF FRACTURE

Fraciures have been observed in aerial
photographs Irom every climale and on every
continent in the world They are espressed as
topographic relie!  vegemwtion diflerences and a0l

toral diflerences

TOPQORAP-IC RELIE” LINEAMENT S
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Because of cerwain inherent limiting
lactors, Siructure Incidence Surveys huve a
lower order ol reliability an Detailed Fracture
Aralysis Surveys To some extent al least,
esuriace conditions allect the Iracture count. In
areas (overed Ly lakes, siouphs and rivers, the
rachre cou (s zero Cultivaed arsas generally
yoit a lower cout an adiscent virgin lerritory
Corneguentty  a diflerence or contrast in rachse
cowt (F 1) permeen o ponie may e in part
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structure . This is 1n contrast with a low or
normal incidence over the crestal area, and

also to a normal incidence ol stiructure
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There are $wee aress on the messic where
e Fectures are less inense than he surreunding
eres. Seme irechres are aays present within
hese areas bt hey avays have s lower incidence
han he surreunding area . These low inensity
“.mwwnlomlﬂnw.-l“y
ere due 1o some subsuriace feature. The type

ol feature will be discussed In the next section of

this report,




Petroleum and Natural Gas Permit No.5060
is located on the interior plain of the Northwest

Territories about 65 miles from the west to the

edge of the Pre-Cambrian Shield. The strike ol
the sedimentary rocks is about north 30 degrees
west and the units dip to the southwest at a few

tens of leet per mile.

Structural features which could be present
and which could cause the low Incidence anomalies

mentioned in this report are discussed In order of

probabllity .

(1) PRE-CAMBRIAN TOPOGRAPHY ’,

EBasement topography under FPermit No,
5068 Iis thought to be much the same as
it s today along the southwest edge of
the Shield. L ow rounded hills separated

by gentle to abrupt valleys are seen

on the Shield and these .....

?%000000000000000000
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features are undoubledly present
under the subject Permit. The
effect of this Basement relief on the
overlying sedimentary rocks is often
great. The Granite Wash sand Is
usually present in the topographic
"lows" on the Basement but absent
on the'highs". The Granite Wash

is an excellent potential reservoir.

Further effects ol Basement topo-
graphy on beds higher than the
Granite Wash is gentle folding present
over Basement hills. These folds are
anticlines in every sence and could

form traps for oil or gas.

Many small faults have been reporwed
by A.W. Norris (1965) in the Basement
and immediately overlying rocks and
these features could cause closure

within the sedimentary units.




TR T YU T T SR e S

3. REONVIAN RERFS
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3. TECTONIC FOLOIND &
LALTING
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4. TOPOORAPHY RELIE" ON
AN INTRA-SEDIMENT ARY
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FROBABLE BASEMENT STRUC TURE
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FRACTURE INTENSITY CROSS SECTION
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