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INTRODUCTION

This report discusses the results of a General
Geology and Fracture Analysis Survey carried out
within, and in the immediate vicinity of, Petroleum
and Natural Gas Permit No. 5066. This Permit is
located in the Northwest Territories and is held
under the Canada Oil and Gas Land Regulations
and is located between (21° 00' to 121° 15! longitude
and 64° 10' to 64° 20' latitude. The Permit is
790 miles northwest of Edmonton and 275 miles
northwest of Yellowknife. There are no roads

near the Permit,

The Yellowknife Highway serves Fort
Providence which is 230 miles southeast of the
Permit and is the closest road to the area. Access
tc 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 consicerable road construction would

be required to reach any particular area.
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The surface of the Permit slopes gently

towards the southwest and total reliel does not
exceed 150 feet. Great Pear Lake lies 95 miles
north of the north boundary of this Permit, The
drainage flons to the west towards the Johnny Hoe
River which is 12 miles west of the Permit. A
layer of very soft muskeg covers this part of the

| Northwest Territories, and this muskeg is so soft

that it is impassable to all but specialized vehicles.

\Vegetation consists ol thick stands of thin

evergreen irees intersperced with many open areas,

These open areas are covered by muskeg grass

and scrub deciduous growth, The evergreen Irees

[ show up as a medium gray tone on the mosaic and
|
l the open areas are a lighter gray . A lew small

‘ patches ol deciduous (rees are present,

|
I There is no topograohic lorm or aerial photo
|

leature present which immediately suggests the

presence ol any geologic structure,




The results ol this survey are illustrated on
the Total Fracture Map, the Mega Fracture Map
plus the mosaic with the fractures superimposed,
In addition there are three hypothetical cross-
seclions. A!'l the above can be found in the folder

at the back of thi- report,
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GENERAL STATEMENT

The stratigraphic discussion presented
herewith is based on a study ol the area
covered by Petroleum and Natural Gas Permit
5059 and Permits 5062 to 508! inclusive The
north limit ol this area is located along the south
shore ol the Keith Arm of Great Bear Lake
and it trends southeast (o aboul 64° 00' -

121 00'. No wells have been drilled in this
area and surlace oulcrops are rare and widely
scattered. Therefore, it has been necessary
to study the regional geology ol the whole
Northwest Territories and make many pro-
jections ol data and, admittedly, some ol these
projections are rather long-ranged However
when combined with such subsurface information
as is available an accurate picture ol the

sedimentary siratigraphy can te presented
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wes! o the acreage under study The section
eandaed « ONesls M e rbedded Quartzites and
plack, platy shales fTre shales whch are

bach, platy, ituminous a8 well as green and
cnoc date (oloured, are ( iy ned 0 inlerbeds

cuartz ws Ihe quartlziles are gener -

Lull, Tusly and white in OulCcroo The

130 of e Mamer ne & olaced al the base Ol
a chockate (oloured shale suCCceSsIion while the
pase was No! seer N OUlCroD leaving the total
e RNe8e UNRNAOWN 10r this area The Katherine
Craoun Pas not been peneirated by any drill
rokes i his region 1o dale, which means the
aubaur lace seclion 's W N O N While reser -
r bede are NO! dwecriLed in 0uUlC rop It Mmust
e cepmcwd Pa! sand bodies such as ollshore
e beah sands and long ahore bars will
e entumily Le lound -~ Mis Qr ouD M sediments
@ ik amreta are ownd 10 e orolitic pro
prwora n e lled Earm Croew area ol north-
ern Ao W fre «olreation ol prosceclive

sreomna lav e e Ty BN " sands s dependiynt
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on a knowledge Ol present Fre -Canmbrian
siructure as well as Is 1ODOYr aphical expression,
when the sands were being deposited )
gravity meter and arborne magnetomeler
survey could be used 0 good advanitage in
locating areas for more detailed exploration
Source rocks for hydrocarbons should be no
problem since the oulcrop section nreviously
described would appear to contain an adequate
source within its bituminous shales. This
section should be cons dered in any exploratory

plans for this area

CAMBRIAN

MACDOUGAL GROUP

The type section of the Macdougal Group
s located about 130 miles west ol this area in
the Dodo Canyon ol the Macdougal River. At
the type section the Macdougal is divisible into
a number of formations which total 997 feetin

thickness . The base is placed at the bottom

1
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M oa 110 100t Mk « hod shate v oan shale w e

e 100 e oMced above %0 lee! of evenly e e o)

lirmesione w:''m afale w7 ' Nya T rne Lmology
e made up M Nerbedded himesionea, aand
stones, reddian (oloured gyonswT, (LT

petroliler ous shales, red and green ahales as
well as choclate coloured shales. The Inperial
Fiver sectlion which was mapped by Laudon lies
30 miles to the northwest ol the lyne seclion
The section, which is 1,839 lee! thick with

the base not exposed, consists ol alternating
sandsiones, limestones, gyosum and vari-
coloured shales. The lower part consists

ol sandstones with minor shale interbeds which
appear to be a shallow water deposil since
they are ripple marked and cross-bedded. The
section becomes increasingly shaly upwards
The gyosum content is also greate:r” 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. Al
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the Permits under discussion,

contains salt as evidenced by

the presence of salt springs.

4, Aeromagnetic coverage
north of Inuvik has disclosed
two features which bear a
marked simidarity to known salt

domes in the Arctic Islands.

5. The gypsum in three
diapiric structures which intrude
Cretaceous beds on the east
margin of the Richardson
Mountains west of Inuvik contains
evidence of early Paleozoic

origin.

Since the Saline River salt is evidently
so wide spread it should be present under this
area with the eastern edge lying some unknown

distance to the east. The solution of this 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.
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ORDOVICIAN-SILURIAN

RONNING FORMATION

Rocks of Ordovician Age have not, as
noted by various authors, been delinitely identi-
lied in this region, however,K | seems !0 be
generally accepted that they are present in the
Norman Wells rugon, Tne contact witm he
underlying Macdougal s unc onlormable., Silelick
mapped |, 500 leet! ol shales and argiliites al
outcrops in the Upper Peel River area,6 which
lies some 300 miles 10 the west of hese Fermits
About 150 miles west ol the Permita, a! "e
Keele and T witya River conlhence, ™e
Ordovician section was mapped by Heele as
4,000 teet of alterrating beds of argilie dole
mile and limestone with | 300 lee! of sandelone
overlying and sepgarated lrom Herm by a 100
foot thick diabaese all, ree mraoped e aave
sandsione 1% miles 10 e eas’ as heing 4 _ %00
lee!l thick with only occasiornal shale o tings

The secliona deecr ibed in asutcron by Hesle
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Ordovician beds and for this reason as well as

ease ol working with them, they have been
grouped together as the Ronning Group The
sedimentary pattern ftor the Silurian is very
similar to that established in the underlying
Ordovician In the Norman Wells area the
Ronning Group can be divided into two form-
ations, a lower unit named the F ranklin
Mountain and an upper unit named the Mount
Kindle The Franklin Mountain Formation is
generally composed ol limestones and dolomites
with abundant irregular shaped chert nodules.
The Mount Kindle is usually found to consist
ol a sequence ol chert poor limestones and
dolomites which tend to thin in a southerly

and easterly direction,

The Franklin Mountain Formation
should be approximately 800 feet thick in the
area covered by these Permits. | should
consist ol clean, linely crystalline shell car-

bonates with abundant chert inclusions and
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quite variable degrees of porosity

At the nearest outcrop section of the
Ronning, which is found about 50 miles west
of the Permits at Mt St. Charles on Great
Bear River, the Franklin Mountain Formation
is about 865 feet in thickness The section
consists of limestones with the basal 200 feet
described as cavernous; about midway in the
section is 75 teet of cherty limestone. The upper
470 feet is a grey, dolomitic limestone The
base of 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 of gypsum,
conglomeratic limestone with black, bituminous
pebbles and highly bituminous limestones, which
seems more like Macdougal to the writer The
Mount Kindle consists of 480 feet of carbon-

ates, the basal 210 feet is a dolomitic lime -

stone containing corals while overlying it are

90 feet of limestone and chert beds The upper

00 000000000 O0OOOOGOOOO®ODIOS
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(b) As outlined previously, low
reef fronts or carbonate banks may
be present and coupled with a seal
provided by overlying Bear Rock
evaporites could present an extensive
trap Lateral facies changes from
porous to semi-evaporitic carbonates
also provide a potential trap of

considerable areal extent.

(c) Selective solution of the under-
lying Cambrian Saline River salt
may give rise to one or two stage
salt solution structures such as

are found to be productive of oil

in the Hummingbird area of south-
east Saskatchewan. Partial solution
of the salt prior to or during Mount
Kindle deposition would have served
to provide local elevations on the
sea bottom where the salt was not

removed. These local elevations
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would provide the loci tor 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
would be deposited on a normal
sea floor. The second stage in
the formation of the Hummingbird
type trap would invoive 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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marked disconformity. The contact with the
overlying Hume (Ramparts) may also be dis-
conformable. The type section is located
about 100 miles west of this Permit area at
BPear Rock, near Fort Norman. The type
section is mapped as two distinct facies, a
basal 40 feet to 60 teet of white, gypsiterous,
massive lensing dolomite or limestone and an
upper 175 feet of breccia composed of brown,
dolomitic limestone boulders set in a matrix of
dolomitic limestone. Separating the two facies
is a 30 foot section of poorly bedded, dark
grey limestone and dolomite. The contact
with the owverlying Hume (Ramparts) is
gradational and consists of a 10 foot interval

of bedded limestone and dolomite breccia.

The Bear Rock is a very widespread
formation which undergoes a number of faceis
changes from open marine basinal shale facies
to an evaporitic sequence. The basinal shale

tacies which is present in the Richardson

PET VoY T




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 the Interior
Plains and Peel Plateau area are the shell
limestone and dolomite facies. In the Peel

Plateau they attain & thickness of some 2,000

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 replaced by an evaporite facies along
their entire length. This facies change begins

to the west of Norman Wells, In the Norman

|
. feet and consist of micritic, pellet and micitic
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Wells area and also in the area ol e FPermile

under discussion the basal portion of e hear

Rock is commonly evaporitic while We wooer’
portion consists ol carbonate bLreccas Tre
evaporite lacies extends southward inta NosPern
Alberta wnere it is known as e Crnordhags

F ormation South ol Norman Wella a sirong
depositional leature called the Camee!l Pasin

l occurs, Thickening trom 3 000 tee! 10 more
than 5,000 tee!, accompanied by lacies changes
from evaporites through shell carborales ‘o

basinal sediments takes nlace Into s baein

The sheli carborates are cryplocrysiali.ne
to microcrystalline dolomites while Me are i

edge lacies is reelal with some ol il alleas!

being porous.

; The Bear Rock carbonates in the
Norman Wells area have hHheen lound 10 be very
porous in some wells while in other e e
porosity has been plugged by anhydrite and

Qypsum Considerable bitumin has been en
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—

(e red » phaces e s wat reeults
vary v o el red verees 10 waler fiowing

e aw face Whie Pe we'le dvilled Ly Weslern
ODecams a' Mo Lave are about J%0 milee

v e o Prameal o Pe Permite reder revi@ww
e ») M oras PTeoas ~ets @ agrefuaant n
o' e, sswblar Pe seawce o hydvo

carbara » lwmada o Pear Mo Age Decaha

et @t Pard | ane * J lmawd o~ 67" 9 il N,

anad 30 3% &} N reel (v edadon rear e

rop o we Near Maun and sulpfe waler “as

e o gre Pig nier @) Decaa e al Nond
L ave ¢ mamwd ~ 6T 04 T N and 1287
L ~ Howe ] Sulphour s waker on a eel

« o @d abng 900 ifse! Lelow Pe top o e
Tenr " aawm e pent o e « e b o

o vilng @ ohag wae sel 1o F 046 lee! fre
note wae he led o G000 el with il avulpe
pa wawms heoowg ces vered freee weeohs
e e Sale swame aSagan i) Wi ol o
Sl e wame cec overed again rucative

o e avaligranMhie Wan poaahiliiea, e Fe

CYTI TR e AL

e v'0




; tact that the Rond Lake # | well was located

; downdip to the # 2 well and recovered oil cut
water near the base of the Bear Rock, while
# 2 well only recovered sulphurous water from
the top of the formation The Bear Rock could
be placed in trap position by any ol the various
structural conditions outlined in the preceding

discussion ol the Ronning Group.

The Bear Rock is presen! in outcrop
along the Hare Indian River about 140 miles

northwest ol the acreage under review. It

consists of typical brecciated limestone and
gypsum. The brecciated nature ol the Bear
Rock was previously mentioned as being a
orobable product ol the solution of the Cambrian
Saline River salt., A more conventional theory
for the origin ol the breccia is that it is a
product of the sharp discontormity separating
the Ronning Group from the overlying Bear
Rock Formation This theory is doubllessly

true lor the basal portion ol the Bear Rock

000000000 0O0OCDODOGDOCOONOGOGOEONOENO
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SN | GENN

Formation. The section exposed on Mt.
St. Charles which is about 50 miles west of
the subject Permits, may be considered as
supporting evidence for the theory that the
brecciation of the Bear Rock was caused by
the solution of Saline River salt during Bear
Rock deposition. The section is described
by Williams, as)' 340 teet 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
sucgestive of 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 feet. The
anomalous thickness could also be due to
erosional relief, or thrust faults repeating

the section and not being recognisable; how-

P—
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related diachronously with the lower portion

of the Keg River Formation of northern
Alberta. The correlation is based on ostracod
zones within the Hume and L.ower Keg River
Formations. The Hume has been found as
far north as the Anderson River. The thick-
ness o' the Hume is quite variable as is readily
apparent if the type section is compared to the
section at Schooner Creek, which is four miles
north of Norman Wells. The Hume here is
only 8.5 feet thick and consists of limestone,
black, shaly to slaty and fossiliferous. The
basal foot is a one foot thick conglomerate
indicating a disconformable contact with the

underlying Bear Rock.

The Hume Formation is generally
encountered as a non-porous rock both in
outcrop and in subsurtace. The Keg River
platform of northern Alberta is also normally

a non-porous rock; however, it does develop

into marginal shoal along the north flank of the
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Peace River Arch. This marginal shoal is
very porous, granular, reefy dolomite which
yields large quantities of 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 htave been found productive of oil in
some locales. T'he 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; however, 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

RAYALTA PETROLEUMS LTO




productive Keg River pinnacle reels in na™h
western Alberta. The Keg River plattorm is
almost certainly the source of the oil in Mese

orolitic reets, and because ol the similariles

Hume Mmust be considered as oOf oapeclive

HARE INDIAN

The contact ol the Hare Indian wim "e
' underlying Hume s generally sharo and oro
bably represents a sudden nlius ol mex) o
a clean well aerated sea. It appears 10 re-
present a mud bank deposit with the sowrce
area lying to the northeast, partially hilling a
large basin. The contact of the FHare Incfian
with the overlying Kee Scarn s somewhal
diachronous, since it is generally olaced al
the point the section changes [rom oredassen
ant shale to predominant limesione Facmwa
changes thus account lor he o A« N O
nature ol the contac! as well as Fraving lee-

the cause ol some ol the cordya o whi. » aae

outlined above any reservoirs developed o e




surrounded Devonian correlations in this region.
The section at Carcajou Ridge serves to
illustrate this problem Carcajou Ridge lies
along the Mountain River west ol Norma. \‘,ells.
The seclion can be mapped as Kee Scarp Reef
six to 70 feetl thick, overlying 900 feet (plus)
of Hume Formation with the intervening Hare
Indian Shale going trom zero (0) feet to 2l

feet 1n thickness. The section should probably
be m.uped as containing much more Hare
Indian, only as a limestone and shale facies
and not strictly as a shale facies in this case.
The Hare Indian generally consists of 500 feet
to 700 teet of slightly calcareous, light green-
ish-grey to medium grey, bituminous (in part)
shale with abundant micro tussils. However,
due to the tacies changes, as mentioned above,

it can thin to less than 100 teet in a tew miles.

The Hare Indian has been recognized as
tar north as Anderson River, is present at

~ort Good Hope as a 700 foo! thick interval,
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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
confluence of the Mackenzie and Redstone Rivers.
Worthy of note is the similarity between the
Carcajou River section and the relationship
between the Klua Shale and the adjacent reefs
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 reef growth from Keg River time through

Slave Point has allowod no shale deposition

KEE SCARP

The Kee Scarp as redefined by Basset
is a widely distributed formation. Ostracods
have been used to establish the Kee Scarp as
equivalent to the combined Sulphur Point-Slave
Point carbonates of northern Alberta. The
contact with the underlying Hare Indian shale,

as previously noted, is diachronous. The Kee
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Scarp in the Norman Wells area consists ol a
lower plattorm unit which is about 75 leet 1o
165 feet thick and lithologically is a bedded lime-
stone with abundant fossils. The platform unit
is usually devoid of hydracarbons. Overlying
the foundation unit is a biohernal reel which
constitutes the reservoir tor the Norman Wells
Oil Field. The ree! is composed ol materials
such as corallites, bryozoans &nd stromalo-
poroids set in a coral sand matrix, The
lacies varies widely between wells as would be
expected in a true reef. The thickness of

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

part of the Imnerial Formation.

— —— — —  S—— —
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The ol n the Norman Wells F.eld 'a
rapned n he winho end of a discrele Nee
Scarn ree! The thickneas of the reel! ranges
un 10 a towl ol 4998 lee! Roserves '~ the ree!
nave been eslimaled as Hhgh as 60,000,000
barrels while he orodudtve area of Ne lield

i naced at 2,600 acres

The olattorm unit of the Wee Scarp s
undaubtedly the correlative ol the Uinper
Famoarts limestone unit manped by FHume.
This lact, as mentioned above, means the Kee
Scarp is a widespread unit. Since the Kee
Scarp reel grows upwards (rom the olattorm
unit any well drilled in this area and any
acreage held, must be considered as nossibly
containing discrete Kee Scaron reels. Maximum
reel growth, regionally, has generally been
found on the margins ol Hare Indian thicks,
however , the presence ol them does notensure
Kee Scarp reels. The margins ol the two

Hare Indian thicks, which were described
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under the discussion ol that formation, have

not yet been lound to contain reels; however,

they have not been adequately exploer ed either .

UPPER DEVONIAN

CcCANOL FORMATION

The Canol Formation was defined by
| Basse! 10 include the black to very dark brown,
i non-calcareous, bituminous shales which overlie
\he Kee Scarp, or, in ils absence, the Hare
indian Formation. The Canol is overlain by
the Imperial Formation. The Canol may be
the equivalent of the lower part ol the Bear
River shale ol northeastern British Columbia.
The Canol thickness ranges from zero (0)
feet in the Norman Wells area. The thickness
varies in relation to the underlying Kee Scarp
ree! much in the same manner that the Ireton
thickness is related to Leduc reels within the
Province of Alberta, |.e. the Canol thins over
the reefs to nil in places and thickens in the

olf-ree! 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 Formation and which are
unconformably overlain by Cretaceous strata.
He recommended that the term Fort Creek
Formation be discontinued as the above delinition
of the Imperial includes the Fort Creek shales
within it. The Imperial consists ol a sequence
of greenish-grey shales overlain by a series
of fine sandstones, siltstones and thin limestone
beds. The Imperial is capped at many places
by a grey shale sequence. The Imperial is
extremely variable in lithologies which makes
correlations within it very dillicult. The Imperial
may reach a thickness ol more than 3,000 leet

where the processes ol erosion have not cutl

very deeply
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this erosion is very difficult to make. North
of Norman Wells this erosion has in places

removed the entire Upper Devonian sequence,

leaving the Middle Devonian Formation at

subcrop.

TERTIARY

The Tertiary sediments in the Norman
5 Wells area are not subdivided. They cons:st
ol conglomerates, gravels, shales, lignites,
;
2 solt, coarse, carbonaceous sands and solft
clays. The Tertiary is exposed south of the
i Permits under review in the Mt, Si. Charles
ﬁ area long the Great Bear River. Plants

collected Irom the exposures along the Great

Rear River indicate an Eocene Age. The

thickness is approximately 600 leet at these |
exposures. Al exposures on the Little Bear
River, |,600 leet of Tertiary sediments

have been mapped. Near the headwalers

ol the East Fork River beds up 0 1,200 leet

RAVALTA PETROLEUMS LTD
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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
ol the Permits under review consist ol gravity
meter and/or airborne magnelometer surveys
They should be ol grea! assislance in outlining
the distribution ol the Saline River salt and
any salt structures associated with it The
present structure ol the Pre-Cambrian Plase-
ment could probably be mapped by this e o,
also, as well as providing a beter dea ol Ne

drilling depth to it
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Fracturing is largely caused by external
siresses on the surlace The most important
are:

(a) earth tides

(b) radial acceleration ol
the earth along its
rad us veclor,

(c) a gradual decrease ol

the earth's rate ol
rowation

As slatecd above, the earth s system-
atically lractured and the Iracture syslem would
approach symmelry il the crust were homo-
ge ne ous It is considered that irregularities are
caused by regional heter ogeneous conditions with-
in the earth's crus! LLocal! gdepartures !rom the
norm are caused by siructural or stratigraphic
anomalies

"

The term "photogeophysice’” was introduced
by FPllanchet (1956) and deals with manpping,

analysis and inlerpretalon ol lracture Iraces as

recorded on aerial photographs In a more gereral




way ''sHnotogeophysics'' can ve defined as the
methodical statistical analysis of linear leatures
seen on aerial photographs and this system is
applied by any method recording all observable
lineations, or the totality ol a certain type of
linear feature, and the stlatistical presentation ol
the data on contoured intensity maps ol dry

plotting the Iractures directly on the mosaic

In this report a megalracture is longer
than one mile and a microlracturs is shorter

than one ™Mile




GENERAL STATEMENT

Fracturing is largely caused by external
siresses on the earth, although nternal stresses
may play some minor roll The most important
ol these external lorces are the diurnal earth
lices due !0 the gravitational ellects o the sun and
moon. the change in radial acceleration ol the earth
along its radius vector and the gradual decrease
in ‘he ear's rate ol rowmtion The endless

rihythemic action ol these earth tdes is probably

e principal cause of the sysiemalic fraciure

systle™ aseen Oner roal of e world,  even Mough

e amolitde o Teese ldee e only 9 1y marme

Tre "acthures are moaal likely gererawd by 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 at the present time. Further-
more, Mollard (1957) states, '"The mechanism
required to retlect lineaments 1o ground surface
must be reasonably simple, for simple lractures
are produced on diverse topography and in diverse
tynes and depths ol surlicial deposits that overlie
dilerent kindes ol relatively llet-lying sedimentary
rocke ol varying thcheas The mechaniem pro-
ducing the lineament patlern myus! persisl over ex-
eneive and widesoread beltse of the earth's ouler
ehell, Mha! s today . 'he engendering mechanieam

»n Mc! be worbd wide

ew: @l v ioe 8un ™ as ear? ldes
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taking place and this will further accentuate

fractures present before glaciation

In general it can be said that lracture
pallerns are caused by either internal forces
or external lorces Il the forces are internal
the resul! would be dillerent orientation of the
iraclure systcns  areas ol similar tectonic
nistory tut dillerent position " ve lcrces are
external the orientaton of Ne fracture arrange -
ment should have worild wide emilarity ow
ever, siable areas su.h as e raesea of e
continents ay owvelop Iracivre nallerne e O
eserral forces and lecion cally achive areas "ay

develogp e own aier s e ‘o inerval lgries
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caused by the latigue caused by ®stiress, which

in tlurn is caused by diurnal earth lides

EXPHRE SSION OF FRAC T W ‘

Fractures Pave teen obeer ved '~ aer -
ohotographs from every chrmawe and on ewery
contir@nt in e worid Trhey are espreaessd as
opograph« relel vegearon dffererces andd sl

ror@d! flererves
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shown in red and the low intensity ares is shown
in green. The average length ol the fractures
is about s.mm-wmmoumn
ireciures are present. I ls worthy of speclal

note 10 mention the glacial problem in his arees.

Reference 10 the mosaic will show that the
area s moderately scarred with glacial grooves
and siriations and that the direction of ice llow wase
irom southeast 10 nerthwest. Many ol these grooves
onudndylm.udon“whunlm
cmn“udwnhnoddmmm
the area. In any aree such as this the photo-
aralyst is faced with the difficuht problem of eliminating
the glhaclal scars irom the racture patlern without
creating false anomalies. The removal of all
iractures from a 10-13 degree arc in any area will
oreate ireciure anomalies and it requires delicate
welghting of the whole patern 1o adjust for these

oflects.




In any fracture patiern there are two main

systems ol iractures: the axial system and the
shear system, In both systiems the fractures are
sub-pareliel and in general, the two systems are
at approximate right angles to each other. Within
Petroleum and Natural Gas Permit No, 5066 the
satistical mean direction ol the axial system is

north 4S degrees west and the swatistical mean

direction of the shear sysiem is north 35 degrees
esst. A third minor system, here termed the

sub-axial system, trends nearly north-south.

No regional fractures ol great length can be
seen and as these are conceded to originate within
the Basement, it is assumed that all fractures
plotted on the mosaic originate within the sedimentary
section., Furthermore, as the (ractures are short
for this area it is very likely that they originate in
the upper two-thirds of the sedimentary section. As
the surface of the Permit is relatively flat-lying no
azimuth correction is necessary for this study. It

has been demonstrated that the low incidence

:




anomalies on a mosaic are considerably larger

than the subsuriace leature which causes them,

There is one area on the mosaic where the
iractures are less inlense than the surrounding
area. Some (ractures are always opresent within
these areas but they usually have a lower incidence
than the surrounding area. These low intensity
areas are imporwant and it is quite likely that they
are due 10 some subsurface leature. The type of
feature will be discussed in the next section of

this report.
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QEONVIAN REEFS

Devonian reels sirongly allect the
iracture pattern and control the occur-
rence o gas and oil in the overlying
beds. Devonian reels are present
west! ol this Permit and others could

well be oresent under the subject area.

TECTONIC FOLDING &
EAULTING

The presence ol tectonic folds is very

uniikely, but some normal faulting is

probably present

TOPOCRAPHY RELIEF ON
AN INTRA-SEDIMENTARY

UNCONFORMITY
Unconlormity, is a possible source
ol fracture inlensity anomalies, but within
the Permit area it is uniikely that the
relie! on any unconformities within the
sedimeniary section is great enough to

aftect the fracture pattern.




Reference to the Towml Fracture
Pattern Map which accompanies this
report will show that there are two
areas of "high" fracture intensity , and
one area ol "low" fracture intensity
(green). The general interpretation
is that the low fracture intensity areas
are underlain by topographic highs on
the Basement. With this established,
the deduction is that the Basement is
high in the east-central part of

Permit No. 5066.

These Basement high features are most
interesting from the oll and gas point of view. The
general shape of this feature is such that the caus-
ative leatures must be a hill on the Basement surface.
A fault is unliikely as the causative leatures as the
high areas are over one and one-hall miles in width,
It a fault caused the fracture "low" the width of the

low would be about one mile or less. Granite Wash

sand is probably present around the flanks ol these




|

~“”~”‘..~.“

MNospeeully Sulbwitne Wy -
RAYALTA (W

#o. .

woc/m




)

3 .

- — il




i .w....mm.m ;
r:. hili s ._r“w ?

.
w.w m '

BLARENE & £ o ey

ol TR )




“MM s “_~ .~_~.~ ~w_m

ty i3 -
- mww .wmn ~wmm m ”“m.n




) %

.’
»
@\
- P

< %>
R WAL P % ey

2 FE
o
SV I
o

GROSMONT OIl & GAS (TD

PERMIT 5066

P&NG

IN MILES

tA\i



12i°15'
\
I 121°00

64°20

S ]

/
I

\ o

121°15

S S——

GROSMONT OIL & GAS LTD
P & NG PERMIT 5066

MEGA FRACTURE PATTERN

SCALE IN MILES

Dol =@ >4,
1 o0 L 2 y $b2-v-erv




:

& 8 S U N R
AR M e
Aobm el LR e



122°85'

CC

lac Ste.Thérése

64°40'

64°30'

64°20°

64°20'

122°15

bb2-/-0W
GROSMONT OIL & GAS LTD.

INDEX MAP

64°10°

w Kellor Lake\]T

P 5065

121°85
121°30

63°50'




1

MM
PROBABLE BASEMENT STRUCTURE
—SURFACE OF BASEMENT i
\ /
/-REGIONAL BASEMENT

MM NN'

HIGH
' NORMAL

Low

FRACTURE INTENSITY CROSS SECTION

GROSMONT OIL & GAS LID
P & NG PERMIT 5066

SCALE IN MILES E62-7-0%V1




T

PROBABLE BASEMENT STRUCTURE

o ~— SURFACE OF BASEMENT—

REGIONAL BASEMENT —

uv'

/

—

HIGH

NORMAL

r»A e —————————

FRACTURE INTENSITY CROSS SECTION

LOW

P & N.G. PERMIT 5066

SCALE IN MILES

GROSMONT OIL & GAS LTD.

bE2-7-83¢/




WX
PROBABLE BASEMENT STRUCTURE
V SURFACE _OF BASEMENT —
REGIONAL BASEMENT —
le Yzl o
HIGH
NORMAL
LOwW

FRACTURE INTENSITY CROSS SECTION

GROSMONT OIL & GAS LD
P & NG PERMIT 5066

66200301

SCALE IN MILES

|



