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INTRODUCTION

This report discusses the resulls of a Fracture
Analysis Survey carried out within, and in the immedi-
ate vicinity of, Petroleum and Natural Gas Permit
No. 4735. This Permit is located in the MNorthwest
Territories and is held under the Canada Oil and Gas
LLand Fegulations and is located between H4° 00'
to 114° IS' longitude and 60° 40' to €0° 50' latitude.
The Permit is 500 miles north of Edmonton and

100 miles south of Yellowknife.

The Pine Point Highway is about ten miles
northeast of the Permit and this is the only road
which passes through the area. Access to the Per-
mit 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
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to reach any particular area. A few minor cut
lines may be present and these would provide

limited access.

The surlace of the Permit is quite flat-lying
and total relief does not exceed 100 feet. There is
a poorly developed drainage pattern within this area
and only a few intermittent streams are present. 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 of thick stands of thin
evergreen trees intersperced with many open areas.
These open areas are covered by muskeg grass
and scrub deciduous growth. The evergreen trees
show up as a medium gray tone on the mosaic and
the open areas are a lighter gray. A few small

patches of deciduous trees are present,
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There is no topographic form or aerial photo
feature present which immediately suggests the pre-

sence of any geologic structure.

The results of 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-sections,
All the above can be found in the folder at the back

of this report.
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STRATIGRA

TABLE OF FORMATIONS

|

B

PALEOZOIC

PERI

DEVONIAN

MIDDLE

FORMAT I ON
or

MEMBER &
THICKNESS

LITHOLOGY

SLAVE Brown -tine grained
POINT stroma:oporoidal lime-
stone, or dense
argi..aceous |limestone
Amco Shale marker
o' - 300 pregent in Bullalo
5 River area.
SUL PHUR L.'ght brown stroma -
PONT 'oporoidal limestone
m'nor beds of light
1 brown petroliferous
o' 1?70 sandy limestone, some

derk brown fine grain-
ed_do.omite.

PRESQUIILE

b

0 - 260

Reetoidal, recrystallized
vuggy coarse grained
massive dolomite, in
part pe‘rolilerous

NY ARLING

|Evaporitic sequence,

0! - 460

mainly gypsum, some

limestone .
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TASL € OF FORMATIONS

3
F ORMA TION
or
MEBER &
PE RIOCD THICKNE S LI THOLLOGOY
(Fire Brown, n paArt vugQy
graired)! and petrolilerous line
grained granular
Meagg dolomile. Also sandy
2z and minor coarse
< 0 - 460 grained cdolomite.
Z
0 0 - Thinly bedded, brown
- S Z (Brown) | tine grained lossil -
0o _ ! lterous limestone;
N w 0 LIME | brown platey, parily
0 STONE| petrolilerous lime-
o A |MEMBER | sione medium brown
w , o coarse grained
] m 150! vuggy dolomite .
w
q J =
o 0 Z | BUFFALQ Green to bluish gray
0 - RIVER fissile imy shale,
(1§ MEMBERI some iron sulphide
|
2 0 - 185 |
| 1
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g
TABLE OF #OfMmA TiIQNS
]
FORMA TION
or
MEMBER &
e P THaCKNE LITHOLOOY
BITUMIN-| ODara 1© medum
OUS | thinly bedded lime-
SHAL E sione, partly peiroliler)
& ous and dolomilic ;
LIME - also dark brown,
STONE ('ne greined thinly
y 4 MSER | bedded and noduler
< limesione, interbedded
- with black bituminous
0 7 -] O - 200 shilo:s
Zﬁ-—,\———
0 > 0| LIME - Medium brown line
N w a| STONE |grained 10 aphanitic
0 MEMBER |'!/imestone, interbedded
W 0o limestone and brown-
o - Nno ish gray shale.
o w
<« Y z
a 4 - | CHIN- Gypsum limestone
0 Q CHAGA | dolomite, limesione &
0 ———— | dolomite breccia, salt
- 300! and minor green
s shale .
[ Red beds of dolomite,
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P

CRMMA T ION o |
MEMBEN & |

' ““! LITran,. OOY

PALEOZOIC

DEVONIAN

MIDDLE

UPPER 1o MIDDLE ORDOVICIAN or OLDER

| ) |
:wu eiry

M" stone Lreccie,
1N gynetercuws end
— | amraly dolomite ehae.

ses | " teione anhydrie ‘-4

===:!é==='===-

OLD FORT Whiwe iriable quar!
ISLAND | sose sandstone and
'mu\or greenish gray
" 'si"1sione and green
o - uo .h.'.

1
|
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The Slave Point lormation s underian by an
Il oot bed ol gray shale and arglaceous limesione
which served as a marker bed lor the boitom ol the
Slave Point lormation in the Buttalo River area. This
Il oot bed is believed 10 be the remnants of the Wa !

Mountain formation to the south (Law 1957) and is
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coarsely recryswllized dolomile underlies a cresent
shaped area Iringing the south side of Great Slave

L.“ .

South o! Presqu’ile Point, the dolomile is a
medium gray 10 purplisn gray, coarsely to medium
crysailine, vuggy 'o cavernous, Mmassive and
weathers light gray to brown. The lormation is
very irregular 10 the eas! with thickness varying

considerably .

The Presquile lormation nverlies the Fine
Orained Do amile Member o! the Pine Point

formation

NYARLING FORMATION

An evaporilic area ol gynsum and minor thin
bedded, bLrown lissile, line graired 1o aphanitic
limesione, with occasional dark brown carbonilerous
sireaks, occupies the s uthern pari of this area.

The rame apoplied 10 this formation is the Nyarling
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formation and it is thought to be the stratigraphic
equivalent ol the upper portion of the Pine Point
formation, the whole of the Presqu'ile and Sulphur

Point formation.

Because of the soft erosive nature of this

unit, very few outlcrops were observed.

PINE POINT FORMATION

BUFFALO RIVER MEMBER

The Buffalo River Member is the
youngest unit of the Point Point formation. Pene-
tration by two drill holes, immediately west ol
B8uffalo River revealed a bluish gray to dark green
lissile, limy shale with occasional iron sulphide ,

approximaiely 100 leet thick. It was overiain by

line greined porous dolomile and underiain by the
Bituminous Shale and' L imestone Merber ol the

Pine Point lormation,

This lormation wae 8ls0 preeert n

Cominco's G-4 well, with 108 lee! heing oresen |
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FINE GRAINED DOLOMITE MEMBER

The Fine Grained Dolomite Member
of the Pine Point lormation is the largest and thickest
member of that formation, and may possibly be

given formation status in the future.

In Cominco's G-I well the Fine Greined
Dolomite Member comprises the upper 460 lee! Of
the Pine Point lormation, which is isel! 540 lee!
thick. In this erea, the Fine Oreined Oolomie
Member is overiain by the Presaqu'ile lormation and
overiies he L imesione Member of »e Pire Po: ~e

lormation.
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. In the 3-1 well area where the member is
thickes! the basal beds consist ol a gray, finely crystal-
line compact, vuggy, (ractured dolomite, about 35 leet
thick. Owverlying the basal dolomite are two beds of
green shale and argillaceous dolomite, separated by
three leet ol dark brown dolomile. Campbe!l (1950)
relerred 'o these as the E-2 (lower) and E€-! (upper)

horizone .

The overtying 30 lee! tetween e top of we o |

horison and e Preapsile lorwaten conaate ainly of

o gt breown,K re grened sardy perewe Moiere -
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. The beds consist of a dark to medium
brown, line grained, thin bedded and laminated, partly
petrolilerous and argillaceous limestone. There are
also occasional beds of brown, medium to coarse

grained, vugyy dolomile which is richly (ossililerous.

This member overlies the Bituminous Shale
and Limesione Member, and is beleved 10 be the

Butelo River Member .

BITUMINOUS SHALE U LIMESTONE
— MEMBRER
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. Two diamond drill holes have penetrated
this unit 5.5 miles southwest of Pine Point, There,
the beds are present on the south-southeast flank of
a westi-southwest trending syncline, plunging in the

same direction.

On the shore of! Great Slave Lake, wes!
ol lsle du Mort, the Bituminous Shale and L.imestone
Member apoears 10 underlie and inlertongue with the

shale of the Bullalo River Momber .
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The upper part consists of grayish brown

aphanitic to fine grained limestone, containing irregular
dark bituminous partings. The Limestone Member

ol the Pine Point Formation is considered to be the
basal unit of this formation and is the stratigraphic
equivalent of the cherty fine grained dolomite located
at the base ol the line grained dolomite member in

Cominco G-I well.




LOWER MIDDL E DEVONIAN
and
ORDOVICIAN

. = (n | A=A 4 15 T A EE——
Underlying the Pine Foint formaion is the

evaporitic Chinchaga formation a regular unit of

between . 0 feet - 325 feet thick, encountered at

675 leet in Cominco's G-I well and 709.5 leet in

Cominco's G-4 well. This formation is composed

mainly ol gypsum, argillaceous limestone, anhydrite,

and salt, with minor limy dolomite. There is

some possibility that this formation may be, in

part, Upper Silurian, r i, the evidence is incon-

clusive .

A large unconlormity separeles he Chinchage
rom e wdertying Uppe~ Midfe Ordovician-Mirege
Praird Formation. These beds are cemgoeed of
rod ard green Leode @ eiivy ~ualelere ATty
GINGNErE . ARRErRIS . Gueren artundrie end e -
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in Cominco's G-I well, the Mlhagc Point formation
overlies the igneous Pre-Cambrian and in Cominco's
G-4 well 20 feet of the Old Fort Island formation, a
quartzose, silty sandstone separates the Mirage Point

formation from the Pre-Cambrian.
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. STRUCTURE

It one interprets the Presqu'ile reef as being
a barrier reef migrating northward over the fore-
reef deposits of the Pine Point formation, it would
restrict the circulation of sea water in the back-
reef area to the south, resulting in the deposition
of evaporites. Such an evaporite exists as the
Nyarling Formation., There is a general dip of
20 feet - 25 feet per mile to the south-west, but
the local structure is not well known, due to lack

. of well control.

The Presqu'ile reef is probably in part,
biostromal and biohermal. Dips of 5 degrees -
10 degrees are common, and occasionally much

higher. Large gentle folds parallel the reef trend.

The Silave Point Formation seems to have
been deposited on the western flank ol the undolomitized
equivalent ol the Presqu'ile Formation, ( the Sulphur
Point Formation) extending over a broad westward

liing shell, which may have been restricted in cir-
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culation, of sea water, resulting In some anhydrite

being deposited. When normal conditions returned
(the top of the Presqu'ile being eroded, or the
depth of water sufficiently increased) limestone was

laid down.
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FRACTURE ANALYSIS

This section ol the repor! discusses the resulls
ol a Delwailed Fracture Analysis Survey carried out
on the arca under discussion. An aerial mosaic (scale
1.9 inches equals approximately | mile) made from
Dominion Government aerial photographs accompanies
ihis report, These same photographs were examined
stereoscopically and the fractures plotted on the individ-
ual photograchs, then iransferred to the mosaic for

analysis.

The theory that the earth's crust! is abundantly
and methodically Iractured is the basic premise on
which is built the exploration technique known as
Fracture Analysis A Fraciure is delined as '"...gen-
erally abundant, natural lineation discernible on aerial

photographs'' .

Fracturing is largely caused by external siresses

RAYALTA PETROLEUMS LTOD
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la) ear™ lLdes

in) radal scceleration of e
ear s along s radus (eCor

LK © gradual Oecrease of e
earth'a rate of rotabhon

As sated above, the earth s aystermatically
Iraciured and the Iracture system would approach |
sy/mmelry W the crus! were homogeeous. It is con-
sidered that irregularities are caused by regional
heterogeneous conditions within the earth's crust, Local
depariures from the norm are caused by structural or

stratigraphic anomalies.

The term '"photogeophysics' was introduced by
Blanchet (1956) and deals with mapping, analysis and
interpretation ol fracture traces as recorded on aerial
photographs Ih a more general way "photogeophysics'"
can be delined as the methodical statistical analysis ol

linear leatures seen on aerial photographs and this

RAYALTA PETROLEUMS LTD
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stratigraphic anomalies. The actual count of fractures
per unit area s made and values are contoured on a
“Fraciure Inlensity Map". In areas of known reels
he fracture intensity s 2-3 ''mes qgreater on the flanks

ol the ree! than directly above the reef.

In any Iraciure pattern there are two main
systems of lraclures the axa! system and the shear
system ., In both systems the fractures are sub-
parallel and n general the 'two systems are al approx-

imate right angles '0 each other,

Because ol certain inherent limiting factors,
Siructure Incidence Surveys have a lower order of
reliability than Detlailed Fracture Analysis Surveys.
To some extent al leas!, surface conditions aftect the
iracture count. In areas covered by lakes, sloughs
and rivers, the lracture count is zero. Cultivated
areas generally yield a lower count than adjacent

virgin territory. Consequently, a dilference or corirast

RAYALTA PETROLEUMS LTD
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in fracture count (F—'/l) between two points may be
in part due to structure, but, also due in part to

ditferent surface conditions. To some extent, this can

be compensated for by appl!ying appropriate weightings
to the cbserved counits, but over or under corrections

may result.

‘ Nevertheless, in spite of these sources of error,

it has been demonstrated in (plams) areas where

abundant subsurtace control is available, that the incidence
of ftracturing is considerably above normal in the surround-
ing area immediately out from the sleepest part of the
flanks of the structure. This is in contrast with a

low or normal incidence over the crestal area, and

aiso to a normal incidence oft structure.

RAYALTA PETROLFLMS LTD
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and there are three areas where the fracture
intensity is less than norma!. The high inter ity
areas are shown in red and the low intensity areas
are shown in green. The average length of the
fractures is about 2,800 feet and both mega and
micro fractures are present., It is worthy of special

note to mention the glacial problem in this area.

Reference to the mosaic will show that the
area is moderately scarred with glacial grooves
and stiriations and that the direction of ice flow
was about north 60 degrees east. Some of these
grooves are so deeply impressed on the surface
that they control the shape of the lakes and of tree
growth in the area. In any area such as this the
photoanalyst is faced with the difficult problem of
eliminating the glacial scars from the fracture pattern
without creating lalse anomalies. The removal of

all fractures from a 10-12 degree arc in any area

RAYALTA PRINOLEUMS LTD




will create fracture anomalies and it requires
delicate weighting of the whole pattern to adjust

for these effects.

In any fracture pattern there are two main
systems of fractures: the axial system and the
shear system. In both systems the fractures are
sub-parallel and in general, the two systems are
at approximate right angles to each other. Within
Petroleum and Natural Gas Permit No. 4735 .he
statistical mean direction of the axial system is
north 35 degrees west and the statistical mean
direction of the shear system .s north 55 degreec
east. A third minor system, here termed the sub-

axial system, trends nearly north-south.

No regional fractures of great length can be
seen and as these are coneded to originate within
the Basement, it is assumed that all fractures plotted

on the mosaic originate within the sedimentary section.

RAYALTA PETROLELUNS ' TO.




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 in-
cidence anomalies on a mosaic are considerably
larger than the subsurtace feature which causes

them.

There are three areas on the mosaic where
the fractures are less intense than the surrounding
area. Some fractures are always present within

these areas but they always have a lower incidence

than the surrounding area. These low intensity
areas are important and it is quite likely that they
are due to some subsurface feature. The type of

teature will be discussed in the next section of this

report.

RAYALTA PETROLEUMS LTD.
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STRUCTURE

Petroleum and Natural Gas Permit No. 4735
is located on the interior plain of the Northwest
Territories about 50 miles from the west of the edge
of the Pre-Cambrian Shield. The strike of the
sedimentary rocks is about north 25 degrees west and
the units dip to the southwest at a few tens of feet

pe~ mile.

Structural features which would be present and

which could cause the low incidence anomalies

mentioned in this report are discussed in order of

probability .

(1) PRE-CAMBRIAN TOPOGRAPHY

Basement topography under Per mit
No. 4735 is thought to be much the
same as it is today along the south-

west edge of the Shield. Low rounded
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freee Masement Ngh leahs o are mos!
areelng Wwarm e ol and gas point ol view. Thre
gerere! srape o Low leatwes e such that the
(B e ‘eatse mus! De a Nl on e Basement
o face A Wyt s wnlinely as he causalive
Sahre 88 e hNgh area s over one and one hall
milge n with. It a laull caused the 'raclure "low"

e widn o Mme ow would be aboul one mile or less.

Three hypothetical siruclure cross-sections
accompany ™is repor! and relerence to them w.ll
show how Basement "'highs' are inlerred 0 be
oresent beneath areas ol low iractlure inlensity. Two
orofiles run at right angles 10 the sirike of the Base-

ment while the third is parallel to sirike.

Respectiully submitted by .
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