TP
2 ¥ vyt
5 a0 -

P
7 “.\\.-\‘.&

Ae

.\nﬁ
>

> ..\W“-
-
. .
]

[ 4

w

I

GROSMONT OIL & GAS LTD

P& NG PERMIT 5050

t "é‘ '/ < 4 ‘/’

SCALE IN MILES

2






120°00
no*as’

L .
63°40

63°40'
/

63°30
5 P 50502,63.30.
g 5

GROSMONT OIL & GAS LTD

D O NI/ DECDAAIT CcNen



PROBABLE BASEMENT STRUCTURE

WHRACE OF AN /_\

AN AR RN T ISR BC NMON

ROSMONT O & GAS LTD
¢ NG Mt 30%0 wosve

FHe N et

S ———

F HIGH




PROBABLE BASEMENT STRUCTURE

/—REGIONAL BASEMENT

FRACTURE INTENSITY CROSS SECTION

HIGH

NORMAL

LOW

GROSMONT OIL & GAS LTD.
P & NG PERMIT 5050 sy

SCALE IN MILES

1 0 | 2 3




PROBABLE BASEMENT STRUCTURE

—SURFACE OF BASEMENT

_r—REGIONAL BASEMENT

S S i e e~

FRAC TURE  RPERATY CORE SBC oM

GROSMONT On & GAS LTD

PANG AWM W wesee

WS N W

p i v . #



R i
.

l‘;: -

i

b —




&

FRACTUNE ANALYSIS SURVEY

P N G PERMT NO 50%0

for

OROSMONT OIL &¥ GAS LTD

by

RAYALTA PETROLEUMS LTD.

RAYALTA PETROLEUMS LTD







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. 5050. This Permit
is located in the Northwest Territories and is held
under the Canada Oil and Gas Land Regulations
and is located between 119° 45' to 120° 00' longitude
and 63° 30' to 63° 40' latitude. The Permit is
730 miles north of Edmonton and 200 miles north-

northwest of Yellowknife.

The Yellowknife Highway is about 170 miles
southeast of the Permit and this is the only road
which passes through 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 rcad con-
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struction would be required to reach any

particular area.

The surface of the Permit is quite flat-
lying and total relief does not exceed 350 feet.
There is no developed drainage pattern within
this area but there aremany irregularly shaped
large and small elongated lakes present. Most
ol these lakes have no drainage streams. A
layer of very soft muskeg covers this part ol
the Northwest Territories, and this muskeg is
so solt ihat it is impassable to all but specialized

vehicles .

Vegetation consists ol thick stands ol
thin evergreen irees inlersperced with many open
areas. These open areas are covered by muskeg
grass and scrub deciduous growth The ever -
green trees show up as a medium gray lone on

the mosaic and the open areas are a lighter gray
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A lew small patches o deciduous rees are

present,
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As the Old Fort Island Formation has yielded

no fossils as ye! its exact age is unknown and a
similar age problem exists with the Granite Wash in
northern Alberta. However, both formations appear
to be conformable with the overlying beds and both
are olten confined to topographic low areas on the
Pre-Cambrian Shield. The age of the Old Fort
island formation is, therefore, probably Middle
Ordovician, but older than the La Matre Falls
formation. The sandsione beds of this unit are

an excellent potential reservoir,

LA MATRE FALLS FORMATION

The LaMaire Falls formation is 300 to 350
fee! thick in the region under discussion, and
consists of red and green shale, fine to coarse
grained sandstone and silty to sandy dolomite. The
base of the La Maire Falis is often an argillaceous
silty , oolitic limestone with some sandy and con-
glomeratic dolomite and sandstone. Gypsum and

sall are also often present,
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The shales are platy, fissile and are vari-
colored with red and green being the most common
color, but pinks, brown and gray also beinga pre-
sent, silty to sandy and at times slightly dolomitic.
The sandstone beds are medium to light gray, and
fine to coarse grained. Where the sandstone lies
directly on the Pre-Cambrian Shie.d it is often
arkosic and in this area it is a '""Granite Wash'.
Grapholi‘e remains, date this formation as Middle
Ordovician. The sandstone and dolomite members
of this formation are good potenfial reservoir

horizons.

CHEDABUCTO LAKE FORMATION

The Chedabucto Lake formation is about
200 to 250 feet thick in the vicinity of the Permit
and the unit consists of massive, cliff-forming
dolomites some of which are sandy and conglo-
meratic. Norris (1962) describes the formation

"consists ol a thick bedded to massive,
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highly resistant, scarp-forming, fine grained,
granular, in places minutely vuggy, medium brown
dolomite, commonly weathering a pale orange or
orange-brown in the south, and a yellowish brown
and gray in the north!". Purple mottling is common
and chert is often present. The age of the
Chedabucto Lake formation is Upper Ordovician.
The reservoir possibilities of this unit in the sub-
surface do not appear to be great as only minor
vugs are reported from the surface exposures.
This formation is overlain unconformably by the
Middle Devonian System and the Chinchaga form-

ation of the Middle Devonian is the overiying unit,

DEVONIAN

The Devonian section is about |,075 feet
thick and consists of the Chinchaga formation

plus units which are equivalent to the Keg River

and Muskeg formations. The exact sequence

RAYALTA PETROLEUMS LTD.

S0 0000000000000 OGOGEOGEOSEOSONE




present is unknown due to a lack of wells in the
area plus the lack of surface knowledge in this
northern area. In addition, the Middle Devonian
succession in this area is very complex and many
abrupt lithologic changes are present. The
Chinchaga formation is recognized as a map-

able unit but the units above the Chinchaga cannot
te correlated to the northern Alberta type section

area.

CHINCHAGA FORMATION

The Chinchaga is about 325 feet thick and in
this area the unit consists of evaporites, some
minor dolomite plus some dolomite and limestone
breccia. The Chinchaga unconformably overlies
the Chedabucto L.ake formation and is conformably
overlain by younger Middle Devonian beds . Norris
(1965) states " The Chinchaga formation is mostly

gypsum ......easily eroded and does not produce
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Norris (1963) describes the lower part of the
Lonely Bay formation as .....''massive dark
brown aphanitic in part styloiitic limestone;

thinly bedded light gray tine grained to aphanitic
limestone, weathering orange-brown; irreguiarly
thin-bedded ligint olive gray to medium gray,

fine grained limestone; medium -bedded aphanitic
slightly dolomitic limestone; and thinly bedded
pale brown slightly argillaceous limestone. A
younger section is described as consisting of ...
"massive, dark to medium brown, fine grained
to fetid limestone, overlain by irreguiarly thin-
bedded medium brown, fine grained to aphanitic

limestone interbedded with nodu'ar limestone''.

MUSKEG FORMATION EQUIVALENT

In the area north of Great Slave L.ake
tF2re are units present which correlate to the
muskeg of northwestern Alberta. It is up to

500 (eet thick in this area and is comprised of a
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loner 100 feet of bituminous shale; a middle 175
feet of green calcareous shale; and an upper
member up to 225 feet thick which consists of

gray to white reefal dolomite. This upper member
correlates to the Presqu'ile reef of the Pine

Point area.

Fracture intensity contrasts could reflect
the edge of the Presqu'ile reef or where there

is rapid change in lithology within the section.
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CRETACEOUS

The Cretaceous sediments are about 400 to
800 feet! thick depending on surface elevation. The

thicker sections are present under tha hills.

Lithologically the section consists ol dark
gray, concretionary, gypsilercus shales. These
shales are Lower Creaceous n age and are
probably equivalent 10 the Peace River ard Soiri

River lormations ol northern Alberw.
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b general he whating lorces which generate
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Isostatic rebound following the melting of the glaciers
may still be taking place and this will further accent-

uate fractures present belore glaciation,

In general it can be said that fracture patterns
are caused by either internal lorces or external lorces.
If the lorces are internal the resul! would be diflerent
orientation ol the Iraciure systems in areas ol similar
tectonic history but dillerent position, Il the lorces

are external the orientation of the fracture arrangement

should have world wide similarity., However, K stable
areas such as the masses O! the continenta may develop |
fracture pallerns due 10 external lorces and tectonically
aclive areas may develop their own pattern due ‘o

internal forces .,
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have become consolidated enough to fracture. This
upward propagation is caused by the latigue caused
by stress, which in urn is caused by diurnal earth

tides .

EXPREBWON OF FRACTURE
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VEGETAL LINEAMENTS

Vegetal lineaments are the most common in
the parkland and muskeg areas ol western Canada
and many excellent examples ol Iractures can be seen
on almos! any aerial photograph ol northern Saskatchewan,
Alberta or Brilish Columbia. Straight lines ol both
deciduous and evergreen irees as well as scrub growh
are universally visible, MFHowever,K the most common
vegeial linsamen! seen by this wriler is a siraight
“edge 0 a clump of trees or bushes. In many cases
Pese 'rachses control the size and shape ol cullivated
fie beba Ceceller esamples ol hia latler expression ol
Wacthree are preasnt in he weslern part ol the Peace

fiver dhatricy
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stratigraphic anomalies. The actual count of fractures
per unit area is made and values are contoured on a
"Fracture Intensity Map'". In areas of known reefs
the fracture intensity is 2-3 times greater on the flanks

o' the reet than directly above the reef.

In any lracture pattern there are two main
systems ol fractures: the axial system and the shear
system. In both systems the fractures are sub-
parallel and n general the two systems are at approx-

imate right angles to each other.

Recause o! certain inherent limiting tactors,
Siructure Incidence Surveys have a lower order of
rebability than Detailed Fracture Analysis Surveys.
To some extent a! leas!, surlface conditions aftect the
iracture count. In areas covered by lakes, sloughs
and rivers, 'he Iracture count is zero. Cultivated
areas generally yleld a lower count than adjacent

virgin erritory, Consequently, a dilference or contrast
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in fracture count (F/') between 'wo points May be

in part due to structure, but, also due in part! 10
ditterent surface conditions. To some extent, this can
be compensated ftor by applying appropriate weightings
to the observed counts, but over or under correclions

may result.

Neveriheless, in spite ol these sources ol error,
it has been demonstrated 'r (plains) areas where
abundant subsurface contro! is available, that the incidence
of fracturing is considerably above normal n the surround-
ing area immediately out from the s'eepes! par! ol the
flanks of the structure. This i1s 'n contrast w'th a
low or normal incidence over the crestal area, and

also to a normal incidence off structure.
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Frectures as plotted on the momaic show
considerable variation in intensity . There are two

areas where the lracture intensity is greater than
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the deduction is that the Basement
is high in the northeast and north-

t central areas of Permit No. 5050.

These Basement high leatures are most interest-
ing trom the oil and gas point of view. The general
shape o! both leatures is such that the causative
leatures must be a hill on the Basement surface. A
fault is unlikely 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 of
these Basement highs but is probably absent on the

top.

Four hypothetical structure cross-sections
accompany this report and reference to them will
show Blasement '"highs'!" are inferred to be present

beneath areas of low fracture intensity. Three
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