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INTRODUCTION

This report discusses the results ol a General

Geology and Fraciure Analysis Survey carried out

within, and in the immediate vicinity ol, Petroleum &
Nature! Gas Permit No. 50%54. This Permiil is
located in the Northwes! Terriories and is held under
the Canada Oil and Gas Land Regulations, and is
located between 120° 00' 10 120° IS’ longitude and
63° 40' to 63° SO' latitde. The Permit is 740

miles north-northwest ol Edmonton and 200 miles

northwest of Yellowknile .

The Yellowknile Highway is about 170 miles
southeast! of the Permit and this is the only road
which passes through the area. Access 10 the
Permit itsell is by helicopter or on foot during the
summer or by wvehicle 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 suriace of the Permit is relatively flat-lying
and towal reliel does not exceed 250 feet. There is
no developed drainage patllern within this area but
there are many irregularly shaped large and small
lakes present. Most of the lakes have no drainage
sireams. A layer of very soft muskeg covers this
part ol the Northwest Territories and this muskeg
is so soft that it is impassable to all but specialized

vehicles .

Vegetation consists of thick stands ol thin
evergreen (rees intersperced with many open areas.
These open areas are covered by muskeg grass
and scrub deciduous growth, The evergreen (rees
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.

There is no topographic form or aerial photo
feature present which immedialely suggests the

presence of any geologic structure.
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The results ol this survey are illusiraed on

the Tow! Fraecture Map, the Mega Fraciure Map
plus the Mosaic with the Iraciures superiMmpoeed.
In addition there are hwee hypothelical Croee-esections.

All the above can be found in e loider a' e bach

ol this repor!,
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STRATIORAPHY

The sedimenwary section under Peiroleun &
Narural Gas Permit No. %0% is about 2,400 lee!

hickh ard e Ordovician, Devonian and Crewce ous

SySeme are represented. An unconlormity e

resent tetween e Ovdovician and Dewnian

fHseme, (evween Po Credatnxio L.ake lormation

oandd e Chinchage lormation) and anoter e pre -

; Wt bertaeer Pe Deverian and ®e Crewmceous.
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dolomile being the dominant rock 'ype. A sandsione

unit occure at! the base ol the section,

QLD FORT ISLAND FORMATION

The Otd Fort lsland tormation is the oldes!

Paleosoic rock unil present in the area north and
northwest! of Orea! Slave Lake The unit ia pro-
tabiy & "Oranite Wash” type o depoei! and where
O=DOeed N OUICTrODe congisis essentially of sandstone .
Norria (190]) deecribes e vl as "coneisting of
Fun o hick bedaied, e O comree greined, var
colored Ingt mlinly whie  Fiable, guartsoee sand
ahoFe K eurne Wun hede of gresriah gray and duaky
red sigiore, a8 occaelowm) arvirme and gew bhge
o green efwmie” fre sardeores are Lawasily
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As the Old Fort Island Formation has yielded

no fossils as ye! its uxact age is unknown and a

similar age problem exists with the Granite Wash in

northern Alberwa. However, both formations appear

1o be conlormable with the overlying beds and both

are olten conlined 1o topographic low areas on the

Pre-Cambrian Shield. The age of the Oild Fort

island formation is, therelore, probably Middle

Ordovician, bul older than the La Matre Falls

formation. The sandsione beas ol this unit are

an excellent potential reservoir,

LA MATRE FALLS FORMATION

The LLaMatre Falls tormation is 300 to 350

lee! thick in the region under discussion, and
consiste ol red and green shale, 'ine 10 coarse
oreined sandetone and silty 10 sandy dolomite, The
base of he L.a Malre Falle is olen an argillaceous
silty . oolitic limeslone with some sandy and con-
glomeratic dolomie and sandstone. Oypsum and

At are alao ollen 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 being 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 Shield it is oiten
arkosic and in this area it is a "Granite Wash!'",
Grapholite remains, date this formation as Middle
Ordovician. The sandstone and dolomite members
of this formation are good potential reservoir

horizons.

CHEDABUCTO LAKE FORMATION

The Chedabucto L.ake 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 weatherirg 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 overlying unit,

DEVONIAN

The Devonian section is about 1,075 feet
thick and consists of the Chinchaga formation
plus units which are equivalent to the Keg River

and Muskeg tormations. The exact sequence

RAYALTA PETROLEUMS LTD




present is unknown due to a lack of wells in the
area plus the lack ol surface knowledge in this
northern area. In addition, the Middle Devunian
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
be correlated to the northern Alberta type section

area.

CHINCHAGA FORMATION

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

gypsum ......easily eroded and does not produce

RAYALTA PETROLEUMS LTD
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Norris (1963) describes the lower part of the
L.onely Bay formation as .....!"massive dark
brown aphanitic in part styloiitic limestone;

thinly bedded light gray fine grained to aphanitic

limestone, weathering orange-brown; irregularly
thin-bedded light 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 tetid limestone, overlain by irregularly thin-
bedded medium brown, fine grained to aphanitic

limestone interbedded with nodular limestone! .

MUSKEG FORMATION EQUIVALENT

In the area north of Great Slave L.ake

thr2re are units present which correlate to the
muskeg of northwestern Alberta. It is up to

500 teet thick in thiss area and is comprised of a

RAYALTA PETROLEUMS LTD.




lower 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 Presqulile 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 ele ation., The

thicker sections are present under the hills.

L.ithologically the section consists ol dark
gray, concretionary, gypsiferous shales. These
shales are Lower Cretaceous in age and are
probably equivalent 10 the Peace River and Spirit

River formations of northern Alberia.

A thin layer ol glacial clay, sand boulders
and till lies on the surface of e map area. The

thicknese of "Mese depoeits vares 'rom place ‘o

place bu! probably doee not esceed 00 lee'.




FRACTURE ANALYSIS f

This section ol the repor! discusses the resulls
ol a Delailed Fracture Analysis Survey carried out
on the area under discussion, An aerial mosaic (scale
1.9 inches equals approximalely | mi'e) nade trom
Dominion Government aerial photographs accompanies

this report, These same photographe were esamined
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Isostatic rebound following the melting of the glaciers
may still be taking place and this will further accent-

wate lractures present belore glaciation,

In general ' can be said that lracture patterns
are caused by either internal forces or external lorces.
" the 'orces are internal the resull would be dillerent
orientaton ol the Iraciure syslems in areas ol similar
e lorve hetory but different position, | the lorces
are esterral the or.emration ol the Iracture arrangement
ahould rave world wide smilar ty However , stable
areas sw ™ Ae Te rasses o the (onlinenta may develop
Wachore paterne e 0 esternal lorces and tectonically
B be® S-eae @y de.elop e s own patlern due o

e @ N o ee

P antn bar e garly in e Maory o a a®hment
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have become consolidated ernough to fracture. This
upward propagation is caused by the fatigue caused
by stress, which in turn is caused by diurnal earth

tides.

EXPRESSION OF FRACTURE

Fractures have been observed in aerial photo-
graps from every climate and on every continent in
the world. They are expre_sed as topographic relief,

vegetation dillerences and soil tonal ditlerences.

TOPOGRAPHIC RELIEF LINEAMENTS

A common type are reliel lineaments which
can be manilested by a change (usually abrupt) ol topo-
graphic elevatiorn on either side ol a relatively stiraight
line , They may also be expressed as siraight valleys
or hilla or by siraight streams where the strearm course

s controlled by a lraclure zone.
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VEGETAL LINEAMENTS

Vegetal lineaments are the most common in
the parkland and muskeg areas of western Canada
and many excellent examples of fractures can be seen
on almost any aerial photograph of northern Saskatchewan,
Alberta or British Columbia. Straight lines of both
deciduous and evergreen trees as well as scrub growth
are universally visible. However, the most common
vegetal lineament seen by this writer is a straight
"edge'' to a clump of trees or bushes. In many cases
these fractures control the size and shape of cultivated
fields . Excellent examples of this latter expression of
fractures are present in the western part of the Peace

River district.

SOIL._TONAL. L.NEAMENTS

These rellect differentiation in soil moisture

and general ground waler conditions. These are common

RAVALTA PETROLEUMS LTD
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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

of the reet than directly above the reef.

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 approx-

imate right angles to each other.

Because of certain inherent limiting factors,
Structure Incidence Surveys have a lower order of
rehability 'han Detailed Fracture Analysis Surveys.
To some extent at leas', surface conditions aftect the
fracture 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 dillference or contr

RAYALTA PETROLEUMS LTD




in fracture count (F /1) beiween two points may be

in part due 10 structure, bu!', also due n part! 10
ditlerent surface conditons. To some extent!, this can
be compensated for by apply'ng appropriate we ghtngs
to the observed counts, but over or under corrections

may result.

Nevertheless, 'n spte of! these sources ol error,
it has been demonstrated n (plans) areas where
abundant subsurface control 's available, that the incidence
ot fracturing is considerably above normal in the surround-
ing area immedately ou! from the steepes! part! of the
tlanks of the siructure. This 18 'n contrast w'th a
low or normal incidence over the creslal area, and

also to a normal incidence ofl siructure.
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Relerence 10 the Tow! Freciure
Patern Mag which accomganies this repor!
will ghow "a! here s one area ol "high”
rachwre ineneity, and hee areas ol "low"
rachre inereity (green). The generel
inerprewtion e et e low rechuwre in-
eneity areas are underiain by 10pogrephic
nNghe on e Basement. With ihig established,
o deduction e el e Baserent s high
n e northeas! and southwes! oarts of

Fagremit No. %50%e6,

Trese Basement high lealures are mMos!
ineresting rom the o/l and gas point o view. The
general shape ol Mese lea‘'ures is such that the
causative feature mus! be a hill on the Basement
surface. A lault is uniikely as the causative fleature
il the high area is over one and one-hall miles in
widih, | a laull caused the Iracture '"low" the

widih ol the low would be about one mile or less.
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Three hypothetical structure cross-sections
accompany this report and reference 10 them will
show how Basement "highs" are inlerred to be
present beneath areas ol low Iracture inensity.
Two proliles run at right angles to the sirike of

the Basement while the third is paralle! (0o sirike.

Respectiully submitied by:
RAYAL.TA PETROLEUMS LTD.

7
poplan. i

wGC/jo

RAYALTA "LTROLEUKE W10




N e ae

e et W

T e wmeee . aeew
B oy . e R
- P i e - ee -
- . ovey

B I ——
S = Sasamecc o tensem
o ®oaae e o ew

L I ah N et W e S
- - ® " £ T
- B







