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INTROOUC

Trhie report discusses the results of e Fracture

Aratysie Gurvey cerried out and within, the immediate

vicinity of, Petroleum & Neture! Ges Permit No. 4569.

Tris Permit is located in the Northwest Territories

end is held under the Canade Oil and Gas Land

Regulation and is located between 116° 45' to 117° 00!

longitude end 6!° 50' to 62° 00! latitude. The Permit

is 600 miles north of Edmonton and 80 miles south-

west of Yellowknife.

The Yellownile Highwey is about five miles

southeast of the Permit and this is the only road which

peaszes through the area. Access to the Permit itself

is by helicopter or on toot during the summer or by

vehicle during the months when the ground is frozen.

However, there ere no roads in the area and con-

siderable road consiruction would be required to reach

any particular area.      
RAYALTA PETROLEUMS LTO.

  



 

 

 

 

 

The surtace of the Permit is quite ftlat-lying and

total relief does not exceed 40 feet. There is no

developed drainage pattern within this area but there

are many irregularly shaped large and small inter-

mittent lakes 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 vehicies.

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 es a medium gray tone on the mosaic and

the open areas are a lighter gray. A tew small

patches of deciduous trees are present.

There is no topographic form or aerial photo

feature present which immediately suggests the presence

of any geologic structure.
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dolomite being the dominant rock type. A sandstone

unit occurs et the base of the section.

F T F T)

Tre Old Fort isiand tormation is the oldest

Paleozoic rock unit present in the area north and

northwest of Greet Slave Lake. The unit is pro-

tably @ "Granite Wash” type of deposit and where

exposed in outcrops consists essentially of sandstone.

Norrie (1962) describes the unit as "consisting of

thin to thick bedded, tine to coarse grained, vari-

colored bat mainly white, Iriable, quartzose sand-

store, sorre hin Dede of greenish gray and dusky

red eiltestore; and occasional laminae and par tings

of green erale”. The sandsiones are usually

pereue and otten triable. Norris's description of

ie ur! eounde very similiar to the present writer's

deecription of the Granite Wash tormation as present

in the Red Earth Oil Field in Township 87, Range

@. Wee! of ine Filth Meridian (Aiberta).

 

 

 



 

 

 

 

As the Old Fort Island Formation has yielded

no fossils es yet its exact age is unknown and a

similar age problem exists with the Granite Wash in

northern Alberta. -iowever, both formations appear

to be conformable with the overlying beds and both

ere often 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 Maitre Falls

formation, The sandstone beds of this unit are

an excellent potential reservoir.

LA MATRE FALLS FORMATION

The LaMatre Falls formation is 300 to 350

feet thick in the region under discussion, and

consists of red and green shale, tine to coarse

grained sandstone and silty to sandy dolomite. The

base of the La Matre Falis is often an argillaceous

silty, oolitic limestone with some sandy and con-

glomeratic dolomite and sandstone. Gypsum and

salt are also often present.

 

RAVALTA PETROLEUMSE LTD.

  



 

 

  

The shales are platy, tissile and are vari-

colored with red and green being the mos! common

color, but pinks, brown and grey aiso being pre-

sent, silty to sandy and at times slightly dolomitic.

The sendsione bede ere medium to light grey, and

fine to coarse greined. Where ithe sendsiore lies

directly on the Pre-Cambrian Shield it is often

erkosic end in this erea it is a "Granite Ween".

Grepholi‘e remains, date thie formation as Middle

Ordovician. The sandstone and dolomite members

of thie formation are good potential reservoir

horizons.

CrEOABUCTOFORMATION

Tre Credabucto Lake formation ic about

200 to 280 tee! thick in the vicinity of te Perens

and the wil coneiete of meseive, cliff. forming

dolomites earne of which are eardy arcd corgieo-

meratic. Morrie (1962) deecritee He formation

seeee “COM@iote of @ Mick PFedded to reese.   



 

 

 

 

highly resistant, scarp-forming, fine grained ,

grenuler, in places minutely vuggy, medium brown

dolomite, commonly weathering a pale orange or

orenge-brown in the south, and a yellowish brown

and grey in the north". Purple mottling is common

end chert is olten present. The age ol the

Chedabucto Lake formation is Upper Ordovician.

The reservoir possibilities of this unit in the sub-

surtece do not eppear to be great as only minor

vugs ere reported from the suriace exposures.

This tormation is overlain uncontormably by the

Middie Ocevonian System and the Chinchaga form-

ation of the Middle Devonian is the overiying unit.

QEVONIAN

The Ocevonian section ie about |,075 tee

thick and consists of the Chinchaga formation

pluwe unite which are equivalent to the Keg River

and Muekeg formations. The exact sequence
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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 Oevonian

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
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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 uncontormably overlies

the Chedabucto Lake 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     RAVALTA PETROLEUMS LTD.
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good outcrops. The gypsum is generally white,

or banded light to dark gray, and weathers to a

material of soft, powder, or putty-like consistency

when moistened. In places the gypsum beds are

contorted and brecciated. One of the more com-

plete sequences of the lower beds of the Chin-

chaga .......consist (s) of thickly bedded to

massive, pale brown, extremely vuggy, gypsiferous

limestone, succeeded by a poorly exposed inter-

val of thinly bedded, light gray weathering lime-

stone, and overlain by massive, cliff--forming

pale brown limestone. Within a distance of

about 10 miles ......there lower beds change to

gypsum and brecciated gypsum". Brecciated

gypsum and carbonate beds are presen through

the entire section in the area north of Great

Slave lake.

KEG RIVER EQUIVALENT

The section which correiates with the Keg

River formation is called the Lonely Bay formation.    
RAVALTA PETROLEUMS LTD.
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tower 100 teet of bituminous shale; a middle 1!75

feet of green calcareous shale; and an upper

member up to 225 feet thick which consists of

gray to white reetal dolomite. This upper member

correlates to the Presquiile reef of the Pine

Poirt 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 the hills.

Lithologically the section consists of dark

gray, concretionary, gypsiferous shales. These

shales are Lower Cretaceous in age and are

probably equivalent to the Peace River and Spirit

River tormations of northern Alberta.

TERTIARY

A thin layer of glacial clay, sand boviders

and till lies on the surtace of the map area. T he

thickness of these deposits varies irom place to

place but probably does not exceed '00 tee.
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| GENERAL STATEMENT

ORIGIN SOF FRACTURES

Fracturing is largely caused by external stresses

on the earth, although internal stresses may play some

minor roll. The mos! important of these external forces

are the diurnal earth tides due to the gravitational effects

of the sun and moon, the change in radial acceleration

of the earth along its radus vector and the gradual

decrease in the earths rate of rotation. The endless

rihiyther<« acton of these earth ''\des is probably the

eron<e-oa! cause of the systematc tracture system seen

ever mest of the world, even though the amplitude of  
Meee ‘dee ‘6 only 9 iJ inches. The tractures are most

imely gererated by the process of fatique as the end

reeut! of these siresses which are repeated regularly

ever mulllene and millones of years. Metals tlatigue in oe earre manner when subjected to continual vibration .
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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. Furthermore, Mollard (1957)

states, ''The mechanism required to retiect lineaments

to ground surface must be reasonably simple, tor

simple patterns are produced on diverse topography

and in diverse types and depths of surticial deposits

that overlie different kinds of relatively tiat-lying sediment -

ary rocks of varying thickness. The mechanism pro-

ducing the lineament patrern mus! persist over extensive

and widespread belts of the earths outer shell, that

is today, the engendering mechanism in tact be world

wide",

External forces such as earth tides obviously fit

these parameters. Some internal forces may also

apply such as the action of deep seated tectonic torces,

and the most probable of these is isostatic adjustment.  
RAVALTA PETROLEUMS LTO
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VEGET u NTS

Vegeta! lineaments a-e the most common in

the parkland and muskeg ereas ol western Canada

and many excelient examples of fractures can be seen

on almost eny eerial photograph of northern Saskaichewean,

Alberta or British Columbia. Straight lines of both

deciduous and evergreen trees as well as scrub growh

are unrivereally visible. Fiowever, the mos! common

vegeta! lineament seen by thie writer ie a siraignht

“edge” ‘© @ churn of trees or bushes. In many cases

@ecse fractures contro! the size and emape of cultivated

tie the Gecetient enaamples of Mie latter expression of

fractures are present i the western part of the Peace

Rnrer Petrict

SOu. TONAL LINEAMENT &

Treee retiect differentiation in eoll moleture

ard gerere! grord weter conditions. Theee are connon  
  



 

 

 

 

in the southern par's of Alberta and Saskatchewan,

especially near large rivers.

Surtace investigations have shown that

fractures are associated with bedrock joints; however,

in glaciated areas such as western Canada, the photo-

analyst must take care to establish the direction ot ice

flow over an area belore he begins to statistically

plot and analyse the fractures. Mos! areas in wesiern

Canada show an abundance of grooves and tiuies

caused by the glacier and these mus! not be mistaken

tor tracture traces caused by subsurtace structural

conditions. In parts of the Lioydminsier area ol

easiern Alberta the glacial scars are so deeply im-

pressed on the surtace that fracture analysis is a!

bee! difficult and often impossible.

INTERPRE TATIONOFFRACTURE

OATA

The object of Fracture Analysis ( Protogeophysice)

je to lacate shallow to deen-seated structural and
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in fracture count (F/') between two points may be

in part due to structure, but, also due in pari to

different surtace conditions. To some extent, this can

be compensated for by applying appropriate weightings

to the observed counts, but over or under corrections

may result.

Nevertheless, in sp'te of these sources of error,

it Ras been demonsirated in (plains) areas where

abundant subsurtace contro! is available, that the incidence

of tracturing is considerably above norma! in the surround-

ing area immediately oul trom the steepest part of the

flanks of the structure. This is (‘7 contrast with a

low or normal incidence over the cresta! area, and

also to a rormal incidence off structure.
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effect of this Basement relief on the overlying

sedimentary rocks is often great. The Granite

Wash sand is usually present in the topographic

“tlows"' on the Basement but absent on the "highs".

The Granite Wash is an excellent potential

reservoir. 
Further effects of Basement tupography on

beds higher than the Granite Wash is the gentle

folding present over Basementhills. These folds

are anticlines in every sense and could form traps

for oil or gas.

Many small faults have been reported by

A.W. Norris (1965) in the Basement and immediately

overlying rocks and these features could cause

closure within the sedimentary units.  
   j
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