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The results of this survey are iNustrated on

tre Tow! Frecture Map, the Mega Fracture Map plus

tne mosaic with the tractures superimposed. in

addition there are tnree hypothetical cross-sections.

All the above can be found in the foider at the back

of this report.
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STRATIGRAPHY

The sedimentary section under Petroieum &

Natural Gas Permit No. £570 is about 2,400 teet

thick and the Ordovician, Devonian and Cretaceous

systems are represented. An unconformity is

present between the Ordovician and Devorian systems,

(between the Chedabucto Lake formation and the Chin-

chaga formation) end another is present between

the Devonian and the Cretaceous. The Ordovician

is mostly clastics with some amcunt of carbonate

while the Devonian section is composed of evaporite

and carbonate rocks. The Cretaceous is composed

of clastics.

ORDOVICIAN

The Ordovician section is about 650 feet

thick and is divided into the Old Fort Island, La

Matre Falls and Chedabucto Lake formations. The

section is mostly carbonates with dolomite and limy
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As we Old Fort isiend Formation ras yielded

no toesile ee ye! ite exact ege is unknown end e@

eimiter ege problem exists with the Grenite Wash in

nortrern Alberta. ttowever, both formations eppear

to be corformable with the overlying beds and both

ere often conined to topogrepric tow ereas on the

Pre-Camovrien Gnield. The age of the Old Fort

telend formation ie, moretore, probably Middle

Ordovician, but older than the Le Maitre Falls

teormation. The sendstone beds of this uni! ere

en excellent potential reservoir.

LA MATRE FALLS FORMATION

The LaMaire Falis tormation is 300 to 350

feet thick in the region under discussion, and

consists of red and green shale, tine to coarse

greined sandstone and silty to sandy dolomite. The

bese of the Le Metre Falis is offen an argillaceous

silty, oolitic limestone with some sandy and con-

giorreratic dolomite and sandstone. Gyosun and

seat are atso ofter presen.
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The shales are piaty, tissile 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

tine to coarse grained. Where the sandstone lies

directly on the Pre-Cambrian Shield it is often

arkocic 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 potential reservoir

horizons.

CLEDABUCTO LAKE FORMATION The Chedabucto Lake formation is about

200 to 250 teet 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

.eee--'consists of a thick bedded to massive,    
RAYALTA PETROLEUMS LTD.
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highly resieswnt, sca p-torming, line grained .

grenulear, in places minutely vuggy. mreduvuem brown

dolomite, commonly weathering @ pale orenge or

orer.ge-brown in the south, and « yellowien brown

and grey in the north". Purple mottling is common

and chert is otten present. The ege of the

Chedabucto Lake formation is Upper Ordovician -

The reservoir possibilities of this unit in the sub-

surlace do not appear 10 be great as only miMor

vugs are reported trom the surtace exposur.ss.

This tormation is overlain uncontormabdbly by the

Middie Devonian System and the Chinchaga tor

ation of the Middle Devonian is the ove’ —st'>»ving m

DOEVONIAN

The Devonian section is abeul 1,107 .. tee!

thick and consists of the Chinct.age formation

plus uniis which are equivalent to the Keg River

and Muskeg tormations. The exact sequence
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goed ovicrepe. The gypeuwn ie generelily white,

or vended light to dark grey, end weeihere to «

meterie! of soll, powder, or pulty-like consistency

when moistened. in pieces the gypewn beds ere

comorted end breccieted. Ore of the more com-

plete sequences of the lower beds of the Chin-

chage .......consiet (6) of thickly bedded to

reseeive, pale brown, extrumely vuggy. gypeiterous

limme@estomm, eucceeded by @ poorly exposed inter -

vel of Minty bedded, ligmt grey weethering irre -

store, end overiain by meeseve, clilf-torming

pate crown lirvectore. Within a distance o!

etenst 10 miles ...... there tower bede change to

Gypeu? and breccisted gyrewn". Breccieted

@yoevwr and carborete beds ere presen through

me entire section in the erea north cf! Great

Grave Late.

EQUIVALENT

Tre eactior which correistes wit) the Keg

Rrer tormation ie calted the Lorely Bay formation.

Qarvacts OCTSXR EVESLTD
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Norris (1963) describes the lower part of the

Lonely Bay formation as .....''massive dark

brown aphanitic in part stylolitic limestone ;

thinly bedded light gray fine grained to aphanitic

limestone, weathering orange-brown, irregularly

thin-bedded light olive gray to medium gray,

tine 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, tine gra'‘ned to aphanitic

limestone interbedded with nodular limestone!

MUSKEG FORMATION EQUIVALENT

In the area north of Great Slave Lake

trareare units present which correlate to the

muskeg of northwestern Alberta. It is up to

509 leet thick in th’s a ea and is comprised of a
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lower 100 teet of bituminous shale, a middie 175

feet of green calcareous shale, and an upoer

member up tt 225 feet thick which consists of

gray to wisite reefal dolomite. Thies upper member

correlates to the Presqu'ile ree! of the Pire

Point area.

Fracture intensity contrasts could retiect

the edge of the Presqu'ile ree! or where were

is rapid change in lithology within tne section.

   
  



 

 

 

 

 

CRETACEOUS

Tre Crewceoue sediments ere abou 400 0°

000 tee! Mick dependg o7- surtace elevation Tre
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grey. corcretiorwry, gype'terous emreles. These

erates ere Lower Cretmceous " age and ere

protebly equvelent to tre Peace River and Soirit

River torrmrations of corthnern Alberts.

TERTIARY

& mir leyer of glace! clay, sand boviders

ard tii! tee on me surtace of the map area. The
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FRACTUREANALYSS  
This section of the report discusses the resuits

of a Dewilled Fracture Aralysis Survey carr-ed ov

on the area under discussion. An serial mosaic (ecale

1.5 Inches equals approximately | mile) made trom

Cominion Government seria! phrotogreons accompawes

this report. These same photograpns were examined

stereoscopically and the tractures plotted on the individ-

ual photographs, then transterrea to the mosaic for

aralysis

The theory the! the earth's crust 's abundantly

and methodically fractured is the basic orem:se on

which is built the exploration technique known 4s

Fracture Anralysiea. A Fracture is defined as “...genr 
erally abundant, retural lineation discermbie oF aera!

photogre pins” .

Fracturing is targely caused by externa! siresses  
L J
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on the surface. The most important are:

(a) earth tides

(b) radial acceleration of the

earth along its radius vector.

(c) a gradual decrease of the

earth's rate at rotation.

As stated above, the earth is systematically

tractured and the tracture system would approach

symmeiry if ine crust were homegeneous. It is con-

siseiced that irregularities are caused by regional

nete rogeneous conditions within the earth's crust. Local

departures trom the norm are caused by structural or

stratigraphic anomalies.       
The term "photogeophysics" was introduced by

Blanchet (1956) and deals with mapping, analys!s and

interpretation of fracture traces as recorded on aerial

photographs. In a more general way "photogeophysics"

can be detined as the methodical statistical analysis of

linear teatures seen on aerial photographs and this    
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system is applied by any method recording all obser-

vable lineations, or the totality of a certain type of

linear feature, and the statistical presentation of the data

on contoured intensity maps of dry plotting the fractures

directly on the mosaic.

In this report a megafracture is longer than one

mile and a microfracture is shorter than one mile.
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GENERAL STATEMENT

ORIGIN OF FRACTURES

Fracturing is largely causec by exterral stresses

on the earth, although internal stresses may play some

minor roll. The most :mporian ot these externa! torces

are the diurnal earth tides due to 'ne gravitational etiects

of the sun and moon; ihe change in radial acceleration

of the earth along its radius vector and the gradual

decrease in the earth's rate ct rotation. The endless

rhythemic action of these earth '\des 1s probably the

principal cause of the systematic tracture system seen

over most of the world, even though the amplitude of

these tides is only 9°13 inches. The fractures are most

likely generated by the process of fatigue as the end

result of these stresses which are repeated regularly

over millions and millions of years. Metals tatigue in

the same manner when subjected to continual vibration .  
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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 before glaciation.

In general it can be said that fracture patterns

are caused by either internal forces or external forces.

If the forces are internal the result would be different

orientation of the fracture systems in areas of similar

tectonic history but different position. If the forces

are external the orientation of the fracture arraryement

should have world wide similarity. However, stable

areas such as the masses of the continents may develop

fracture patterns due to external forces and tectonically

active areas may develop their own pattern due to

internal forces.

If joints form early in the history of a sediment

then systematic joints must be successively younger

upwards through the section and the joint pattern is

imposed on each new layer of sediments when they   
RAYALTA PETROLEUMS LTD.   
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have become consolidated enough 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

f-ractures have been observed in aerial photo-

graps from every climate and on every continent in

the world. They are expressed as topographic relief,

vegetation differences and soil tonal differences.

TOPOGRAPHIC RELIEF LINEAMENTS

A common type are relief lineaments which

can be manifested by a change (usually abrupt) of topo-

graphic elevation on either side of a relatively straight

line. They may also be expressed as straight valleys

or hills or by straight streams where the stream course

is controlled by a fracture 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 LINEAMENTS  
These reflect differentiation in soil moisture

and general ground water conditions. “These are common    
RAYALTA PETROLEUMS LTD.

  



 

  

 

in the southern parts of Alberta 4nd Saskatchewan,

especially near large rivers.

Surtace investigations have shown that

fractures are associated with bedrock joints; hnowever,

in glaciated areas such as western Canada, the photo-

analyst must take care to establish the direction of ice

flow over an area belore he begins io statistically

plot and analyse the ftractures. Most areas in western

Canada show an abundance of grooves ard flutes

caused by the glacier and these must not be mistaken

for fracture traces caused by subsurtace= structural

conditions. In parts of the Lloydminster area of

eastern Alberta the glacial scars are so deeply im-

pressed on the surface that fracture analysis is at

best difficult and often impossible.

INTERPRETATION OF FRACTURE DATA

The object of Fracture Analysis (Photogeophysics)

je ta lacate challaw tr dean-eart-+ a:

 _—
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stratigraphic anomalies. The actual count of fractures

per unit area is made and values ure contoured on a

"Fracture Intensity Map''. In areas of known reefs

the fracture intensity is 2-3 times greater on the flanks

of the reef than directly above the reel.

In any tracture patiern there are two main

systems of fractures the axial system and the shear

system. In both sysiems the tractures are sub-

parallel and in cenera! the two systems are at approx-

male mgnrt angies to each other. Because of certain inherent limiting tactors,

Siructure Incidence Surveys have a lower order of

rehability than Octaiied Fracture Analys's Surveys.

To eorme extent at leas!, surface conditions afiect the

fracture count In areas covered by lakes, sloughs

and rivere, the tracture count is zero. Cultivated

areas gereraily yield a lower count than adjacent  virgin territory. Consequently, a dilference or contrast

L
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in fracture count (F/') between two points may be

in part due to structure, but, also due m- part to

different surface condit'ons. To some exten’, this can

be compensated tor by apply'ng appropriate we ghtngs

to the observed counts, but over or under correctons

may result.

Nevertheless, in spte of these sources of error,

it has been demonstrated in (plains) areas where

abundant subsurface contro! ‘'s avaiable, that the incidence

of fracturing is considerably above normal in the surround

ing area immediately out trom the steepest part of the

flanks of the structure. Ths 18 Contras’ with 4

low or normal incidence over the creste! avea and

also to a normal :ncidexrce off structure.
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vystem. in both systems the fractures are sub-

pareite! end in general, the two systems are at

epproximate right angles to each other. Within

Petroteum end Natura! Gas Permit No. 4570 the

ettistical mean direction of the axial system is north 30 degrees west and the statistical mean

direction of the sheer sysiem is north 55 degrees

east. A third minor system, here termed the sub-

exile! system, trends nearly north-south.

No regional! tractures of great length can be

eeen and es these are conceded to originate within

| tre Basement, it is assumed that all fractures plotted

on the mossic originate within the sedimentary section. | Furtnermore, as the tractures are short for this

eree it is very likely that they originate in the upper

two-mirds of the sedimentary section. As the surface

of the Permit is relatively tlat-lying no azimuth correction

is meceseery tor this study. it has been demonstrated

that the low incidence anomalies on a mosaic are

considerebly lerger than the subsuriace feature which
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causes them. The low intensity area on Permit No.

4570 is located in the southeast corner of the Permit

and it is difficult to estimate the size of the causative

feature.

There is this one area on the mosaic where

the fractures are less intense than the surrounding

area. Some fractures are always present within

these areas but they usually 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 subsurtace feature. The type of

feature will be discussed in the next section of this

report.
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STRUCTURE

Petroleum and Natural Gas Permit No. 4570

Is located on the interior plain of the Northwest

Territories about 55 miles to 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 per mile.

Structural features which could 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 Permit

No. 4570 is thought to be much the same

as It is today along the southwest edge of

the Shield. low rounded hills separated

by gentle to abrupt valleys are seen on the  
RAYALTA PETROLEUMS LTD.
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(3)

(4)

DEVONIAN REEFS

Oevonian reels strongly affect the

frecture pattern and control the occurrence

of gas and oil in the overlying beds. Small

Middie Oevonian reels are present just west

of this Permit and others could well be

present under the subject area.

T TT al ING FAULTING

The presence of tectonic tolds is

very unlikely, but some normal! faulting is

probably present.

TOPOGRAPHIC RELIEF ON AN

INTRA-SEDIMENTARY UNCONFORMITY

Uncontormity, is a possible source of

frecture intensity anomalies, but within the

Permit area it is un'ike'y that the relief on

any unconlormities within the sedimentary

section is great enough to afiect the tracture

pattern.

Gavecta eerec.eues LTO

  



 

 

Reference to the Total Fracture

Pattern Map which accompanies this

report will show that there is one area of

"high" fracture intensity, and one area of

"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 southeast corner of Permit No. 4570.  This Basement high feature is most interesting

from the oil and gas point of view. The general

shape of this feature is such that the causative feature

must be a hill on the Basement surface. A fault is

unlikely as the causative feature as the high area

is over one and one-half mi'es in width. If 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 tianks of this high but

is probably absent on the top.  
@arvacta PCTecntuws i.7D 

 



 

 

  
Three hypothetical structure cross-sections

accompany this report and reference to them will

show how Basement "highs" are inferred to be

present beneath areas of low fracture intensity.

Two profiles run at right angles to the strike of

the Basement while the third is parallel to strike. 
Respectfully submitted by:

RAYALTA PETROLEUMS LTD.  
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