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the mosaic with the fractures superimposed. in addition

there are four hypothetical crcss-secnons. All the

above can be found in the ‘older at the back of this

report.
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STRATIGRAPHY

The sedimentary section under Petroleum &

Natural Gas Permit No. 457! is about 2,400 feet

thick and the Ordovician, Devonian and Cre‘sceous  Systems are represented. An unconformity is

present between the Ordovician and Devonian

systems; (between the Chedabucto Lake formation

and the Chinchaga formation) and another is pre-

sent between the Devonian and the Cretaceous.

The Ordovician is mostly clastics with some amount

of carbonate while the Devonian section is com-

posed of evaporite and carbonate rocks. The

Cretaceous is composed of clastics.

ORDOVICIAN

The Ordovician section is about 650 feet
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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 tre Old Fort isiend Formation has yielded

no toesile ee yet ite exact ege is unknown and a

similer ege problem exisis with the Grenite Wash in

northern Alberta. inwever, both formations appear

to be corlormebie with the overlying beds and both

ere often cceniined to topogrephic low ereas on the

Pre-Camorian Ghieid. The ege of the Old For

istend tormaetion is, therelore, probably Middle

Ordovicien, but older than the Le Maire Falis

formation. The sandstone beds of this unit are

er excelien potentia!l resaurvoir.

k&A MATRE FALLS FORMATION

Tre LaMaire Falis formation is 300 to 3506

lee: hick in the region under discussion, and

coreiets of red and green shale, fine to coarse

greired sandsiore and silty to sandy dolomite. The

base of the La Matre Falis is often an argillaceous

Bitty. oolitic 'imestore with some sandy and con-

giorrer atic dolomite and sandstone. Gypsum and

eat are also often present.
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The shales are piaty, fissile and are vari-

colored with red and green being the most common

color, but pinks, brawn 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 lias

directly on the Pre-Cambrian Shield 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 potential reservoir

horizons.

CFrEDABUCTO 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

«ee..-.'consists of a thick bedded to massive,
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highly reeistent, scarp-ltorming, tine greived.,  grenuler, in places ‘minutely vuggy. rediun brown

dolomite, commonly weethering « gale orenge or

orange -brown ir the south, end @ yellowish brown

end grey in the north". Purple motiling ie coremon |

and chert is often present. The ege of the

Credabucto Leake formation ie Upper Ordovicien.  
The reservoir possibilities of this wit in he eub-

surtace do not appear to be great es only minor

vugs are reported from the surface exposures.

This tormation is overlain uncontormably by wre

Middie Devonian System and the Chinchaga torm-

ation of the Middie Oevonian is the overlying unit.

OEVONIAN

The Devonian section is about |,075 lee :

thick and consists of the Chinchaga tormation plus units which are equivalent to the Keg River

and Muskeg formations. The exact sequence  
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eresent is unknown due to a lack of wells in the

eree plue ime tack of surtace knowledge in this

northern area. in addition, the Middie Oevonian

euccession in thie erea is very complex and many

ebrup! limologic changes are present. The

Crin_regs tormetion is recognized es @e "ap-

ebte urvt tft Pe unite ebove tHe Chinchegse cannot

oe correltsted to we rormern Alberta type section

eres.

CRENCHAGAFORMATION

Tre Crincre@ge ‘© about 325 fee: Puck and in

eve erea Pe #7! comeisete of evcoo ese, sorre

curner Germ’. whue eorre dotorvw and limestone

rereccia. Tre Crinctege urcaordormably overties

eo Chedaincto Leake torrmation and ie cormor mably

overtain by yourger Middle Oevoreanr bhede Neor rive

(9963) esewe © Tre Cher eg torre ton @ mostly

Gyoevwr ..... @aG'!y eroded and dees or of ohwe
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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 Sypsum 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 pooriy 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

9ypsuM and brecciated gypsum'', Brecciated

Gypsum and carbonate beds are present through

the entire section in the area north of Great

Slave Lake.

KEG RIVER EQUIVALENT

The section which correlates with the Keg River formation is called the Lonely Bay tormaticn. 
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CRETACEOUS

Tre Cretaceous sediments are about £00 to

600 tee! Mick dependng on surtace elevation. The

Micker sectors ere present under ithe hilis.

L'thologically the section consists of dark

grey. concretionary, gypsiferous shales. These

erealies are Lower Cretaceous in age and a-e

probably equivalent to the Peace River and Spirit

River tormations of northern Aiberta.

TERTIARY

A thin layer of glacial clay, sand boulders

and till lies on the surface of the map arfvra. The

thickness of these deposits varies from place to

place but probably does not exceed !00 feet.   
RAYALTA PETROLEUMS LTD.

 

 



 

 

FRACTURE ANALYSIS

This section of the report discusses the results

of a Detailed Fracture Analysis Survey carried out

on the area under discussion. An aerial mosaic (scale

1.5 inches equals approximately | mile) made from

Dominion Government aerial photographs accompanies

this report. These same photographs were examined

stereoscopically and the fractures plotted on the individ-

ual photographs, then transferred to the mosaic for

analysis.

The theory that the earth's crust is abundantly

and methodically fractured is the basic premise on

which is built the exploration technique known as  Fracture Analysis. A Fracture is defined as '"'...gen-

erally abundant, ratural lineation discernible on aerial

photographs''.

Fracturing is largely caused by external stresses    
RAYALTA PETROLEUMS LTD. 
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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 of rotation.

As stated above, the earth is systematically

fractured and the fracture system would approach

symmetry if the crust were homogeneous. It is con-

sidered that irregularities are caused by regional

heterogeneous conditions within the earth's crust. Local

departures 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 of fracture traces as recorded on aerial

photographs. In a more general way ''photogeophysics'!

can be defined as the methodical statistical analysis of

linear features 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.

'n 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 caused by externa! stresses

on the earth, although internal stresses may play some

minor roll. The most important of these externa! forces

are the diurnal earth tides due to the gravitational effects

of the sun and moon, the change in radial ac. eleration

of the earth along its radius vector and the gradua!

decrease in the earth's rate of rotation. The endiess

rhythemic action of these earth 'des is probably the

principal cause of the systematic trac'ure system seen

over most of the world, even though the amp! tude o!

these tides is only 9/3 inches. The tractures are most

likely generated by the process of fatigue as the end

result of these siresses which are repeated regulacly

over millions and millions of years. Metals tatigque 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 difierent

orientation of the fracture systems in areas of similar

tectonic history but different position. If the forces

are externa! the orientation of the fracture arrangement

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 torces.

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
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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

Fractures have been observed in aerial photo-

graps from every climate and on every continent in

the world. They are expressed as topographic reiief,

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 sireams where the stream course

is controlled by a fracture zone.
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stratigraphic anomelies. The actual count of tractures

per unit area is meade and valves are contoured on a

"Fracture Intensity Map". In areas of known reels

the fracture intensity 's 2-3 times greater on the tlanks

of the reef than directly above the ree!.

In any tracture patiern there are two main

systems ol tractures the axa! sysiern and the shear

system. In both systems the tractures are sub-

parallel and in general the 'wo systems are at appro

imate right angies to each other.

Because of certain inherent timing tactors,

Structure Incide.ce Surveys have a lower order of

reliability than Detailed Fracture Aralys's Surveys.

To some extent at leas!, surface conditions atteci the

fracture count. In areas covered by takes, sloughs

and rivers, the fracture coun! is zero. Cult vated

e@reas generally yield a lower coun! than admacent

virgin territory. Consequently, a ditference or contrast   
 

Sartacta eereci.eues ito

 



 

 

o
Y

 

in trecture count (FF /)) bemween mo pons a, be

iN ort Que to structure, bul, also due - oar! to

Gitterem eurtace cond! ons To some exten this can

be compenea‘ed tor by apo'y "9 appropriate we ght: ngs

to the observed courts, but over or under corrections

may result

Ne_ertheless, —™ sp te of these sources of error,

't has been demonstrated ~~ (plans! areas where

abundant subsurtace cortro' «8 ava'ladie, that tne inc dence

of tracturing & Cone derably above normal om tne surround-

ing area —™medately ou! trom 'ne sieepes! par! of the

flanks of the structure Ths 8 ©” contrast with @

low of normal nc dence over the cesta! area. and

also 'o a rormal nc dence of er ucthure

earangta rerTecsurs TO

  

 



 

FRACTURE ANALYSIS

of

PERMIT NO. 4571

The fracture pattern as shown on the enclosed

mosaic and maps shows a great variation in intensity

over various areas of the Permit. The Permit is

located in the muskeg area north of Great Slave Lake

and is many miles from the closest settlement.

The sedimentary section is probably about 2,000

feet (plus) thick and several systems are represented.

In addition a thin layer of Tertiary glacial till covers

nearly all of the area. Potentiai reservoir horizons

are present within both the Ordovician and Devonian

sections.

Fractures as plotted on the mosaic show con--

siderable variation in intensity. There is one area

where the fracture intensity is greater than normal,

and there are two areas where the fracture intensity     
 

. J
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is less than normal. The high intensity area

shown in red and the low intensity areas are shown

in green. The average length of the fractures is

about 4,100 feet and both mega and micro tractures

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 heavily scarred with glacia! grooves and

striations and that the direction of ice flow was

about north 60 degrees east. Many 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

false anomalies. The removal of all fractures from

a 10 - 12 degree arc in any area wilil create fracture

anornalies and it requires delicate weighting of the whole

pattern to adjust for these effects.
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In any trecture pattern there ere two main systems

of frectures: the aexie!l system end the sheer system.

In both systems the trectures ere subd-parelie! and in

general, the two systems ere eat epproximate right engice

10 each other. Within Petroleum end Nature! Gee Permi:

No. 4571 the statisticea! meen direction of the axie!l system

is north 30 degrees west end the stsitistice! meen

direction of the sheer system ie norm $5 degrees cest.

A third minor system, here termed the sub-enie! system,

trends neerty north-south.

No regione! trectures of gree! ieng can be seen

and es these are conceded to originate within the Bese-

ment, it is essumed that el! frectures plotted on the

mosaic originate within the sedimenwry section. Further -

more, @8 the trectures ere short tor this eree it is

very likely that they originate in the upper two-thirds

of the sedimentary section. As the surtece of the Permit

is relatively tlat-lying no ezimut correction ie neceseery

for this study. it hms been demonsireted mt me low

incidence enoirelies on @ mosaic er considsrebly terger
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STRUCTURE

Petroleum and Natural Gas Permit No. 457!

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 iow incidence anomalies

mentioned in this report are discussed in order of

probability.

(1) PRE-CAMBRIAN TOPOGRAPHY

Basement topography under’ Permit

No. 4571 is thought to be much the same as it

is today along the southwest edge of the

Shield. tow rounded hills separated by gentle
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Relerence to the Tota! Fracture Pattern

Map which accompanies this report will show

that there is one area of "high" tracture intensity,

and two areas of "low" fracture intensity (green).

The general interpretation is that the low fracture

intensity ereas are underiain by 'opographic highs

on the Basevrent. With 'h's established, the

@eduction is that the Basemen' is high in the north—

west and northeas! corners of Permit No. 457!,

Trese Sasemen nigh features are mos! interesting

tram the oo! and gas poin' of .ew. The general shape

of both features is such tha! tre causaiive teatures

rust be a hil on the Basement surface. A fau't ‘is

uolikely as the causative features as the high area

‘8 over one and one hall mies in width. If a fauh

caused tre tracture "low" the widih of the low would

be about one mile or less. Granite Wash sand is

probably presen around the tieo~ks of his high but

® probably absent on tne top.   
RAVALTA PETROLEUMS LTD.

 

 
 



 

 

 

 

Four 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.

Three profiles run at right angles to the strike

of the sediments while the fourth is parallel to

 

strike,

Respectfully submitted by:
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TOTAL FRACTURE PATTERN

SCALE IN MILES
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