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The surtace of the Permit is quite llatl-lying and
ww! relie! doee "ot exnceed 40 lee!t. There is no

v ioped dreinage peatern within this ares but there

ere many irregulariy shaped large end small inter-
mingrt ke present. A layer of very solt muskeg
convere Whip part of he Northwest! Territories and

hie musheg is 80 soft thai it ig impassable 10 all but

specialized vehicles.

Vegewtion congists ol thick stands ol thin ever-
green rees iInerspe~ced with many open areas.
These open areas are covered by muskeg grass and
scrudb deciduous growth. The evergreen trees show
up a8 & medium gray tone on the mosaic and the open
arees are a !ighter gray. A few small paiches of

deciduous rees are present,

There is no topographic form or aerial photo
feature present which immedia‘ely suggests the presence

ol any geclogic structure

The results of this survey are illustrated on

the Total Fracture Map, the Mega Fracture Map plus
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the mosaic with the iractures superimposed. In addition
there are four hypothetical crcss-secnons. All the
above can be found in the iolder a! the back of this

report.
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STRATIGRAPHY

The sedimentary section under Petroleum &
Natural Gas Permit No. 457! is about 2,400 fjeet
thick and the Ordovician, Devonian and Cre‘'aceous
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 clastice 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
thick and is divided into the Old Fort Island, L.a
Matre Falls and Chedabucto Lake formations. The

section is mostly carbonates with dolomite and limy
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dolomie being the dominant! rock 'ype. A sandetore

unit occurs at! the base of ihe section.

QLD FORT ISLAND FORMATION

The Oid Fort Island formation is the oldes!

Paleozoic rock unit present in the area north and
northwest of Grea! Slave Lake. The unit is pro-
bably a "Granite Wash' type ol deposit and where
exposed in OUICTrOpe consis's essentially ol sandstone .
Norris (1962) describes the unit as "consising of
thin to thick bedded, ‘ine to coarse grained, var:-
colored but mainly while, friable, quartzose sand
store, some thin beds ol greenish gray andg AUk y
red siltstone; and occasional laminae and o Hinge
of green shale''. The sandstiones are usua'ly
porous and often friable. Norris's description of
this unit sounds very simiiar 10 the present wriler's
description of the Granite Wash lormaticrn as present
in the Red Earth Oil Field in Township 87, Range

8, West of the Filth Meridian (Alberta) .




As he Oid Fort Island Formation has yielded

no loeeils 88 ye! its exac! age is unknown and a
similar age problem exists with the Granite Wash in
northern Alberwm. However, both lormations appear
0 be condormable with the overlying beds and both
ere olwen cenlined 10 topographic low areas on the
Pre-Cambrian Shield. The age ol the Old Fort
Island formation is, therelore, probably Middle
Ovrdovician, but older than the LLa Matire Falls
lormation., The sandstone beds of this unit are

on emcellent polential resarvoir,

LA MATRE FALL S FORMATION

Trhe LaMatre Fallg lormation is 300 to 350

lee: thick in the region under discussion, and
congists ol red and green shale, fine 10 coarse
greined sandsiore and silly 1o sandy dolomite, The
tase of e La Matre Falls is often an argillaceous
s:ity . owolitic 'imestorne with some sandy and con-
glomeratic dolomile ad sandstone. Gypsum and

salt are also ofen present,
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The shales are platy, lissile 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 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.

CHEDABUCTO LAKE FORMATION

The Chedabucto L.ake 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

..s...""consists of a thick bedded to massive,
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highly resistant, scarp-lorming, ting orei"edqd ,

greanular, in places ™minulely vugEy. mMedium brown
dolomie, commonly weathering & pale orenge or

orange -brown ir the south, and a yellowish brown
and gray in the north”, Purple m™motiling e cormeon |
and chert is olen present. The age of the

Chedabucto Lake formation is Upger Ordovicien.

The reservoir possibilities of thig unit in e sub-
surface do not appear 10 be great as only minor
vugs are reporied from the surface exposures.
This formation is overlain unconformably by the
Middie Devonian System and the Chincraga torm-

ation of the Middle Devonian is 'he overlying unit,

DEVONIAN

The Devonian section is about |,075 leet :

thick and consists of the Chinchaga formation

plus units which are equivalent 10 the Keg River

and Muskeg formations. The exac! sequence
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present is unknown due 10 a lack ol wells in the
aree plue e lack ol surface knowledge in this
northern area. In addition, 'he Middle Devonian
sucCcession in thig area s very complex and many
abrupt lihologic crangee are present. The
Chin_raga lormation g recognized as & ™ap-
able unit! Dt e uniteg above the Chinchaga cannot
e correlaed W e northern Alberw type section

ares .
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good outcrops. The gypsum is generally white,
or banded light to dark gray, and weathers (o 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 wvuggy, 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
gypsum and brecciated gypsum!, Brecciated
gypsum and carbonate beds are present through
the entire section in the area north of Great

Slave L.ake.

KEG RIVER EQUIVALENT

T he section which correlates with the Keg

River formation is called the Lornely Bay formation.
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Norris (1963) describes the lower part of the

Lonely Bay formation ¢« .....'""massive dark
brown aphanitic in part styloilitic limestone ,

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

fine grained lirrestone; medium -bedded aphanitic
slightly dolomitic limestone; and thinly bedded
pale brown slightly argillaceous limesione. A
younger section is described as consisting of ...
"massive, dark to medium brown, line grained
to fetid limestone, overlain by ‘rregularly thin-
bedded medium brown, fine gra ned 1o aphanitic

limestone interbedded with nodu'ar limestone' .

MUSKEG FORMATION EQUIVALENT

In the area north ol Grea: Slave Lake
tF2re are units present which correlate to the
muskeg of northwestern Alberta. it is up to

500 feet thick in th's area and s comprised ol a
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GRETACEOUS

Tre Crewaceous sedirments are abou' 400 1o
000 tee! Mickh depending on surface elevation, The

hicher sechona are present under the hills.,

LU 'thologically the section consists ol dark
grey ., concretionary, gypsilerous shales. These
sraies are Lower Cretaceous in age and are
probabdbly equivalent to the Peace River and Spirit

River formations of northern Alberta.

TERTIARY

A thin layer of glacial clay, sand boulders
and till lies on the surface of the map arca. The
thickness of these deposits varies from place to

place but probably does not exceed |00 feet.
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FRACTURE ANALYSIS

This section of the report discusses the results
of a Detailed Fracture Analysis Survey carried out
or. 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-
uval 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
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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. L.ocal
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

RAYALTA PETROLEUMS LTD




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 exiernal siresses
on the earth, although internai siresses may play some
minor roll. The most important of these external forces
are the diurnal earth tides due 'o the gravilational effects
of the sun and moon, the change n radial ac. eleration

of the earth along its radius vector and the gradue!

decrease in the earth's rate of rotat'on. The endless
rhythemic action of these earth tdes s 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 fractures are most
likely generated by the process of fat'gue as the end
result of these stresses wh:ch are receated regula-ly
over millions and millions of years. Metals latigue 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-

uvate fractures present before glaciation.

In general it can be said that fracture patterns
are caused by either internal forces or external forces.
It 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
shcauld have world wide similarity. However, stable
areas such as the masses of the continents may develop
fraciure patterns due to external forces and tectonically
active areas may develop their own pattern due to

internal forces.

It 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 manilested 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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VEGETAL LINEAMENTS

Vegew! lineaments are he ™Moe! Cormwmon 7
the parkland and muskeg areas o weaslern Carads

and many excellent examples of rachues can be seen

on almost any aerial photograph o northern Heshatchewan

Albertia or British Columhia Straight lines of Lo
deciduous and evergreen trees as we!l as scrudb growt
are universally visible. FHowever K the Mmos! CoMmMon
vegetal lineament! seen by this writer s a straight
"edge'' 10 a clump of trees or bushes. In many cases
these fractures control the size and shape of cultivated
fields. Excellent examples of this latler express/on of
fraciures are present in the western part ol the Peace

River district.

SOIL. _TONAL LINEAMENTS

These reflect differentiation in soil moisture

and general ground water conditions. These are common

————
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strangraphic anomalies . The actual count o Iractures

per unit area is made and values are contoured on a
"Fracture Intensi'y Map' . In areas ol known reels
the frac'ure intensity is 2-3 tines greater on the llanks

of the ree! than directly above the ree!.

In any fracture pattern there are two man
systems ol fractures the axa' systerm and the shear
system. In toth systems the lraclures are sub -
parallel and n general the 'WwO syslems are at approx

imate right angles '0 each other .

Because of! ceran inherent imit'ng laciors,
Structure Incidence Surveys have a lower order of
reliability than Detaled Fraciure Analys's Surveys.
To some extent at leas!', surface condions attec! \he
fracture count. In areas covered by lakes, sloughs
and rivers, the fraciure count s zero. Cultivated
areas generally yield a lower count' 'han admcent

virgin territory. Consequently, a diference o~ contrast

BAYALTA PETROLEVSS L TD




i ir@cture couw (F /1) berweer 'wo pon's ma, be

in part due 0 sirwiure, Ly, also due n par! 10
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FRACTURE ANALYSIS
ol
PERMIT NO. 457!

The fracture pattern as shown on the enclosed
mosaic and maps shows a great variation in intensity
over various areas ol the Permit. The Permit is
located in the muskeg area north of Great Slave L.ake

and is many miles from the closest settlement.

The sedimeniary section is probably about 2,000
feet (plus) thick and several systems are represented.
In addition & 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

— )
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is less than normal. The high intensity area

shown in red and the low inlensity areas are shown
in green. The average length of the fractures is

about 4,100 feet and both mega and micro fractures
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 glacial 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 hey
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 |0 - 12 degreec arc in any area wiil create fracture
anornalies and it requires delicate weighting ol the whole

pattern to adjust for these eflects.
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In any irecture pattlern there are 'wo main systems
ol Iractures: the axial systerm and the shear sysiem.
In both systeme the (rectures are sub-parellel! and in
general, the two syslems are at! approximale right anglee
10 sach other. Within Peiroleum and Nawra! Gae Permit
No. 4571 1he statistica! mean direction of the axial system
is north 30 degrees wes! and the eWlistical mean
direction ol the shear system is north 53 degrees ese!.
A third minor system, hare ermed he sub-axial system,

trends nearly north-gouth,

No regional fractures o! grea! length can be seen
and as these are conceded 10 Originale within the Bese-
ment, it is assumed tha! all irectures ploted on the
mosaic originate within the sedimentary section., Further-
more, as the iractures are short lor this area it is
very likgly that they originate in the upper Wwo -thirds
ol the sedimenary Jection. As the surface ol the Permit
is relatively liat-lying no azimuth correclion I8 "ecCessery
for this study. It haxs been demonsireled et he low

incidence anciralies on &8 Mmosaic ar- considereabdly lerger

-
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than the subsuriface feature which causes them.,

There are two areas on the mosaic where the
fractiures are less intense than the surrounding area.
Sone lractures are always present within these areas
but ihey usually have a lower incidence that the surround-
ing area. These low intensity areas are imporiant
and it is quite likely that they are due to some sub-
surface leature. The lype ol feature will be diccussed

in the next section ol this report.
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STRUCTURE

Petroleum and Natural Gas Permit No. 457!
is locaswed on the interior plain of the Northwest
Territories about 55 miles to the west of the edge
of the Pre-Cambrian Shield. The sirike of the
sedimentary rocks is about north 25 degrees west
and the units dip to the southwest at a few tens ol

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 topograptry under Permit
No. 4571 is thought to be much the same as it
is today along the southwest edge of the

Shield. L ow rounded hills separated by gentle

J
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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 ol "low" tracture intensity (green).
The general interpretat'on s that the low fracture
inlensily areas are under'ain by ‘'opographic highs
on the Basement, With 'hs established, the
deduction is that the Basemenr! is high in the north-

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

Thase Basemen' high leatures are Mos! interesting
lrom e o! and gas pon ol vew. The general shape
o! Loth lealures s such 'ha' e causalive features
mus! be a NIl on the Basement' surface. A fau't s
uniikely as 'he causative lea'ures as the high area
‘s over one and one hall mies in width, [f a faun
caused 'he irac'ure '"'tow' 1he wid'h of the low would
be about one mile o less. Granite Wash sand is
probably presen! around the ''a-ks of his high but

s protably absen' on the 'op.
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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 .
Respectiully submitted by:
RAY AL TA PETROLEUMS L TD.
7 7 /
g < ,
//?//L, l /{L"//g
WGC/ip

RAYALTA PETROLEUMS LTD,




REFERENCES

BLANCHET,

HAMAN, P.J.

NORRIS, A.W.

P.H.

"Development of Fracture
Analysis as Exploration
Method"., Amer. Assoc.
Petrol. Geol. Bull, Vol.

41, No. 8, 1748-1759 (1957).

"Geomechanics Applied to
Fracture Analysis on Aerial
Photographs!' ., West. Can.
Res. Publications. Series 2
No. 2, (1964).

"Stratigraphy of Middle Devonian
and Older Palaeozoic Rocks

of the Great Slave Lake
Region, Northwest Territories'".
Geo. Sur. of Can., Memoir
322. (1965)




CHERMARC DEVELOPMENTS LTD

P & NG PERMIT 4571
TOTAL FRACTURE PATTERN

SCALE IN MILES






>

g ‘ ‘V.Al“‘.
= R AN 7

o7/

\ 4 " ! L J
| Q“ S org -
/},&"ﬁ'—‘g‘ A = - / '
(X e 2] A “Fa—- T e )
\ 7] - — A | T , /
)% i) “afE N
> QA g S o ~ </ 1
. () NN
| . s = ‘Q.,’, 4 NN NP 8
vy "'9-"' z *45:%?:»@41‘? - .’(/ / ‘ '%/
e N A
N S R A< RN N\ ﬁ

CHERMARC DEVELOPMENTS LID
P& NG PERMIT 4571
TOTAL FRACTURE PATTERN

SCALE IN MIES




JAUTOUATS TUIMIAS 3J8ABON

TUIMRAS 30 DAMR

[:, —— o VM348 JAVODR

JAMSOU

WOJ MOIT>32 22080 YTIRUITWI 3UTDASA L

AQT) 2TMIMS0IIVIA DFAMSIIHD
ITeh TIMA39 DM 8 9

23IM W1 3JAD2
€ iy [ 0 [




JAUTOUATZ TIMICAS 318A8079

TNIM3I2A8 30 DARR

TNIMICA8 JANOIDIN ~

HOIH

JAMAON

WOJ

MOITI32 22090 YTIZNITUI FRUTIASI

ATl 2TMIMI013v3A D9AMAIHD
12N TIMA39 DM 8 9

23M U 3JAD2

€ iy ! 0 |




q ‘0
TUINAT VIMIAS 1848009
|
t THIN 248 10 AR
——_ | __//
I‘ ~ e DAL WM W OB ——————y
H A AW - l } o
—————— |
9 ‘0
MO
e |
- VL O W AN - -l |
sawson | : ! - I —~—~~—4
| ‘
WOy MO DN OB vttt gt as . T

aTJ 2TUIM30IIVIA DFAMSAIHD
1T28 TIMA39 OM 8 9

o A
1

| $ 9 ]




H )
JRUTOUSTZ TUIMIRAS 3J8A80%9
f_\} ELUSELBL LI LI EV YWD | IVIIWI2AS 10 AMU2
=
-‘ TIN 48 JANOIDIRE —
L — — - e |
H "
HOIH
|
I — ]
JAMSOU ' AMAL WOANR N QIRNOD 1
| |
| [
| |

WO|

WOIT32 2208) YTRUITUI IRUTIANI

ATJ 2TN3IMI0J3IVIA DFAMAIHD

INSA TIMA39 DM 8 9

23IM U1 31AD2
< [ 0




