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INTROQUC TION

Thvs repor! discusnses the results ol a Genera)l
Geology and Fracture Analysis Survey carried out
within, and in the /mmediale viCinity ol, Peiroleum and
Natural Gas Permit No. 5053. This Permit is
located in the Norihwest Territlories and is held under
the Canada Oil and Gas Land Regulations and is
located between 120° 30' to 120° &5 longitude and
63° 30' to 63° 40' latitude. The Permit is 730 miles
north of Edmonton and 200 miles norihwest ol

Yellowknifle .

The Yellowknite Highway is aboul 180 miles
eoutheast of the Permit and this is the only road which
passes through the area. Access to the Permit
itselt is by helicopter or on ‘oot during the summer
or by vehicle during ‘he months when the ground is

frozen. However , there are no roads in the area
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STRATIGRAPHY

The sedimentary section under Peiroleum &

Natural Gas Permii No. 5053 is about 2,400 fee!

l ick and the Ordovician, Devonian and Cretaceous

systems are represented. An unconformity is
present between the Ordovician and Devonian

5 syst@ms; (between the Chedabuc'o Lake formation
and the Chinchaga lorination) and another is pre-
sent between the Devonian and the Crelaceous.
The Ordovician is mostly clastics with some amount
of carbonate while the Devonian secion s com-
vosed ol evaporite and carbonate rocks. The

Cret@aceous '8 composed ol clasics.

_ORDOVICIAN

The Ordovic an section s about 650 feet
ik and is divided no the Oid Fort Island, L.a
Matre Falls and Chedabucto Lake formations. The

' section is mosily carbonatles with dolomite and limy
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dolomite being the dominant rock 'ype. A sandstone

unit occurs at the base ol the seclion.

OLD FORT ISLAND FORMATION

The OIld Fort Island formation is the oldest

Paleozoic rock unit present in the area north and

northwest of Great Slave Lake. The unit is pro-
bably a "Granite Wash'" type ol deposit and where
exposed in ouicrops consists essentially ol sandstone.
Norris (1962) describes the unit as ''consisting ol
thin to thick beuded, line to coarse gra'ned, vari-
colored but mainly white, friable, quartzose sand
stone; some thin beds of greenish gray and dusky
red silistone; and occasional laminae and partings

ol green shale'". The sandstones are usually
porous and often (riable. Norris's description of
this unit sounds very similar to the present wriler's
description of the Granite Wash formaticn as present
in the Red Earth Oil FField in Township 87, Range

8, West of the Filth Meridian (Alberta) .
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As the Old Fort Island Format'on has yielded

no lossils as ye! ils exac! age is unknown and a
similar age problem exisis with the Granite Wash in
northern Albera. However, both lormations appear
10 be conlormable with the overlying beds and both
are ollen conlined 10 topographic 'ow areas on the
Pre-Camb-ian Shield. The age ol the O'd Fort
island lormation is, 'herelore, probably Middle
Ordovician, but older than the La Matre Falls
lormation., The sandsione beds ol he unit are

an excellen polential reservoir,

LA MATAE FALL S "OAMATION

The LaMaire Malie tormation s 300 o 3%0
lee! Mick in e region wer Fecuasion, and
conaiate of red and green shawe e 0 (oaree
graired sandetone ansl sty ‘o aa naly dolorite Tre
taee of e Lae Mave Falia ‘a ofen an argllacecus
ety oolitic lirmestorne w h aoarve aansly and «on
glorre ratic delarvite a ) asarchatore Qypacr ansd

sah are alan often weae
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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 1o coarse grained. Where the sandstone lies
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
ol this formation are good potential reservoir

horizons.

CHEDABUCTO LAKE FORMATION

The Chedabucto Lake formation is about
200 10 250 leet thick in the vicinity of the Permit
and the unit consists ol massive, clitt-forming
dolomites some ol 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 weathering a pale orange or
orange-brown in the south, and a yellowish brown
and gray in the north!"., Purple mottiing 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 unconforrmably by the
Middle Devonian System and the Chinchaga form-

ation of the Middle Devonian is the overiying 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 formations. The exact sequence




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 Devonian
succession in this area is very complex and many
abrupt lithologic changes are present. The
Chinchaga tormation is recognized as a map-
able unit but the units above the Cninchaga 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 of evaporites, some

minor dolomite plus some dolomite and limestone
breccia. The Chinchaga unconformably overlies

the Chedabucto L.ake tormation and is conformably

overlain by younger Middle Devonian beds . Norris
(1965) states " The Chinchaga formation is mostly
gypsum ... .easily eroded and does not produce

2P0 0000000000000 O00060 00D
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Norris (1963) describes the lower part of the

Lonely Bay tormation 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 1o medium gray,

line 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
10 letid limestone, overlain by irreguiarly thin-
bedded medium brown, fine gra'ned to aphanitic

limestone interbedded with nodular limestone!''.

MUSKEG FORMATION EQUIVALENT

In the area north of Great Slave L ake
Fare are units present which correlate to the
muskeg of northwestern Alberta. It is up to

800 ftee! thick in th's area and is comprised of a
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loner 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 Presqutile 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 L.ower Cretaceous in age and are
probably equivalent to the Peace River and Spiril

River formations of northern Alberta.

TERTIARY

A thin layer o!l glacial clay, sand boulders
and till lies on the surtace ol the map area. The
thickness o! these deposits varies (rom place ‘o

place but probably does not exceed 100 ‘ee!.
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systerm s apphed by any methoc .cording all obser-
vable lineations, or the totality ¢ a certain type of
linear leature, and the statis) al presentation of the data
on contoured inensity mar > ol dry plotting the fractures

directly on the mosaic.

In s repor! a megalracture is longer than one

mile and @ microlracture is shorter ‘han one mile.

e PR
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GENERAL STATEMENT

ORIGIN OF FRACTURES

Fracturing is largely caused by external stiresses
on the earth, although internal stresses may play some
miror roll. The most important of these external forces
are the diurnal earth tides due !0 the gravitational eflects
of the sun and moon; the change in radial acceleration
of the earth along its radius vector and the gradual
decrease in the earth's rate ol rotation, The endless
rhythemic action of these earth tides is probably the
principal cause of the systematic trac'ure syslem seen
over most of the world, even though the amplitude of
these tides is only 9-13 irches. The tractures are most
likely generated by the process ol fatigue as the end
result of these stresses which 3re repeated regularly
over millions and millions ol years. Melals latigue in

the same manner when subjected to continual vibration .
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have become consolidated enough to fracture. This
upward propagation is caused by the latigue caused
by stress, which in turn is caused by diurnal earth

tides .

EXPRESSION OF FRACTURE

Fractures have been observed in aerial photo-
grape rom every chimate and on every continent in
e world, They are expressed as topographic relel,

egemion dflerences and =soil ormal dilerences.

TOPOCRAPIC R IEF LINEAMENTS

A corenon lype are 7’ eliel linsamenta whit »
cmr be ar leated by a «hange {uasuaily abrupt) ol topo
@ ok eslevaton o eiher @ de of a relatively siraight

B frey @y alao e @y cssed as siragh valleys

ar Pt or by eawvaygv alvea™s sMhere e airearn o ae

e conweolled by & Wachwre jove
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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
vegelal lineamen! seen by this writer is a straight
r"edge'" to a clump of trees or bushes. [In many cases
ihese !ractures control the size and shape of cultivated
lields . E xcellent examples ol this latter expression of
iraclures are present in the western part ol the Peace

River district,

SOIL._TONAL _LINEAMENTS

These rellect dillerentiation in soll moisture

and general ground waler conditions . These are common
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stratgraph c anomaes. The actual count of tractures
per unit area is made and values are contoured on a
 racture Intensity Map'. In areas ol known reefs
e iracture intensily 's 2-3 times greater on the flanks

of e ree! than directly above the reef .

In any lraciure patlern \here are two main
eysterme of fractures he axia! system and the shear
ey sle™ iIn both systerms the lractures are sub -
pmraliel ad N general the 'WwoO syslems are at approx-

e gt angles 0 each other .

e awse O certan inherent hmiting factors,
War o r® I dece Durveys have a lower order of

cetab-iry man Detled Fraciure Analys's Surveys.

o aorre esent atl leas!, surface condiions aftect the
e @ ¢ O In arean (overed by lakes, sloughs
sl rivera,. e raciure « ount is zero. Cultivated

s -sme gsrerally yeold a lower coun! than adjacent

wlo gio BTV ey Conaeqguently , a dilerence or contrast
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in fracture count (F /') between two points may be
in part due to structure, but, also due in part to
different surface 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 spite of these sources of error,
it has been demonstrated in (plains) areas where
abundant subsuriface control is available, that the incidence
of fracturing is considerably above normal in the surround-
ing area immediately oul from the steepest part of the
flanks of the structure. This s ‘n contrast with a
low or normal incidence over the crestal area, and

also to a normal incidence oft structure.
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FRACTURE ANALY SIS
OF

PERMIT NO._ 5083

The tractlure pattern as shown on e
enclosed mosaic and Maps shows a greal var
ation in intensily over various areas of the Ferm
The Permit is located in the muskeg acea eas!

ol Keller LLake, Northwes! Territories and e

hundreds of miles (rom the closes! seitlement

The sedimentary seclion s protably abowt
2,400 teet (plus) thick ana several asystiema are
represented. In agditior a h.r layer of Tertary
glacial till covers rearly all ol e area Pose el
reservoir horizons are present within bo'n e

Ordovician and Devonan sechons

Fraciures as plotted on the Mmosa: ahow

considerable variation in intlensity There s ore
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“-ithin e Basement, it is assumed that all Iractures
shoned on he mosaic originate within the sedimentary
°m « o ” rermore, as the fraclures are short

v e area 1 is very likely that they originate in

e wpowr wo-Phirds ol the sedimeniary section. As
e Surtace of e Permit is relatively flat-lying no

o s h correciion e recessary for this study. It

e Seen @emanetraled 'ha! the low incijence aromalies
o @ maenc are considerably larger than the sub-

erfinee Sanse which causes them .

Frere @ 0@ area on the mosaic where the
e hree 8’ lBee meree Man e surrounding area,
S Vashseoa are always presem wihin these

e St Pey weumlly Fave & lower incidence than

e @ ¢ mdihng A eR Trese low intensity areas
PN S e e imely that they are aue
w awrew Sl Bece featse Tre type ol loature
w 't e Aae waaed o Pe res! e®c' On O ™Mia “@POri.
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STRUCTURE

Petroleum & Natural Gas Permit No. 5053
is located on the interior plains of the Northwest
Territories about 65 miles to the west of the edge
of the Pre-Cambrian Shield. The strike of the

sedimentary rocks is about north 30 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 .

l. PRE-CAMBRIAN TOPOGRAPHY

Basement topography under Permit
5053 is thought to be much the same
as it is today along the southwest

edge of the Shield. Low rounded hills

RAYALTA PETROLEUMS LTD.




separaled by gentle to abrup! valleye
are seen on the Shielo and these
leatlures are uncoudedly Ore sen! Under
the subject Permit (5083). Thre
ellect ol this Beseme~! relie’ on e
overlying sedimentary rocks 8 oten
great. The Gra'ile Waeh se 9 (8
usutlly present in he 10, OQT aphic
"lows'" on the Basemen! bu! absent

on the "highs". The Oranrite Wash

is an excellent polerlial reservoir.

Further ellec's o' Basemer' !0no©
graphy on beds higher than the
Granile Wash is the gentle lolding
present over Basement hille. These
lolds are anticlines (" eve y 8ense

and could form traps lor oil or gas.
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Gwver lyifg reche and "eee Balhree
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DEYONAN NEETS

Oeverian reel, swangly aNed:
e rachore patern ard conwrel
e occurrerce ¢ gae and ol In e
over tying tede. Wral Miduie
Devonian reels are oresent SouW -
west of wia Permit (303)) ana
othere could well e present i

e subijec! area.

TECTONIC FOLDING & FALATING

The presence ol wcilonic lolde is

very unlikely, but some normal laulting
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e Orotmbily O e ee

¥ OFOGRA Py C mREuIEE O
AN INTRA SEOMENT ARY

NCONF ORI T Y
e onkar Tty | e @ poee bLie
source of rache e naity anomales,
bt withir he Permit area ! ie
winely at e relie! on any wWCon-
tor mities within he sedimeniary
secton s grea!l enough 'o altect the

Irachre patiern

Relerence o the Towal Fracture
Pattern Map which accompanies his
repor! will show hat! there is one area
ot "high' Iraclure inlensitly and one
area o 'low' Iracture nensity (yreen)
The general interpretation is that the

.
low lraclure intlensily areas are under -

lain by topographic highs on the Base -

ment. With this established, the
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deduction is that the Basement is high
in a belt running northwes {-southeast
across the southwest corner ol this

Permit (5053).

These Basement high flealures are most interesting

from the oil and gas point of view. The general shape

ol this leature is such that the causative feature must

be & hill on the Basement surface. A fault is unlikely
as the causative fleature as the high area is over one

and one-hall miles in width. it a fault caused the

fracture "low" the width of the low would be about

one mile or less.

Granite Wash sand is probably present on the

flanks ol these highs but is absent on top.
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