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No regional fractures of great length can be seen
and as these are conceded to originate within the Base-

ment, It Is assumec that all fractures plotted on the mosalc

originc e within the y sectlon. , as
the fractures are short for this area It Is very likely that
they originate in the upper two-thirds of the sedimentary
section. As the suriace of most of the FPermit Is relatively
flat-lying no azimuth correction is necessary for this study.
It has been demonsirated that the low Incidence anomalies
on a mosaic are considerably larger than the subsuriace
feature which causes them and thus any anomaly under

Fermit No. 5587 could be of reasonable size.

There are (wo areas on the mosaic where the
fractures are less intense than the surrounding area. Some
fractures are present within these arvas, but they do have
a lower incidence that the surrounding area. These low
intensity areas are important and it Is quite likely that they
are due to some subsurface leature. The type of feature

will be discussed in the next section of this repeort.
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STRUCTURE

Petroleum and Natural Gas Fermit No. 5587
is located In the MacKenzle Basin ol the Northwest
Territories, about 200 miles to the west of the edge of
the Fre-Cambrian Shield. The stirike of the sedimentary
rocks Is about north 20 degrees wes! and the units have
been folded and laulted Into typical mountaln and foothill

structures.

Structural features which could be present and which

could cause the low

In this

report are discussed in order of p.ctabllity,

i rI= = =,

The whole of the Fermit area has been
subjected 1o foilding and laulting and the upthrust
Franklin Mountains are present In the northeast
corner of the area. The structural leatures
presant will control the accumulation of olf or
gas and these same features control the fracture

patiern.

Reference to the Total Fracture Fattern

Man which accompanies this report will show

RAYALTA PETROLEUMS LTD.




that there is one area of "high" iracture
Intensity, and two amas of "low" Iracture
Intensity (green). The general interoretation
Is that the low fracture inlensity areas are
underiain by topographic or structural high
featuras. With this established, the deduction
Is that there are structural "highs" present
under the areas colored green on the total

fracture map.

(2) PRE-CAMBRIAN TOPOGRAPHY
Basement topography under Permit No.
$587 Is thought to be much the same as It Is
today along the southwes! edge of the Shield.
Low rounded hills separated by gentle to abrupt
valloys are seen on the Shiald and these leatures
arse undoubledly present under the subject Permit,
The effect of this Basement rellef on the overlying
sedimentary rocks Is often great. The Granite
Wash sand is usually present In the topographlic
"lows" on the Basement, but absent on the "highs'.

The Granite Wash Is an excellent potentlal reservolr.

Further elfects ol Easement lopography on

beds higher than the Granile Wash is the gentle
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folding present over Basement hills. These
foids are anticlines In every sense and could
form traps for oll or gas.

Many small faults have been reported
by A.W. Norris (1955) In the Basement and
Immediately overlying rocks and these features
could cause closure within the sedimentary units.

(3) TOPOGRAPHIC RELIEF ON AN

Unconiormity is a possible source of
iraciure intensity anomalies, but within the Fermit
area it is unlikely that the relie! on any unconiorm-
llies within the sedimeniary section Is great enough

to affect the fracture pattern.

(4) BEEFs

Reels of any age sirongly allect the fracture
pattern and control the occurrence of gas and oll
in the overlying beds. However, It is uniikely that
any reeis are present in the area of Fermit No.

5587,
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These structural high features are most interesting
from the oil and gas point of View. The general shape
of these leatures is such that the causative iealure must
be a subsurface anticline. A fault Is unilkely as the
causative feature as the high areas are over I-1/2 miles
in widtr.. If a lault caused the fracture "low" the width
of the low would be about one mile or less. These
anticline areas should be Investigated further and a
gravity survey Is recommended as the next stage In the

evaluation of this Fermit,

. Respectiully submitied by:
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INTEODUCTION

This report discusses the general Stratigraphy
and Fracture Patiern within, and in the Immediate
Vicinity of, Petroleum and Natural Gas Fermit No. 5587.
This Fermit is located In the Northwest Territories
between 123° 30' and 123° 45' longitude and 63° 30' to
63° 40' latitude. This places It about 760 miles north-
west of Edmonton and 320 miles north of Fort Nelson,
Erilish Columbla. The MacKenzle River flows through
the southwest corner of the Fermit and the settiement
of Wrigley Is located on the MacKenzie River, IS miles

south of the FPermit.

The area can be reached by boat lrom Hay River
via Great Slave Lake and the Mackenzie River or
via aircrall. There are no roads within the area and
a helicopter would be required to reach any part of the

FPermit other than banks of the river.

The whole of the Fermit area is drained by the
MacKenzle River and its tributaries. The Ochre River

flows through the southeast corner ol the Permit and
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joins the MacKenzie two miles south of the Fermit.

A large unnamed creek flows east through the FPermit

and drains most of the » . The drainage pattern

Is dendritic in part It is

by the structure present in the McConnell Range ol the
Franklin Mountains. It is also quite possible that some
major siructural feature (Basement lault etc.) controls

the location of the MacKenzie River.

Maximum relie! within the Fermit is in excess ol

2,300 feet; the elevation of the MacKenzie River Is
below 300 feet and the highest elevation along the
McConnell Range Is over 2,600 feet. About two-thirds
of the Fermil area Is more or less llat lying and is
below the 900 ‘oot contour. The remaining one-third
(the northeast part of the area)is occupled by the
McConnell Range ol the Macienzie Mountains and is very

rugged.

The whole of the Fermit Is covered with evergreen
trees and only a few patches ol deciduous growth are
present. Naturally open areas are present in a belt
which trends northwesi - southeast and Is about two miles

east of the MacKenzie River.
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SAMBRIAN

Rocks of Cambrian Age are not exposed In the
Camsell Range or In the Maci<enzie Mountains which
lle a short distance west ol the Camsell River. D.R.
Kingston has mapped & sequence ol Cambrian sediments
at a location along the south Nahanni River which lles
about 125 miles southwest ol the FPermit. The section
here is brought to the suiace by granite Intrusives.
They are also exposed at @ number of locations in the
general Normal Wells area. A comparison of the south
Nahann! River section with the Normun Wells exposures
should provide some idea of the sedimentary section to

be expecied under the Camse!l Range.

KATHERINE GROUWF

The Katherine group which represents the earliest

in the an Wells region are
named from a section exposed In the upper Carcajou River

area which lies about 45 miles west ol Fort Norman. The
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section of quartzites and black

platey shales. The shales are green, choclate and blacic
coloured with the black being platey and bituminous. They
are contained as Interbeds In the quartzites which are
generally pink, bull, rusty and white colourcd In outcrop.

The top of the Katherine Is placed at the base of a

shale + The base of the
Katherine was not seen, leaving the ol thickness unknown.
The Katherine has not been penetraled by any wells to

date .

MACDOUIGAL, SROWP
The type section of the Macdougal is located about

49 miles west of Fort Norman In the Dodo Canyon of
Macdougal Creek. At the type section the Macdougal is
divisable Into a number of lormations which tolal 997 feet
in thickness. The base is placed at the bottom of a 130
oot thick chocolate brown shale while the top Is placed
above 50 feet of evenly bedded limestone with shale part-

ings. L the group ol interbedded lime-

siones, reddish gypsum, black
petroliferous shales and green, red and chocolate coloured
shales. Laudon mapped the section at Imperiel River
which Is 30 miles northwest of the type section. The
Imperial River section is 1,839 feet thick, with the base

not exposed. The lower part of the section consists of
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mn sandsiones with minor amounts of maroon and green
shale. About 1,380 feet above the base the section be-
comes conspicuously shaly. There is a five loot bed of
gray nonfossiliferous limesione located 1,390 leet above the
base. The upper shale unit conains a considerable
"n«lydnyp.\nlndl-bphtanaﬁ*tyan‘do-

torted. Laudon considers this as possibly due to solution

of the gypsum resulting In collapse of the shales. Over-
lying the Cambrian - Macdougal s about 320 feet of tent-

ative Cambrian limestone and shale beds. They are

. pal from the | by an ty and
trom the overlying Ronning by another unconformity. The
limesiones consist of black sandy limestones which grade
upwards into a rythmically allernating series of black to

dark gray slightly nodular and thinly

shales. They conain large calcareous algae which exceed
three feet In dlameter in some cases. The Macdougal
was noted fo consist ol megacyclic aliernations of shallow
water sandsiones and deep waler maroon and green shales
throughout the section. The sands ars cross-bedded and

ripple marked In pact.
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SALINE BIVER FORMATION

The Saline River formateon is present at Norman
Wellzs as & 2,000 (noi bed =t aslt within the Macdougal
group. The type section of the Saline River formation
lies two miles above the junction of the Saline River with
the Mackenzie River which is about 76 miles up the
Mackenzie River from Wrigley. The section exposed Is
100 feet thick with neither the top nor the base seen.

The estimated thickness is 500 fest. The section exposed
consists of red and green shales Interbedded In part with
gypsum and salt deposite. Salt springs in this area have
their source In the Saline River formation. The -—aline
River formation at the type section Is underiain by older
beds of the Macdougal group and by about 630 feet of the
Katherine group. The KKatherine Is exposed on Clark
Mountain, which is about ten miles northeast of the Saline

River type section, as mainly pink and red quarizits.

The Saline River formation is a very widespread
unit and is belleved to extend far to the northwest of
Norman Wells as well as far to the south of Norman Wells

for the following reasons.

(1) The overlying Ronning carbonal are
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brecclated at in the

Mountaine west of Inuvik, suggesting solution collapse .

(3) Aeromagnetic coverage north of Inuvik
has disclosed two lestures which bear a marked
similarity to known salt domes in the Arctic islands.

(3) The gypsum in three diapiric structures
which intrude Cremceous beds on the sast margin at
the Richardson Mountmins, west of Inuvik, conmins
evidence ol early Faleczolc origin.

{4) The Saline River type section Is present
about 100 miles southeast of Norman Wells.

(S} The Cambrian exposures mapped by
Kingston on the south Nahunnl River conmins salt and

gypsum bearing limestones.

The south Nahannl River section which was mapped
by Kingston is similar to the Imperial River section mapped
by Laudon. The age of the Cambrian was not esmblished
by fossil evidence but rather by stratigraphic position
and the abova noted similarity to the Norman Wells sections.,
The south Nahanni section Is 2,160 leet thick and was
measured on Lol Mountain, The section consisis of a

cyclic sequence of a'arnating shallow waler tan sandatones




and siiistones, marovoen whales, red to brown to black
\ and gray limesiones with some dark brown shale In the
upper portion. The saction differs from the Imperial
Fiver section In that It contains much more lim.)stone
Indicating a deeper vater deposit lurther removed from
the source of the clastics. The limestones near the base
are massive, silty and reddish brown while In the mid
portion of the section they are mainly brown with fine
shale lami-ations. Towards the top thay become Wn 1o
gray and coarsely crystalline and linally the upper bed Is
a massive, black, medium crystalline limesions. The

section was described by Kingston as consisting of a

number of megacycles 'g of a basal over-
lain by a shale and silistone sequence and topped off by a
sandsione layer. The shales and silistones are maroon

coloured and pre nt in fine laminations In the lower half

of the section while In the upper hall they range Irom
maroon 1o reddish yellow to yellow to trown to chocolate
coloured. The sandsiones are malnly tan to brown and
medium to coarse grained well sorted rocks. They are
generally hard and well cemented grading 1o sedimentary
quartzites in part. Lecal cross bedding Is present as
‘ are conglomerates both of which Indicate shallow water

deposition,
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Easal sands, sliitsione and shales with some gypsum

of similar stics 1o those
at Norman Wells and South Nahanni River are described
by Douglas and Norris in the Horn River area which

lles to the east of the Fermit. They did not determine

their exact age but od them as O or
older. Some of the sandstones are noled to be quite a

iriable, porous, loosely consolidated unit,

The section ol Cambrian rocks described above
. indicate that Fermit 5587 should be underiain by rocks
of Cambrian age. Subsurface control for this inlerpret-
ation Is present In FFPC Tenneco Root River 1-60 which
is about 75 milas south of the Fermit. The lower 889
feet of this well was drilled primarily In red and green
shales with some dark gray shale in the middle portion

of this Interval. There are acattered red silts throughout

with some thin red sandstone stringers near the base with
some hematite. Canadian Stratigraphic Service Ltd. have
placed this sequence In the Fre-Cambrian. The operator

of the well placed It either In the Cambrian or Fre-Cambrian,

° ©On the basis of the og! y the k

and the previously described Cambrian sections as well as
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geographical location it Is placed by this writer with
reservations In the Cambrian and the well Is not considered

to have reached Fre-Cambrian rocks.

The FFPC Tennece Root River 1-60 well and the
Fermit in question are Inlerpreted as lying on the eastern

flanks of the Camsell Easin resulting In a rapld thickening

of all Y ina ction.

In spite of the predominately shale section in the FFPC well
It Is lelt the Cambrian in this area should contain porous
shoreline sands, bar sands as well as sands on lapping
Fre-Cambrian highs. Similar sands are found 1o be
prolific producers in the Red carth Creek and Ultikuma

Lake areas of northern Alberta. The dslineation of

pr areas lor 9 such sands Is dependent
on a knowledge of present Fre-Cambrian siructure as

well as Its topographic expression during the deposition of
the sands. A gravity meter and airborne magnetometer
survey could be used to good advaniage In locating areas
requiring more detalled exploration such as a selsmic
program. In view ol the relatively shallow depth Invoived
plus the possibllity of locating major reserves the Cambrian

should be evaluated by any welis drilled In this region.
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I s ol « lan sands in siructures

could aiso provide a irap of major proportions.

Since the Saline River salt is so widespread there

a distinct possibility that the Fermit under review is

underiain by it.  Solution of this salt creales the possibility

of salt siructures being presen' in the overlying carbonates

of . lan and C age. Salt structures
have besn lound productive at Fainbow i.ake in Alberta

well as in south easiern Saskalchewan. The crinkly

mapped by Laudon ai imperial River may

. distoried shal
be a product ol salt removal rather than gypsum solution

was suggesied by him. As was mentioned previously
the brecclalion of the overlying F<onning carbonates at
various oulcrops may be dus 1o removal of the Saline
Fiver salt by solution. The Middle Devonlan Eear Fock
formation is alsc widely brecciated which may be dus to

& later siage of =aline Hiver salt removal.

Ln] %1%)

. SUN EQFM N

The type section of the =unblood formation is on

Sunblood Mountairi which Is located on the Upper South
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Nahannl River. I<ingston defined the Sunblood lormation
as the term for the entire Ordoviclan section in the area.
It consists of 2,500 feet of dark gray relatively massive

nodular limesione beds at the type section. Douglas and
Norris of the Geological Survey of Canada, modified the ‘

Sunblood formation at the type section In 1960. The

ol as by them 3,490 feet
and fossil evidence places the age ol the formation as
Middle Ordoviclan. They identitied and mapped as a
lurl’\orl 2,530 leet of Middle Ordoviclan rocks which lle
above the Sunblood and form the dip slope of Sunblood

Mountain.

Rocks of 1! age are on
and Delorme Ranges which lle southwest and west of the
Fermit. The basal 340 beds on Whitlaker Range are

of light gray, fine to

medium grained Inlerbedded with sandstones, dark gray
and medium grained. Owsriying this unit Is a 335 foot
seaquence of thinnly 10 thickly bedded limestiones which are
fine grained and gray In color. This unit Is in turn
overlain by 680 feet of reddish orange to brownish gray

. intlerbeds of fine to medium grained, sandy to silty lime-
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stones, and line grained dolomites and dolomitic sand-
stones. The uppermost 260 feet of this section consists

of dark gray fine grained limestones and calcareous shales.
The Delorme Range section consists of 1,600 feet of beds
of siity and sandy dolomite which are medium gray, fine

10 cryplograined Interbedded with thinnly bedded pale brown
fine grained dolomitic sandstone. As was noled above

th- type section of the Sunblood is overlain by an addiional
2,530 leet of Middle Ordoviclan rocks. They consist of
massive to medium bedded fine fo cryplograined dark gray
limestone with minor interbeds of dark gray shale, sili-
stone and sandstone. About the middie of the formation
there are several massive beds of medium to coarse

grained light gray dolomite .

HITTAKER FORMA N

The term was | by

Douglas and Norris to cover a thick sequence of lime-
stones dolomites and shales which overly the Sunblood
formation except where it is overiain by the Middle Ordo-
viclan rocks which form the dip slope of Sunblood Mountain.

They make a three fold division of the

and state that 'the lower and middle parts are approximately




esquivalent 10 map-unit number twe' (which is their wrm
for tha formation forming the dip slope ol Sunblood
Mountain).  The type section of the Whitlaker formation
is on the east flank of WhitiakerRange or about 60 miles
northwest of the Permit. The section Is 4,070 feet thick
with the lower unit consisting of 1,320 leet of dark gray
to gray fine 1o medium grained limestone which Is thinly
bedded. The middle unit consists ol 860 feet of mainly
fine grained dark gray medium to thick bedded sparsely
cherty dolomitss. They are commonly fossillferous, con-
taining colonlal and simple corals. The lower and middie

are dated by fossils as late Ordoviclan in age.

unl
The .pper unlt Is 1,890 feet thick and is made up of

dark gray to gray black fine grained, thinly bedded lime-
ston. ~ith altlernating thin beds of black to dark gray siit-
slone near the base. This unit was dated by O'Eertos
and Jackcon as late L.ower through early Upper Sllurian
on the basis of graptolite fauna. They noted that the
Whitialcer formation at the type section conlormably overlies
the Sunblood formation Is probably conlormably overiain

by the Delorme formation although they did not see the
contact. The upper unit of the Whittaker was noled by
Douglas and Norris to be a more recessive type of de-

posit than the lower two units which are mainly carbonates.
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SILURIAN

As noled above In the discussion of the Whittaker
formation the upper unit of that formation coniains a
grapiolite launa of Silurian age. This section is present

at the Whitlaker Rangs as well the Delorme Range.

The of both are the same.

Douglas and Norris named the sequence of lime-
. stones, dolomites and shales which overiie the Whitlaker
formation and underlie the Camsell formation the Delorme
formation. The type section is located at the headwalers
ol Fasiel Cweek on Delorme Range which is about 52

miles northwest ol the Fermit. The section is 3,250 leet

thick with the basal 500 leet consisting ol interbedded soft
dark gray shales and black clayey arglilaceous limestones
and dolomites. They are overiain by 1,300 feet of fight

gray fine g 1o gr which

vary 1o whilish gray and brown, medium to coarse grained
dolomitles which are porous In part. They are in turn
overiain by 700 feet of fine grained to granular and siity
evenly bedded dolomites. They coniain fossils irom

Sllurian to Devonlan in age. The upper 750 feet Is made
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up of dark gray evenly and lhinly bedded cryplograined

+« The Del at the Range
section Is 3,800 feet thick with the basal 2,000 leet made
up ol dark grey 10 black shale and thinly bedded dolomitic

slitstones with some massive beds of medium gray dolo-

miles and They are by a 1,200 fleet
sequence, ol dark gray cryplograined limesions which

is silty and sandy. The upper 600 fest is a thin bedded
line grained light gray recessive limestone. The two
sections seem to indicale the lacies are becoming more
basinal at the Whittaker section particularily in the basal

and midk'le portions of the formation.

CAM S FORMA

The name Camsell formation was given by Douglas
and Norris to the sequence of limestones which overiie
the Delorme formation and underiie the Sombre formation.
The formation is 1,400 feet thick on Whitlaker Range and
1,750 feel thick on Delorme Rangs. The cection north-
west of the Permit, in the Delorme Range area, consists
of gray cryplograined limestone which usually Iis found
in either massive beds or eise as a large scale breccia.

The fragments are found up 1o ten leet or more in diameler
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ranging from very angular to subrounded. The breccla
matrix consists of coarse calclte or limonite and ochre
which range from brown 1o yellow to orange and red In
colour. Salt casts were observed on some bedding sur-
faces. A lew miles south of this area, near the Manetoe
Range area, the Camsell consists of allernating thick

bedded gray fine grained limestone and shaly, fine grained,

orange 9 of a nature. The

Camsell thins in a « The
Camsell is not easlly separated from the Delorme form-
ation at exposures lying west and southwest of those

mentioned.

SOMBRE FORMATION

Douglas and Norris termed the massive gray weather-
ing dolomites which overiie the Camsell lormation and
underile the Middle Devonian Arnica formation the Sombre
formation. The type section lies some 45 miles southwest
of the Fermit on Tundra Ridge of Nahannl Flateau. The
section consists ol 4,100 feet of dolomites which were
divided Into three units. The lower |,160 feet of dolomite
is dark gray to black, cryptocryslline to fine grained and
. siity to granular and occurs in thick even beds Interbadded

with these dolomites are fine to medium grained, light gray,
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massive 16 thick bedded , coarsely vuggy dolomite with
corals and other fessll remaine. The bass! unit also
containe very fine grained, grenviar to finely vugey,
medium bedded, light 1o medium gray dolemite, The
middie unlt is 570 feet thick and containe brownish gray
to black, thinly bedded, cryplogreined to grenular dolo-
mites. The upper 3,370 leet of Sombre formation con-
Wine medium 10 thick beds of delomite which are orypio
1o fine greined, very dark gray to black and coarsely
vuggy with abundant fessl! debris. Interbedded with these
dolomites are thinly bedded light to medium brewn, line
grained, slity and sandy dolomites. The Sembre thins
1© 650 leet In the irst Canyon of the Seuth Nahann!
River which lles seme 40 miles south of the type section.

The Sombre s 1,600 leet thick on Delorme Fange and

of light ish gray, thinly fine
greined dolomites and light brownish gray, thin to medium
bedded, siity to fine grained, granular dolomites. They
also contain some dark gray, thickly bedded, slity, dolo-
mitic limesione and cryplograined, dark brownish gray
dolomite. The Sombre appears io be separaied in part
at least from the underlying Camsell formation by an uncon-
formity and irom the overlying Arnica lermation by a
definite unconformity .
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the of Or and
formations described in the precvding paragraphs can be
grouped logether and Inlrpreted as part of a vas carbon-
ate shell. A combined Isopach of Cambrian, Ordevician
and Sliurian age rocks Is a uselul map to demonstraie
the depositional leatures and facies patterns on a reglonal

basis. This map shows that the area covered by the

Fermit and the outcrop sections of Ordoviclan and Silurian
rocks mentioned previously are part of a carbonate shell
which extends from the Arctic coast in o northeastern
Brilish Columbla. The shell carbonates are generally
clean, finely crystlline carbonates with variable porosity .
Flanking this shelf along Its western limits Is a belt of
shell edge carbonates which are reelal In part. They
are present over most of lte length, gencrally lying on

the Feel Flateau and extending through the central ranges
of the Maci<enzle Mountains. They lie mainly to the west
of the Fermit under review. The shell edge carbonalcs
are in turn replaced by a basinal sequence of open marine
shales and argillites along iheir western side. cast of

the shell carbonates is a sequence ol shoreline sands,

red and green shales, gypsum, salt, sandy dolomites

and conglomerates. The eastern limit of the combined
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Cambrian, rdoviclan and Silurlan iormations is about
50 miles east of the Fermit. I should be noled they

extend through the Great slave Lake area 10 the east
but are not present over a portion of the area between

Camsell Send and Great Slave Lake.

The Fermit Is mappad as lying along the eastern
slope of the Camasell Easin, which Is a marked deposliional

leature extending lrem south of Fort Norman 10 the Liard

Flalsau area. The of Cal o
. Ordovician and Sliurian beds in this basin exceeds 10,000
ieel 1o ihe west of the Fermit while the Faermit Is expected

1o have beiwsen $,000 and 7,500 feet of them. The

FFPC Tennece Fieot River 1-60 well had approximately
3,300 feet of these beds if the top of the llurian Is

placed at 5,320, The section from 7,682 leet to 8,571

leet or tolal depth was previously mentioned as probable
Cambrian age, however, It should be noted thai 'ithologically
it is a'so similar to map unit number six of the Forn River
area as mapped by Douglas and MNorris. They dated

this unit as provisional Middle Ordovician age on the basis
ol lossil evidence. Correlation of the FFC Tenieco

Froot FRiver |1-60 well with the surface seciions Is not

readily apparent. The section Irom 5,320 leet to 5,830
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leet of crypt ' slightly
evaporitic, slity to siightly sandy dolomiles with no

Visible porosity. The section Irom 5,830 leet to 6,280

leet consis's of a dark gray micro-cr »
dolomite with poor wvuagy porosity and scatiered quartz
crysialls. A drill stem lest of this section recovered
fitrate water cut mud. From 6,280 leet to 6,915 leet
the section consists of light to dark gray, arglllacecus,
micrucrysialline dolomite. The section conlains abundant
light and dark gray chert with minor amounts of clear
anhydrite and pyrite. Forosity is mainly a poor wvu,gy
. type with some fracture porosity present. A lest ol
this fracture and vuggy porosity recovered 4,400 leet
of salt water. This section air conlains scattsred
crinoid fragments and Indistinct peliets. The Interval

from 6,915 feet to 7,510 leet is essentlally composed of

' light gray, sliity dolomite
with abundant pyrite throughout and with a delinite pelietsd
nature in the basal 260 leet. The section is non porous
and contains thin Interbeds of dark gray shale throughout.
There are alsc llcating coarse quartiz grains throughout.
From 7,510 feet to 7,682 feet the well panetrated a

. section of bul!, microcrysulline, primary or evaporitic

dolomites with Interbedded red and green shale siringers.
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The section Is slity and contains scatlered floating coarse
quartz grains and clear anhydrite. Worthy of note is the
fact that the FPC Tenneco Root River 1-60 well is

this section while the

oF
outcrop sections 1o the west contain a lair percentage

of limestone and shale beds.

Trapping conditions in the combined Sllurian
Ordoviclan section may be expecied to be quite varied
in this reglon. Some of the types which may be present
are outlined below:

(a) The unconformity separating the Sllurian

and overlying Middle Devonian lormations pro-

bably produced erosional leatures such as scarps,

mencdnocks and channels which If capped by a

tight lacles In the overlylng beds could constitute

an effective trap. Leaching assoclated with the

unconformity weuld enhance the reservoir properties.

(b) o shoals I to the

st of the Fermlt

land surface lying 35 miles
are probably present. Shoreward lateral equivalents
to these shoals would be lagoonal sediments such

as evaporitic dolomites and varl colored shales
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which In turn weuld be replaced by shoreline
sand bodies. The seaward equivalents would
likely be tight, argiilacecus, micro 10 oryplo-
greined carbonates. Trape could be present
in the marginal shoal or shoreline sands or
in patch ree! developments within the lagoen.
The Permit may contain the marginal shoal

which caused the lagoonal sediments from

7,510 feet 1o 7,683 leet In the FFPC Tenneco

Root River 1-60 well,

(e) Laterel lacies changes irom porous shell
carborates to sem| evaporitic carbonates could
also provide a potential trap ol considerable

areal extent,

(d) Selective soiution ol the underiying Cambrian
Saline River salt may give rise to one or two
smgo salt solution. siructures such as are found
1o be productive of oll In the Fummingbird area
of southeas! Saskatchewan. Fartlal solution of

the salt during the deposition of the Ordoviclan




or Sllurian would have served to provide local
elevations on the sea floor where the salt was
not removed. These local elevations would
provide the locl for reel and or carbonate banks
1o grow on. Traps of the Hummingbird type
would Involve early local solution of the salt.
This may have occurred in late Cambrian or

early Or lan time. The pr created

would have recelved an extra fill of sediments
over that being deposited where the sait was not

. Once within the sink

hole caught up, subsequent sediments would be
deposited on a normal sea floor. The second
stage in the formation of a Humming type of

trap would involve the removal of the sall surr.und-
Ing the original sink hole at some time subsequent
to Sllurian sedimentation. This would leave the
Ordoviclan and Sllurian reservoirs overlying the
site of original salt solution structurally high. The
Eear Rock evaporites, or equivalents, should pro-
vide an adequate reservoir seal. Some support
for this theory Is found reglonally where lower
Ronning carbonates are found 1o be brecclated as

are the Bear TRock carbonates .
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(e) Gentie to tignt anticlinal foids coupled

with thrust faulting are present In this area .
and could provide sizable accumulations of
hydrocarbons .

MIDDLE DEVONIAN

AR Lad M,

The Arnica is a thick sequence of dark gray
dolomites which generally overlie the Sombre formation.
Douglas and Norris named them from a type section at
First Canyon on the South Nahannl River. The Arnica
by defirition may be owverlain, inlerbedded with or grade
laterally Into the Funeral and Bear Rock lormations as
well , it may be overiain by and partly laterally equivalent
1o the Landry and Manetoe formations. Douglas and
Norris measured a number ol sections of Arnica In this
region and describe it as generally dark gray and blad
dolomite which Is fine to cryplograined, granular to finely
porous and vuggy, variably fetid and in some places lamin-
ated. On Delorme Range the Arnica Is 2,100 feet think

while on Iverson Range at Root River gap which is about
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17 miles northeast It is 1,700 feet thick. The section

on Camsell Range, north of the Permit, is 1,340 fleet
thick. On the eas! side of Whitlaker Range It Is 700
feet thick and is overiain by the Funeral formation.
The section consists of alternating beds of dark and
medium gray, fine 1o coarse grained, partly brecclated
dolomite. There are some crincids and corals as
well as black chert bands. The Arnica thickens 10 the
north and west as the Funeral formation thins. It thins
10 the south and In the Manetoe Range and northern
Nahanni Flateau may be absent locally. T w Arnica
outcrops along the eastern side of the Fermit, adjacent

to the Camsell thrust.

= TOE FORMATI
The Manetoe lormation overlles ihe Arnica throughout
the Camse!l and Nahannl Ranges as well as on the northern
Ram Plateau. The type section is In the First Canyon of
the South Nahanni River and was mapped by Douglas and
Norris. The type section consists of 375 feet of coarse,
recrystallized white and black dolomite interbedded with
black, medium grained dolomite with large Irregular masses

of white calcite and dolomite, On Camsell Range the
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Manetoe is about 150 leet thick and Is made up ol dark
gray, coarse grained, medium to thick bedded dolomite
which Is highly fractured and cut by while calclte and
dolomite veins. The straligraphic relationship between
Manetoes and Funeral formations is well llilustrated on
Iverson anticline which Is about 40 miles southwest of
the Fermit. The Mansios on the east flank of the anticline
is made up of 500 leet of medium gray, coarse grained,
very porous to cavernous, massive dolomite with vugs
lined by milky while quariz cryswlis. The high porosity
is attributed to the margin of the facies change to
Funeral formation by Douglas and Norris. The Maneice
grades laterally into the upper portion of the Funeral
formation In a north, south and westerly direction on the
anticline. On a tributary to Dei<ale Creek from the east
near the anticline the upper Funeral is separated from
the Arnica by the Manetoe coarse, vuggy medium gray

dolomites .

UNERAL FORMA TION
The type section of the Funeral lormation Is localed
on northern Nahanni Flaleau. The type section Is 2,550

teet thick with the lower 1,655 feet made up of dark gray

1o black, platey, cal shale and with
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i slity to & « This section
Is overiain by 225 feet of black, silty to arglilaceous,
bioclastic limestone with black shale partings. The
upper 670 feet ar mainly black, platy, caicareous, shale
and blacky mudstone with thin Intlerbeds of lenases of
black, bieclastic limesione and thick beds ol black,

hard argillaceous limestone. On lverson Range the
Funeral Is 900 feel thick and Is composed ol dark gray,
fine grained limestone that is mainly platy to thinly bedded
and partly siity and argillaceous. There Is some
medium to coarse grained, lossiliferous limestone near
the top. As noled previously, the Funeral grades inio
the Maneloe (ormation in a northeastward direction.
Going nurth along Iverson Range the iower Funeral
grades into the Arnica while the upper part grades Into
the Landry formation. At the Whitlaker Range and Delorme
Range seciions ihe Funeral aiso overiles a thin Arnica
and underlies the Landry lormation. The Whillaker
Range section consisis ol a basal 230 leel of interbedded
fine grained limestones and calcarecus shales with thin
beds ol black chert. They are overlain by 1,070

feat of inlerbedded limestones and shales. The shales
are calcareous In part and dark gray to black. The

shale conlent is great In the lower portion of the
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formation. The upper limestones are line grained,
dark gray weathering to light brown, to dark gray
and occasionally to pink. Northwestward irom here
the lower Funeral grades into the Arnica while the
upper part grades Into the Landry formation. The
Funeral formation is apparently not developed in the

Camsell Range adjacent to or on the Fermit,

LANDRY FORMATION
Douglas and Norris proposed the term Landry
formation for the thick ‘o massive limestones which

overiie Arnica at such as

the Delorme Range section. The lerm also applies to
sactions where these limestones overile or grade
laterally into the Funeral limestones such as at the
Whitlaker Range section. The Headless formation
overlies the Landry formation. The Whittaker Range
section Is composed of 400 feet of medium gray to black,
crypto 1o medium grained limestone. The limesione

is partly pelietold and fossiliferous and medium to thick
bedded with the bed thickness decreasing near the base
and grading into the thin bedded Funeral formation. The
. Landry changes lacles along this range from north t©

south 8o that at the south end the Landry has gradually
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changed into the Funeral.

The Delorme Range section consists of 300 feet
of cryptograined, dark gray to black limestons which
Is partly siity and arglllacecus at the top while the basal
portion Is partially replaced by coarsely crystaliline, white

to brown dolomite .

BEAR ROCK FORMATION
The Bear Rock formation is exposed on the
. MecConnell Range of the Franklin Mountins east of the

MackKenzie River which is immediately east of the Fermit,

The section Is of made up
of fine grained, slight silty and argillaceous brown to
dark gray limestones. The type section of the Bear
Rock is at Bear Rock near “ort Norman. The type
section consists of two distinct lacles, a basal 40 to 60
feet of white gypsilerous massive lensing dolomite or
limestone and an upper 175 feet of breccla composed of
brown, dolornitic, limestons boulders set in a matrix

of dolomitic limestone. The two lacies are separated by
a 30 foot section ol poorly bedded, dark gray limestone

and dolomite. The Eear Rock which is a very widespread
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tormation is the lacles equivalent of the previously
described Middie Devonian formations, namely the
Arnica, Manetoe, Funeral and Landry formations.
The anihydrite facies of the Eear Rock ls equivalent

1o the Chinchaga ol northern Alberta.

Reglonally the Bear Rock formation Undergoes a
number of lacles changes, grading from basinal shale
facies to evaporitic shoreline facies. The basinal shale
facles are present along the west side ol the MacKenzie
Mountains. They are flanked by shell edge limesiones
and dolomiles along their eastern side. These shell
edge carbonales are porous. Adjacent lo the shelf
edge carbonates are a shell limestone and dolenite
lacles. Thia she!l lacles covers most of the Feel
Plateau, Interior Flains and Mackenzie Flains. They
are about 2,000 leet thick In the Feel Flateau and thin
markedly Into the Norman Wells area and then thicken
rapidly into the Camsell Basin to more than 5,000 leet.
Adjacent to the shell lacles is a relatively narrow belt
of shell dolomites which appear to be the prelude to the
adjacent evaporite lacies. The shell dolomites are present
in the Maci<enzie Mountains, as well as In the Camsell

and Nahanni Ranges. The Fermit is underiain by this
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lacies. The outcrop sections present on the Permit
is also in this facles. The evaporiie lacies begins

north and west of Norman Wells and extends south-

wards Into Alberta and Eritish
Columbla. The B.A, HB. Trall Creek No. | well
encountered the Bear Rock evaporite facies while the
FPC Tenneco Root River 1-60 well was In the shell
dolomite facles. The upper 635 feet in the Root River
1-€0 well appears to be the Manetoe equivalent of the
Bear Rock and recowsred salt water on tests. The
Bear Rock appears to be about |,300 feet thick In

this well Indicating that the we!l and the Fermit lle on
the eastern slope of the Camsell Basin., Oll shows
have been obtained from the Bear Rock In the Norman
Wells area irom the shell dolomite facles. The rapid

facles changes within the Bear Rock and lis equivalents

In this region make this a highly pr cth
target for any wells drilled. The brecclated nature of
the Bear Rock may be due to solution ol the underlying

Saline River salt.

HEADLESS FORMATION

The He dless lormation is defined shale and

unit which the formation
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and separates It rom the underlying formations. Where
the Nahanni Is thin or absent It is the facles equivalent
of the Nahanni. The contact with the underlying beds

Is 10 be . OnHendless Range,

the Headless formation consists ol 560 feet of dark gray
calcareous shale. The upper 150 fect of this 'nterval
contains interbeds of dark gray to light brownish gray,
cryptograined to bloclastic limesione which are ten lo

50 feet thick. On the south end of this range the lime
stones grade laterally into Interbedded black shale and
black, argillacecus, cryptograined limestone In bads

six Inches to two feet thick. At Cathedral Mounain,
which Is 40 miles northwest of the Headless Fange, the
teadless formation ls 980 feet thick and the Nahanni is
absent. On Camsell Range It Is 145 feet thick on the
south a~d and 130 leet thick on the north end. It generally
consists of lossllllerous, dark gray limestone which Is
arglilacesus, thin bedded and crypto to fine grained. K
Is Interbedded with caicareous shale. The Headless
formation Is included with tha Mahanni formation on
McConnell Range. The E.A. H, B. Lona Mouniain

No. 2 well encountered 100 feet of Headless lormation which
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ol arg dark ish gray, crypto

grained limestone which was slightly dolomitic near the

base. The Is d with the | In

the FFC Tennaco Root River 1-60 well.

NAHANN FORMATION

The type saection of the Nahanni formation is located
at Nahannl Eutle which s some 150 miles south of the
Permit and lles near the conflusnce of the South Nahann
and Liard Rivers. The Nahanni is 350 feet thick and
|s made up of dark gray, fine grained, madiur to thick

bedded partially dolomitized limestone with dark 1o light

gray, line to grained 1o lly coarse

grained dolomite. It Is underlain by 130 lest of Headless

formation. The | north s0 that
on Ram Flateau, which is about 100 miles south of the
Fermit It Is 650 feet thick while west of the Ram Flateau
It Is 780 leet thick on the east side of Nahanni Flateau
and 830 fet L.ick on the west side. Al these sections

the Nahanni is gensrally a light to dark gray, thick Secdded,

fine grained to . The Nah | Is 830

leat thick on Delorme Rangs, 800 feel thick on Whitiaker
Range and 600 feet thick on the Root River in the northern

Iverson Range. On the Camsell Range, north of the
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Fermit, the Nahanni has thinned to 360 leei where it

is a light to dark gray, medium to coarsa grained
limestone. The Nahanni is about 300 leet thick on
MeConnell Range. In the Camsell and Root River
regions the Nahanni is a fine 10 medium grained, dark
gray, reely limestone which generally occurs in medium
to massive beds separated by thin argillacecus limesiones
or by argllilacecus limestones of similar thickness. The
thick argillacecus limestones bscome more common near
the base as the lormation grades into the Headless form-

ation.

The F.F.C. Tennece Rool River =60 well en-

countered 800 leet of and

lormation. This thickness is probably exaggeratc due
10 erooked hole problems which this well is supposed to
have encountered. The section consisied of dark brown,

micro ’ which

was partlally dolomitized In the upper 450 leet. Thin
gray green shale stringers are present in the upper 600

loet. The basal 200 feet Is cryplo crysialiine, vaguely

pelleted brown, and may repr

the Headless lormation. No porosity was present in the

Nahann! formation in this well. East of the Permit B.A,
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HB. Lone Mountain No. 2 encountered 400 leet of
Nahannl composed of dark brownish gray to dark brown,
crypto 1o fine grained limesiones with chelky porosity.

The B.A, H.B. Trall Creek No. | encountered 410

feet of and . The

upper 310 leet coneslsied ol crypto to fine grained, light

to dark brown, ai with some N
grey shale partings. The next 40 leet was a light brown,
microcrysialline, slightly argillacecus dolomite, the basal

60 leet consisted of light brown, micro crystlline lime-

stone . the With the Lonely

Bay and Keg River formations. Any porosity developed
In this unit could produce a significant stratigraphic trap.
The Nahanni is present In oulcrop on the Fermit, having

been brought to the surface by the Camsell thrust fault.

_UPPER DEVONIAN

FORT SIMPSON FORMATION
Y =R N

The Fort S was by
Douglas and Norris on Decelver Creek, which Iis about
75 miles south of Permit No. 5587. The section Is

3,800 fest thick, however, they note It is probably faulled
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and a true thickness would be In the order of 2,500

fest. The base was not exposed. The lower exposures
were a non caicareocus, dark grey, fissile shale with
nodules of concretionary limestone and some thin Inter-
beds of siltstone. The upper part was composed of mud-
stone of a calcareous and siity nature and of a medium

to dark gray, argillaceous, line grained limestone with

thin interbeds of calcarecus slitstione and sandstone. Sub-
suriace conirol is provided by F.P.C. Tenneco Root
River 1-60 well where more than 2,070 feet of Fort
Simpson were present In much the same lithologies as
described at the Decelver Creek exposure. B.A, H, B,

Lone Mountain No. | was botlomed at 2,905 feet in

Fort Sl without the .

The B.A. H.B. Lone Mountain No. 2 penetrated 1,075

feet of Fort Simpson which Includes 110 feet of probable
Middle Devonlan Horn River shalv at the base. The F.F.C.
Tenneco Root River well has about 80 feet of probable

Horn River shale at Its Fort Simpson base. B.A, HEB.
Trall Creek No. | penetrated 420 feet of Fort Simpson
which includes a basal 100 feet of Horn River black shales.
The B.A. H.B, Root River No. | well bottomed at 2,780

in Upper Devonlan beds which are younger than Fort

S| w 1o the G Survey of Canada.

The subsurface contral Indicates that the Uipper Devonlan
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. beds are thickening into the Camsell Basin In much the

same manner that the older formations followed.

Douglas and Norris mapped & number of younger
Upper Devonian beds In this reglon. At Decslver Creek
they mapped 650 leet ol Interbedded olive gray, slity shale,
calcareous sandstone and fine to medium grained, grey
1o greanish grey siltsions. Near Carison Lake which Is
75 miles 1o the south of Fermit No. 5587 they mapped
limestone reels which are equivalent to the basal portion
of this 650 foot shale, sand and silt sequence. The
. reels are composed ol stromatoporoids and corals form-
Ing a poorly bedded, medium gray, cevarse grained,
pelieted limestona. The limesio.:s reels apparently reach

a thickness of 150 feet. The next youngest mapping

unit consists ol 660 feet » grey to g gray.

=4 with slity, cal ’
greenish gray, line grained silisione and arglllaceous lime-

stone which occurs mainly at the top.

East and south ol Carison L.ake the youngest
Devonian beds are exposed In the axis of the Yohin
([ ) Syncline. The lower 700 lest consisis of gray to greenish

gray, siity, slightly calcareous shale with thin, fine
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grained, silty, limesione bands and green, calcareous
siitsione which grades to fine sandstone. Owerlying
them are 575 feet of calcareous siltstone, with Inter-

bedded siity, calcareous, green to ~=ccish brown shale.

The uppar 50 to 100 leet is composed ol argillaceous,

gray brown, fine to dlum, ous . The
B.A. H.B. Root River No. | well is correlated by

the Geological Survey ol Canada encountering these

beds below 200 feet of drift.

(2=

Overlying the youngest Devonian beds in the Yohin
Syncline, Douglas and Norris mapped a 100 fcot thick
shale unit of which the lower hall was not exposed. The
shale was described as steeley gray to slightly green and
mauve, fisslle, with thin interbeds of iron stained sandstone .
They found no fisslls and concluded that It may be Fost
Devonlan, possibly part of the thick succession of
Mississippian which lies to the south of this area or part

of the Pre-Fort 5t. John group of Crelaceous age.
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CRETACEOUS

Beds of Cretaceous age are expoved in the
Ebbutt Hills which lie about 30 miles east of the Fermit.
They consist of dark grey to black, partly bituminous,
very fissile shales with abundant ironstone bands and
concretions. Subsuriace control indicates that the
Cretaceous consists of a very thin veneer of sediments

in this reglon.
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ERACTURE ANALYSIS

This section of the report discusses the results
ol & Detwlled Fraciure Amalysis Survey carried out
on the area under discussion. An aerial mosaic
(scale 1.5 inches equals approximately | mile) made
from Dominion Government serial photograshs accom-
panies this report. These same photogiaphs were
examined stereoscopically and the fractures plotled on
the Individual photographs, then transierred to the

mosaic lor analysis.

The theory that the earth's crust is abundantly
and methodically iractured Iis the basic premise on

which is bullt the exploration technique known as Fracture

Analysis. A Fracture is delined as '"...generally
bundtant, natural on aerial photo-
graphs'' .

Fracturing ls largely caused by exiernal siresses
on the surface. The most imporiant are:
(

(b) radial acceleration of the
earth along its redius vector.

earth tides
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(e) & gredual decrease ol the
earth's rate of rowmtion,

As staled above, the earth is systematically
fractured and the fracture sysiem would aporoach
symmeliry il the crust were homegeneous. It is
considered that irregulerities are ceused by
regional heterogensous conditions within the earth's
crust, L.ocal depariures irom the norm are caused

by siructural or siretigraphic anoralies.

The term ' was by
Elanchet (1956) and deais with mapping, analysis and
interprettion of Iracture iraces as recorded on aerial
pholographs. In a more general way “'phologeophysics '
can be delined as the methodical siatistical analysis of
linear leatures seen on aerial pholographs and this
system ls applled by any method recording all observable
lineations, or the totlity of & certain type of linear
feature, and the siatistical preseniation of the dam on
contoured Intensity maps or dry plotling the iraclures

directly on the mosalc.
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In this report a megalraciure Is longer than one

mile and a microfraciure is shorter than one mile.
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Fracturing Is largely caused by exiernal siresses
on the earth, although Internal stresses may play some
minor roll. The most Important of these external forces
are the diurnal sarth tides dus to the gravimtional sffects
ol the sun and moon; the change In radial acceleration
ol the sarth along its redius vector and the gradual
decrease In the earth's rate of rolation. The endiess
rhythemic action of these earth lides Is probably the
principal cause ol the systematic ‘raciure system seen
over most of the world, aven though the amplitude ol
these lides is only 9-13 Inches. The Iractures are
most likely generated by the process of fatigue as the
end resull of these siresses which are repeated regularly
over milllons and millions ol years. Metals latigue in

the same manner when to .

In general the Initlating forces which generate

fraciures must have continued for a very long time and
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the pr o are and are pr ly
active at the present time. Furthermere, Mollard (1957)
states, "The mechanism required to reflect lineaments

to ground suriace must be reasonably simple, for simple
pattarns are produced on diverse topography and in

diverse tynes and depths of surficial deposits thet ove:lie

Herent kinds of relatively flat-lyl y rocks of
va /ing thickness. The mechanism producing the linea-
ment patiern must persist over extensive and widespread
baits of the earth's outer shell; that is loday, the engen-

dering mechanism In fact be world wide".

External forces such as earth tides obviously fit
these parameters. Some Internal forces may alss

apply such as the action ol deep seated tectonic lorces,

and the most pr of these Is .
Isostatic rebound following the melting of the glaclers may
still be taking place and this will further accentuate

iractures present before glaciation,

In general It can be said that fracture patterns

are caused by alther Internal forces or external forces.
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Il the forces are Internal the result would be different
orlentation of the fracture systems In areas of similar
tectonic history but different position. If the forces are
external the orlentation of the fracture arrangement should
have world wide similarity. However, stable areas such
as the masses of the continents may develop fracture
patierns due to external forces and tectonically active areas

may develop thelr own pattern dus io intarnal forces.

If Joints form early In the history of a sediment
then systematic joints must be successively younger up-
wards through the saction and the joint patiern Is imposed
on each new layer of sediments when they have become
consolidated enough to fracture. This upward propagation
is caused by the latigus caused by siress, which In turn

is caused by diurnal earth tides.

EXPRESSION OF FRACTURES

Fractures have been observed In aerial photographs
from every climate and on every continent In the world.

They are expresssd as topographic relief, vegetation
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differences and soll tonal differences.

A commeon type are reliel lineaments which
can be manilested by a change (usually abrupt) of topo-
graphic elevation on elther s'de of a relatively straight
line. They may also be expressed as siraight valleys
or hills or by siraight streams where the siream course

is controlled by a Iracture zone.

EQETA . TS

Vegetal lineaments are the most commen in

the parkiand and muskeg areas of western Canada and

many of # can be seen on
almost any aerlal photograph of northern Saskatchewan,
Alberta or Eritish Columbla. Straight lines of both
declduous and evergreen irees as well as scrub
growth are universally visible. Howewver, the most
common vegetal lineament seen by this writer is a
siraight "edge’ 1o & clump of trees or bushes. In

many cases these iractures conirol the slze and
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shape of flelds . ol this

latter expression of fractures are present in the western

part of the Feace River district.

SOl To .

These reflect differentiation in soll moisture
and general ground water conditions. These are common
in the southern parts ol Alberta and Saskatchewan,

especially near large rivers.

. Suriace Investigations have shown that

s are with Joints; y In
glaclated areas such as western Canada, the photoanalyst
must take care to establish the direction of ice flow over
an area before he begins to siatistically plot and analyse
the iractures. Most areas In western Canada show an
abundance of grooves and fiutes caused by the glacler and

these must not be mistaken for fracture traces caused by

In parts of the Lloyd-
minster area of eastern Alberta the glacial scars are
30 deeply Impressed on the surface that Iracture analysis

. is at best difficult and often Impossible .
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INTERPRETATION OF FRACTURE DATA

The object of Fracture Analysis (Phetogeophysics)
Is to locate shallow o deep-seated structural and strati-
graphic anomalles. The actual count of fractures per
unit area Is made and vaiu:+ are contoured on a
"Fracture Intensity Map". In areas of known reels the
fracture Intensity Is 2-3 times greater on the flanks of

the ree! than directly above the reef.

In any fracture pattern thers are two main systems
. of fractures: the axial system and the shear system,
In both systems the iractures are sub-parallel and in
general the two systems are at approximate right angles

to each other.

Because of certain Inherent fimiting iactors, Structure
Incidence Surveys have a lower order of rellability than
Detalled Fracture Analysis Surveys. To some extent at
least, surface conditions affact the fracture count. In
areas covered by lakes, sloughs and rivers, the lracture

count Is zero. Cultivated areas generally yleld a lower

[ ] count than virgin y. © , a
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diftarence or contrast In fracture count (/1) betwsen
two points may be In part due to structure, but, also
due In part to different surface conditions. To some
extent, this can be compensaled for by applying appro-
priate weightings to the observed counts, but over or

under corrections may result.

Nevertheless, In spite ol these sources or error,

It has been demonstrated In (plains) areas where

control is » that the In-
cidence of fracturing is considerably above normal In
the surrounding area Immaedialely out irom the steepest

part of the flanks of the structure. This Is In contrast

with a low or normal incidence over the cre area,

and also to a normal Incidence off structure.
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FRACTURE ANAL YSIS
of

——PERMIT NO. 5587

The iracture pattern as shown on the enclosed
mosalc and maps shows a great variation in intensity
owur various areas of the Fermit. The Fermit Is
located along the Maci<enzie River and Is many miles

from the closest settlement.

The sedimentary section Is about 6,000 - 10,000

feet thick and are repr n

addition a thin layer ol Tertiary till covers nearly all
of the area. Folential reservoir horizons are present

within both the G and O Fault-

ing may have increased the gross thickress ol the sediments.

Fractures plotied on the mosaic show consider-

able variation In Intensity. There is one area where the
fracture intensity Is greatlr (han normal and there are

two areas where the fracture Intensity is less than normal.
The high intensity area Is shown In red and the low In-
tensity areas are shown In gresn. The average lergth

of the fractures Is about 5,000 leet and both mega and

micro iractures are present. It is worthy ol special note
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1o mention the glacial problem in this area.

Reqlerence 10 the mosaic will show that the area
has been moderatsly scarred with glacial grooves and
striations and that the direction of ide flow was about
north 30° west. <Seome ol these grooves are s» deeply
Impressed on the surface that they conirel the shape
of tree grewth In the area. In any area such as this the
photoanalyst is laced with the difficult preblem of eliminating
the glaclal scars irom the fracture paitern without crealing
falve anomalles. The removal of all irectures from a
10 = 12 degres arc In any area Will creale irecture
anomalies ana It requires a delicate weighting ol the whole
patiern (o adjust for these elfects.

in any iraciure paitern there are two main systems
of fractures: the axial sysiem and the shear system. In
both sysiems the irechsres are sub-paraliel and In generel,
the two systems are al approximate right angles 1o each
other. Within Fetroleum and Natural Gas Fermit No. 3587
the siatistical mean direction of the axial system north 40°
wes! and the siatistical mean direction ol the shear sysiem
is north 30 degrees sast. A third minor system, here

termed the sub-axial sysiem, irends nearly north-south.




