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GEOMORPHOLOGY

The Permit Numbers 5425 and 5426 lie on the interior

plains area of the Northwest Territortes about 240 miles west of'

the edge of the Pre-Cambrian Shield, The area was completely

plactated during Wisconsin time as 1s shown by the abundance of

glacial landforms and by modification ot the bedrock surface.

These glacial features are rot so dominant as to obliterate all

other surface forms and features and much non-glacial geological

information can be had f'rom the mosaic, The direction of ice

movement was obviously northwest-southeast.

The drainage pattern is not well def'tned in this area

but, in general, the drainare is to the northwest towards the

MucKenzie River and east towards Turton Lake. Within the mosaic

much of the drainage is internal towards small lakes which have no

drainage. Many of the small streams are intermittant and hold

water only during the spring. The general drainage pattern 1s

dendritic but it has been greatly altered by the placial affects

and the many Lakes. It does not appear to be controlled by any

subsurface feature.

There are no topographic forms present which inaicate

any geological feature,  



  

GLACIAL FEATURES

The surface of the area has been modified on a very large

scale by the passage of the glaciers and their subsequent melting,

The bedrock itself, however, probably did not exert any influence

on the tce flow pattern or the direction and pattern flow of the

meltwater streams, There is a possibility that the strong

lineations were present before glaciation and that the glacial flow

simply took the line of least resistance and followed pre-existing

lineations, This net effect would be an accentuation of the

pre-glacial trends.

Small moraine belts are present throughout nearly all of

the mosaic area. Nearly all of these are maturely dissected but

the typical knob and kettle topography remains. The kettle lakes

are very small compared to other lakes in the area often the small

depressions contain no water at all. The knob hills are usually

low and well rounded. The moraines are not as large or as

conspicuous as those in the Province of Alberta,

Seattered throughout the moratne are countless drumlinoid

forms, These are formed near the edge ot the moving glacial tce

and are parallel to the direction of movement of the tce, They

are usually less than 50 feet high and several hundred feet in

length. True drumlins are a distinct, easily recognised shape,

but tn this area post-glacial erosion has obliterated most of

these features and no "drumlin fields" are present. Drumlins are

 

 



 

 Beers

almost always composed of glacial tili material and in their

uneroded state are good indicators of the direction of ice flow.

Many are present in the northeast corner of the mosaic,

Transverse ridge is the term applied to all drift ridges

formed at right angles to the direction of ice flow. Many of

these features are present throughout the two Permits and rood

examples can le seen in the area east of Tunago Lake. They are

characterized by being short in length and are seldom more than a

few tens of feet in heteht. ‘These features often oecur as small

ridges in drumlin-fields and are at right angles to the long axis

of the drumlins, On aer‘al photographs the transverse ridges

give the terrain a cross-hatched snpearance,

Tee block ridges are usually seen in glaciated areas but

none can be seen on this mosaic. If they were once present tney

have been removed by erosion, Typically they are small ridges

which surround or nearly surround irrepularly shaped depressions,

These ridges were formed in cracks between f7e blocks into which

ablation material was Sloughed as the inaliviaual ice blocks melted.

Perhaps the most striking mlactal feature anywhere is

the esker, These are long Stnuous ridges of gravel and till laid

down by sub-glacial drainare streams. Some can be traced for

astonishing distances ~- over 200 miles on the Canadian Shield,  



 

 

They roughly parallel the

mosatc area several short

ial erosion seems to have

existence, Esker streams

where the bedrock forms a

direction of the ice flow. Within the

eskers can be identified but post-gslac-

removed most evidence of their

often erode channels thronuzh the bedrock

slight high between two low areas,
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STRATIGRA PHY

Permits 5425 and 5426 are geographically located near

Moon Lake and lie about <2’ miles north-northwest of Norman Wells

and immediately north of tie Richardson Mountains, They lie near

the western margin of the Norman Range of the Franklin Mountains

and are about § miles east of the MacKenzie Kiver which 1. located

on the Mackenzie Plains. The Norman Range 1s approximate 'y 30

miles wide in this vicinity and consists of a series of west to

northwest trending anticlinal structures with associated faulting.

The sedimentary section ranges in age from Cambrian to Upper

Devonian with locally a relatively thin veneer of Cretaceous and

Tertiary sediments overlying them, Regional isopachs indicate a

thiekness of appreximately 7,700 feet of sediments should be

present in this area, however, the faulted and folded nature of

the area may greatly inerease or decrease this figure 3t any given

location. Subsurface control 1s provided by wells drilled at, or

rear Norman Wells, one of the nearest heing Imperial Judile #1,

located at 65°, 20', 23.6" N., and 127°, 251, 58.2" W., whtch ts

about 7 miles south of Permit 5426, Most wells have bottomed tn

the Bear Rock Formation with only widely seattered wells drilling

into the Stlurian-Ordovician and Cambrian sediments, To date no

wells have been drilled east of the acreage under review.

Regional tsopach and facies maps, along with published seolortcal

reports have been used to describe the Sstratirraphic sequence

which can be expected to underlie Permits 5425 and 5426,
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CAMBRIAN AND/OR OLDER

KATHERINE GROUP

The Katherine Group, which represents the earliest

Paleozote sediments in this region is named from a section exposed

in the Upper Carca jou River area which lies about 70 miles south

of Permits 5425 and 5426. The section exposed consists of inter-

bedded quartzites and black, platey shales, The shales are

green, chocolate and black coloured with the black being platey

and bituminous, They are contained as interbeds itn the quart7ites

which are generally pink, buff, rustv and white coloured in out-

erop., The top of the Katherine is rnlaced at the base of a

chocolate coloured shale succession, The base of the Katherine

was not seen, leaving the total thickness unknown for this area,

To date, the Katherine has not been penetrated by any well in

this repion which leaves the subsurface section an unknown

quantity. While reservoirs are not described in outcrop it must

none the less he exnected that sand bodies such as offshore bars,

beach sands and longshnore bars will eventually be found in this

group of sediments. Similar sands are found ou. bh’ lific

producers in the Red Earth Creek area of northern Alberta. The

delineation of prospective areas for encountering such sands 1s

dependant on 2 knowledge of present Pre-Cambrian structure as

well as its topographical expression during the deposition of the

sands. A gravity meter and airborne magnetometer survey could be

used to good advantage tn locating areas requiring more detailed

exploration such as a seismic reflection survey. The bituminous

shales desertbed in the Upper Carcajou River exposure should

  



 

 

-7-

provide an adequate source of hydrocarbons. This section should

be considered in any exploratory plans for this area as major

reserves could be contained in it. Anticlinal structures should

provide another trapping mechanism for the area underlying Permits

5425 and 5426,

CAMBRIAN

MACDOUGAL GROUP

The type section of the Macdoveal Group is located about

45 miles south of Permits 5425 and 5426 in the Dodo Canyon of

Macdougal Creek. At the type section the Macdoural is divisable

into a number otf formations whitch total 907 feet In thickness,

The base is placed at the bottom of a 130 foot thick chocolate

brown shale while the top is placed above 50 feet of evenly bedded

limestone with shale partings, Litholoeicallyv the group consists

of interbedded limestones, sandstones, redd*sh coloured gypsum,

black, petroliferous shales as well as green, red, and chocolate

coloured shales, The section mapped by Laudon at Imperial River

1s about 27 miles southwest of the subject acreage and about 30

miles northwest of the type section, The Imperial River section

ts 1,839 feet thick, with the base not exposed, and consists of

sandstones alternating with limestones, gypsum and vari -coloured

shales, The basal part consists of sandstones with minor shale

interbeds which appear to be a shallow water deposit since they

are ripple marked and cross-bedded. The section becomes increas-

ingly shaly upwards. There is considerable gypsum in the upper

shales and Laudon attributes the crinkly, distorted shale beds
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near the top to gypsum solution with accompanying collapse of'

the shales. A 146 foot bed of black to dark prey, laminated,

algal limestone near the top of the section overlies soft, black,

deepwater shales and is separated from them by an unconformity.

The limestone which is sandy in part contains calcareous algae

which are up to 3 feet in diameter,

The Macdougal at Norman Wells contains a bed cf salt,

2,000 feet thick, which 1s correlated with the Saline River

Formation. The type section of the Saline River Formation, which

is 2 miles above the month of the Saline River where it joins the

MacKenzie River, lies about 120 miles southeast of the Permits

under review. The section here is 100 feet thick with neither

the top nor “ne base seen, Estimated thickness of the Saline

River Formation at the type sectton is 500 feet. It consists of

red and green shales interbedded in part with gypsum and salt

deposits. It is the source of salt springs in the area. The

Saline River salt is believed to be present northwest of Norman

Wells for the following reasons:

L. The overlying Konning carbonates are brecciated at

exposures in the northern Richardson Mountains west

of [nuvik Suggesting solution collapse,

2 Aeromagnetic coverage north of Inuvik has disclosed

two features which bear a marked similarity to known

salt domes in the Arctic Islands,

  



 

-9-

3. The gypsum in three diapiric structures which

intrude Cretaceous beds on the east margin of the

Richardson Mountains, west of Inuyvik, contains

evidence of early Paleozoic origin,

4, The western marrin of the Saline River Salt is known

in the Norman Wells area and a postulated extension

of this margin can be made to the northwest and

southeast of Norman Wells.

Permits 5425 and 5426 should be underlain by the Saline

River Salt. however, no estimate of the thickness present can be

made.

Solution of the Saline River Salt creates the possibility

of salt structures in the overlying carbonate banks similar to

those found to be productive in southeast Saskatchewan and at

Rainbow Lake in northwestern Alberta, The crinkly, distorted shale

beds noted by Laudon at Imperial River way be a product of salt

solution rather than cypsum solution 28 was suggested by him,

The algal laminate at Imperial River indicates some organic

activity in the Macdovgal seas and this, coupled with underlying

salt structures, could give rise to hydrocarbon bearing reservoirs

within this sequence. The petroliferous shales within the

Macdougal group should provide adequate source rock for hydrocarbon

generation, Imperial Vermilion Ridge #1, located at 65°, Oo7', 51"

N., and 126°, 05', 00" W., which is about 44 miles southeast of

the acreage in question, penetrated 3,1// feet of Macdougal beds
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without reaching the underlying Katherine Group, About 41 miles

northwest of the acreage Atlantic Col Car Shoals C-31 was drilled

at 65°, 50', 7.5" N., and 128°, 51', 45" W. This well penetrated

295 feet of Macdougal bef'ore stopping. Neither well was drill

stem tested in the Cambrian portion of the well bore and to date

there have been no reservoirs encountered in wells which have

drilled to the Cambrian in this refion.

ORDOVICIAN - STLURTAN

RONNING FORMATION

As has been noted by vartous authors rocks of Ordovician

age have not been definitely tdentifted in this region, however,

it seems to be generally accepted that they are present in the

Norman Wells region. The contact with the underlying Macdoural

49 unconformable, Stelck mapped 1.500 feet of shaies and

argillites at ontcrops in the Upper Peele Kiver area whitch lies

some 225 miles to the west of the Permits. About 100 miles south-

southwest of the Permits, at the Keele and Twitya River confluence

the Ordovician section was mapped by Keele as 4,000 feet ol

alternating beds of arpillite, dolom*te and limestone with 1,509

feet of sandstone overlying and separated from them by a lOO feet

thick diabase sill. Some 35 miles east o. tnis section the same

sandstone was mapped as a 4,500 foot thick unit with only

occasional shale partings. The sections described by Stelck ana

Keele from outcrops along with the scattered subsurface control

available have been used to establish some regional lithofactes

patterns for the Ordovictan.
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The Upper Peele River section is mapped as an open marine

hasinal sequence of shales and arpillites. Flanking this basin

are shelf edge carbonates which rare reefal in part, The shelf

edge carbonates are found along the central MacKenzie Mountains

and on the Peele Plateau. Back of the shelf edge carb nates are

the shelf carbonates proper which are generally clean, finely

erystalline carbonates with variable porosity. Thev are present

over most of the tnterilor plains ond prohably underlie the Permits

tn question; however, there 18 9 possthility that the Permits in

question my be underlain by the reefal chelf edge carbonates,

This possibility exicts because of a lone narrow trend of basinal

sediments which extends from the Fort McPherson area past Permits

5425 and 54°6 and then south to the Comsell Basin and Liard

Plateau.

The distribution of Silurtan age strota e-overs a much

wider 3rea than do the heds of Ordovictan are, Litholorically,

the Stlurtan rocks are very similor to the underlying Ordovictan

beds and for tht: reason, as well as ease of workine with them,

they have been grouped together as the Ronninge Group. The

sedimentary pattern for the Silurian is very cimilar to that

established in the underlying Ordovictan, In the Norman Wells area

the Ronning Group can be divided into two formations, a lower one,

named the Franklin Mountain, and an upper one, named the Mount

Kindle. The Franklin Mountain Formation ts generally composed of

limestones and dolomttes with abundant trremalar cncped chert

5.odules, The Mount Kindle ts usaally found to consist of a sequence

of chert poor limestones and dolomites which tend to thin ina   
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the order of 2,000 feet to 2.500 feet thick in the area covered

by Permits 5425 and 5426, and they should consist of clean,

finely crystalline shelf carbonates with abundant chert inclusions

and vartable degrees of porosity. The possibility for the

occurrence of reefial shelf edge carbonates fronting a basinal

sequence of shales to the west of them exists in this area in much

the same way a5 was ea1rlter deserthed for the Ordovician rocks,

Atlantic Col Car Shoals C-21 in 65°, 50', 7.5" N., and 128°, 51',

45" wy, which lles about 35 miles northwest of the Permits,

encountered 2,711 feet of Ronning sediments. A drill stem test

near the top of the Ronr nr recovered 1,700 feet of salt water.

The chlorinitty of this water was 97,000 ppm which is indicative

@ that the reservoir has not been flashed by fresh water, The

Ronning 18 desertbed tn outcrop 2t 2 number of locations tn this

area,

In the Donnelly River area, which 1s about 15 miles north-

west of the Permits, the Ronning 1s more than 1,900 feet thick and

is overlain by the Bear Rock Formation, The Upper portion of the

section contains heds from 3 inches to 2 feet thick of white

novaculite plus a typical Niagara fauna, No chert was noted in

the lower part of the section, possibly indicating that the Mount

Kindle formation is relatively thin at this locale. About one

mile south of Moon Lake, and the Permits, the Konning l]imestones

|

are 9180 exposed, having been brought to surface by thrust     
e faulting, assoctated with the Richard Mountains, The section at    
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Bear Rock, which is about 58 miles southeast of the Permits,

consists of 600 feet of limestones, dolostones and shales with

the brecclated sediments of the Bear Rock Formation overlying

them and the Macdougal red and green gypsiferous shales underlying

them, The Mount Kindle Formation 1s apparently not present here,

Imperial Loon Creek #2, located at 659, O7', 20" N., and 126°,

128', 51" W. which 1s about 38 miles south-southeast of the

Permits penetrated 1,°70 feet of Ronning which is close to the

same thickness as mapped tn outcrop at Mt. St. Charles which lies

to the east of the well, about 50 miles. The Loon Greek well

found the Ronning to consist mainly of white to grey, micro-

crystalline to granular dolomites with some evaporite plugging.

Scattered poor porosity was present throughout. however. no drill

stem tests were rvn over the Ronning. The section at Mt. St.

Charles which is on the Great Bear River, is mapped as 865 teet

of Franklin Mountain Formation overlain by 480 feet of Mount

Kindle carbonates. The Franklin Mountain Formation consists af’

a lower 200 foot sequence of cavernous limestones overlain by 1905

feet of cherty limestone and grev limestone. This 41s tn turn

overlain by 470 feet of grey dolomitic limestone. The base of the

Franklin Mountain Formation here 1s not exactly clear as various

workers have Included beds beneath those described above in the

Ronning Group as well. They consist of gypsum, conrlomeratic

limestone with black, bituminous pebbles and highly bituminous

limestones which litholopically would appear to be nearer the

descriptton of the Macdougal Group. The basal 210 feet of the

Mount Kindle is 2 dolomitic limestone containing corals of
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Ntagaran age, Overlying them are 90 feet of limestone and chert

beds while the upper 180 feet of Mount Kindle is a hard, grey,

dolomite which is chertv in the lower part. The section is over-

lain by the brecciated dolomites of the Bear Rock Formation,

Four miles north of Norman Wells, at Schooner Creek,

Stelck mapped 2 100 foot section of massive, crystalline, porous

limestone containing some coralline fauna, He correlated them

with the lower portion of the Mount Kindle Formation, This

section can be interpreted as a porous carbonate bank or bank edge

denosit. The Mount Kindle is likely to have a number of these

carbonate banks, or low transgressive reef fronts in this area

since as can be seen from the various sections described above, it

undergoes both factes and thickness changes in this region.

Mount Kindle beds are also exposed at Oscar Creek which is about

10 miles south of the Permits under review. O11 staining has been

described in the Upper Ronning Group at wells drilled in the

Norman Wells area,

The trapping conditions wnhicn can be outlined in this

area are quite varied. A few of the types of traps to prospect

for are outltned below:

(a) The marked disconformity which separates the Ronning

Group from the overlying Middle Devonian Bear Rock

Formation may have produced erosional features, such as

Searps and Monodnocks, which would be sealed by the basal   
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evaporites of the Bear Rock, Leaching should enhance

the reservoir properties and make this an effective

hydrocarbon trap.

(b) AS mentioned previously, low reef fronts or porous

carbonate banks may be present and coupled with a seal

provided by overlying Bear Kock evaporites could present

a very extensive trap. Lateral facies changes from

porous to semt-evapvoritic carbonates could also provide

4a potential trap of considerable areal extent,

(c) Selective solution of the underlying Cambrian Saline

River salt may give rise to one or two stage salt

solution structures such as are found to be productive

of ofl in the Hummingbird area of southeast Saskatchewan,

Partial solution of the salt prior to or during Mount

Kindle deposition would have served to provide local

elevations on the sea bottom where the salt was not

removed. These local elevations would provide the loct

for reef and/or carbonate banks to frow on, Traps of

the Hummingbird type would involve early local solution

of the salt. This may have occurred in late Cambrian or

early Ronning time. The depressions created would have

received an extra fill of sediments over that being

deposited where the salt was not removed, Once

sedimentation within the sink hole caught up, subsequent

sediments would be deposited on a norma] sea floor.

The second stage in the formation of 9 Hummingbird type  
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of trap would involve the removal of the salt surrounding

the original sink hole at some time subsequent to Mount

Kindle deposition, This would leave the Mount Kindle

reservoirs overlying the sica of the original salt

solution structurally high, The Bear Rock evaporites

should provide an adequate reservoir seal, Evidence to

support one or two stage salt removal in this region ts

present in the brecciated nature of the sediments

composing the Lower Ronning and of the Bear Kock in

exposed sections,

(d) Gentle to tight anticlinal folas along with thrust

taulting are present in this region and could provide

sizeable accumulations of hydrocarbons within them,

MIDDLE DEVONTAN

BEAR ROCK FORMATION

The Bear Rock Formation overlies the Ronning Group and

1s separated from it by a marked disconformity. The contact with

the overlying Hume (Ramparts) may also be disconformable. The

type section 1s located 58 miles southeast of Permits 5425 and

5426 at Bear Rock, near Fort iw... Tie type section is mapped

as two distinct factes. 2 basal 40 teet to 60 feet of white,

syosiferous, massive, lensing dolomite or limestone and an upper

175 feet of breccia composed of brown, dolomitic limestone boulders

ses in a matrix of dolomitic limestone, Separating the two factes

is a 30 foot section of poorly bedded, dark prey limestone and

dolomite. The contact with the overlying Hume (Ramparts) 1s  
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gradational and consists of 10 feet of bedded limestone and

dolomite breccia.

The Bear Rock is a very widespread formation which

undergoes a number of facies changes, prading from open marine

basinal shale facies to evaporitic shoreline facies. The basinal

shale facies, which is present tn the Richardson Mountatns,

eontinues southeast along the western side of the MacKenzie

Mountains. The basinal shales are flanked by a belt of shelf edge

limestones and dolomites along their eastern side. Porosity is

developed within these carbonates, Adjacent to the shelf edge

earbonates, and covering much of the Intertor Plains and Peele

Plateau areas are the shelf limestone and dolomite facies. In

the Peele Pleteau they attain a thickness of some 2,000 feet and

consist of micritic pellet and micritic skeletal limestones with

intervals of finely crystalline, porous dolomite in the lower

part. The shelf carbonates are in turn replaced by a relatively

narrow belt of shelf dolomites which appear to be the prelude of

the adjacent evaporite sequence, The shelf dolomites are present

in the MacKenzie Mountains and extend in a line north through the

Fort Good Hope region and south into the Camsell and Nahanni

ranges. The shelf dolomites are in turn replaced by an evaporitic

sequence along their entire length. This factes change bepins to

the west and north of Norman Wells, Jn the Norman Wells area, and

also in the area of the Permits under discussion, the basal vortion

of the Bear Rock 18 commonly evaporttic, whtle the upper portion

consists of carbonate brecetas, The evaporite factes extends

southward into northern Alberta where tt is known as the
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Chinchaga Formation. South of Norman Wells a strong depositional

feature called the Camsell Basin occurs, Thickening from 2,000

fect to more than 5,000 feet accompanied by facies changes from

evaporites through shelf carbonates to basinal sediments takes

piace into this basin, The shelf carbonates are cryptocrystalline

to microcrystalline dolomites while the shelf edge factes is

reefal with some of tt at least being porous,

The Bear Rock carbonates in the Norman Wells area have

been found to be very porous in some wells, whtle in others the

porosity has been plugged by anhydrite and gypsvm, Considerable

bitumin has heen encountered tn places. Drill stem test results

vary from mud recoveries to water flowing to surface. The

Atlantic Col Gar Shoals C-31 well, located in 65°, 50', 7.5" N.,

and 128°, 51', 45" W.. which 4s »bout 41 miles northwest of the

acreage, encountered 744 feet of Bear Rock sediments. A test was

run over 2 13 foot interval near the ton of the formation which

recovered 5 feet of of1, 189 feet of mud and 2R5 feet of water,

A test run over the next 245 feet of Rear Rock recovered 2,800

feet of salt water. The water had 1 chlorinity of 24,000 PPM CL™

whitch 1s indicative of 2 reservotr that has not been flushea, There

was no apprectable draw down tn the reservoir pressures during the

test, Relatively close to the Car Shoals Q-31 well Atlantic had

previously drilled a well calles Atlantic Col Cer Beavertail G-26

located in 65°, 55!', 25" Ne, and 128°, 341, 95" W. They ran a

number of drill stem tests over the Bear Rock, however, they did

not recover any formaticn fluid, The well was cased through the   
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Bear Rock Formation and perforated in it. Swab tests recovered

5 gals. of water with a chlorinity of 4,200 PPM CL” which is quite

obviously not formation fluid. Subsequent to this the well was

abandoned and the Car Shoals C-31 well spudded, The two wells

drilled by Atlantic serve to illustrate the rapid changes in

reservoir properties which can occur in the Bear Xock as well as

to indicate that formation must be constdered as a potential

hydrocarbon bearing reservoir in this region, O11 shows were also

encountered by Wastern Decalta. at their Rond Lake wells which lie

ahout 100 miles north of the Permits. About 15 miles south of the

Permits Imperial Morrow Creek #1, located tn 65°, 23', 14.79" N.,

and 127°, 223', O7.11" W., encountered a stray flow of Sulphur

water from the Bear Rock which flowed at an estimated rate of

24,000 bbls. per day with a 160 pounds per square inch back

pressure, About 7 miles northwest of this location at Imperial

Hoosier Ridge #2, located in 65°, 25', OO" N., and 127°, 22",

11,05" W., the Roar Rock was actdized over an open hole section,

however, no ofl or gas was encountered. These two wells also

serve to emphasize the rapid facies changes which occur in the

Bear Rock as well as its hydrocarbon bearing potential. The

Permits under review should be tn an excellent position to test

this formation.

The Bear Rock Formation is exposed in numerous outcrop

sections in this repion. It is found about 2 miles south of the

Permits, in the Richard Mountains, and about 8 miles west of the

Permits it 1s found on Carcajou Ridge where it consists of grey

gypsum. At the Donnelly River exposure which is about 15 miles
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northwest it consists of 720 feet of brecciated limestone and

anhydrite. It 1s also exposed on the Hare Indian River about 45

miles north of the Permits where it consists of typtcal

brecciated limestone and gypsum,

The brecciated nature of the Rear Kock was previously

mentioned as being a probable product of the solution of the

Cambrian Saline River Salt. A more conventional theory for the

origin of the breceta is that it is a product of the sharp

disconformity separating the Ronning Group from the overlying

Bear Rock Formation, This theory is doubtlessly true for the

basal portion of the Bear Rock, The section exposed on Mt. St.

Charles, which is about 80 miles southeast of the Permits under

review, may be considered as supporting evidence for the theory

that the brecciation of the Bear Rock was caused by the solution

of Saline River Salt during Bear Rock deposition. The section is

described by Williams as, ".., 340 feet of saccharoidal, coarse

grained brown dolomites - overlain by 1,000 feet of thin bedded

brown dolomites, in part brecciated." The top of the Bear Rock

was not seen, In addition to the brecctation well up into the

Bear Rock section, the great thickness of sediments mapped as Bear

Rock could be considered suggestive of greater subsidence during,

deposition here than was occurring in adjacent areas, The

thickness at Bear Rock, which is the type section, 1s about 265

feet. The anomalous thickness could also be due to erostonal

relief, or unrecognized thrust faults repeating the section;

however, neither of these alternatives seems very plausible,
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The rapid facies changes within the Bear Rock is further evidenced

when one compares the section exposed 3 miles north of Mt. St.

Charles to that exposed at Mt, St. Charles. Here the chert beds

of the underlying Mount Kindle Formation are overlain by 500 feet

of grey gypsum beds that are in turn overlain by limestone beds

that are mapped as part of the overlying Hume (Ramparts)

Formation, The Mt. St. Charles section has no evaporites, The

difference in thickness between the two exposures is worthy of

note also,

HUME FORMATION

Considerable confusion has existed in the literature

concerning the relationship of the Ramparts or Hume, Hare Indian

and the Kee Scarp Reef. A paper by H. G. Bassett in the Geology

of the Arctic Symposium is probably the most important to an

understanding of the Middle Devonian geolory of this area,

Hume defined the Ramparts Formation as containing all

definite Middle Devonian beds in the Norman Wells area as well as

tn the surrounding, area, The base would be placed at the top of

the underlying Bear Rock and the top at the contact with the

overlying Fort Creek Shales, He divided the Ramparts into three

members, a lower limestone member, a middle shale member and an

upper limestone member, The lower limestone, which is relatively

thin in the Norman Wells area, thickens in a northwest direction,

About 60 miles west-northwest of Norman Wells, in the Imperial

Range on Mountain River, the lower Ramparts is described as 445
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feet of limestone, dark grey to black with irregular black shale

partings, very fossiliferous tn part. The middle Ramparts at this

section consists of 700 feet of prey to green shales and limey

shales with many thin limestone beds which are commonly

coquinoid tn the lower part, The upper Ramparts limestone at this

section is 180 feet thick and is mapped 18s limestone, black to

grey-brown, massive, grading to shale at the base, The upper

portion consists of limestones, prey to dark grey, massive, with

thin black shale partinegs,.

The term Ramparts was discarded by Bassett in his paper.

The section as redefined by Bassett consists of: the Hume

Formation, which he equates with the Lower Ramparts of G.S,

Hume's; the Hare Indtan which is constdered tne correlative of’

the Middle kamparts shale and the Kee Scarp which 1s correlated

with the Unper Ramparts,

The type section of the Hume is located in the MacKenzie

Mountains on the east branch of the Hume Kiver where it consists

of 400 feet of thinly bedded limestones which are light erey,

argeillaceous, very foussiliferous and of shallow water origin,

The Hume is correlated diachronously with the Lower portion of the

Kee River Formation of northern Alberta, The correlation is based

on ostracod zones within tne Hume and Lower Keg River Formations.

The Hume has been found as far north as the Anderson River, The

thickness of the Hume is quite vartable as is readily apparent if

the type section 1s compared to section at Schooner Creek which is
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4 miles north of Norman Wells, The Hume here is only 8,5 feet

thick, and consists of limestone, black, shaly to slatv and

fossiliferous, The basal 1 foot 1s a conglomerate indicating a

disconformable contact with the underlying Bear Rock,

The Hume Formation 1s generally encountered aS a non-

porous rock both in outcrop and in subsurface, The Ker Kiver

platform of northern Alberta is also normally a non-porous rock,

however, it does develon into a marginal shoal aiong the north

flank of the Peace River Arch, This marginal snoal is a very

porous, granular, reefy dolomite which yields large quantities of

water when drill stem tested, The marginal shoal is in turn

replaced by beck shoal mud rlats, which in turn are replaced by

shoreline sands, The sands have been found productive of of!) in

some locales, Patch reefs have also been found in the back shoal

mud flats with free oil being tested trom them, The factes

pattern developed alone the nortn flank of the Peace Hiver Arch

should have been repeated alone the mareins of the Pre-Cambrian

Shield, The marginal shoal and the shoreline sands may have heen

removed by one of the many periods of deep erosion that have

occurred tn this region.

The Hume has heen deserihed at vartous localities as

being very petroliferous in part. This situation 1s also

duplicated in the Keg Kiver platiorm of northern Alberta where it

is overlain by the productive Keg Kiver Pinnacle and a toll reefs.

The Keo River platform 1s almost certainly the source of the ofl
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in these prolific reefs, Because of the similarities outlined

above, any reservoirs developed within the Hume must be considered

as prospective, Imperial Hoosier kidge #1, located in 65°, 24',

15.6" N,, and 127°, 32', 13.9" wW., lies 14 miles south of the

Permits under review and reported gas showings within the Hume

Formation as well as traces of ot11, The Hume is present at the

various outcrop sections which are present near Permits 5425 and

5426,

HARE INDIAN

The contact of the Hare Indtan with the underlying Hume

1s generally sharp and probably represents a sudden influx of mud

into a clean, well aerated sea, It appears to represent a mud

bank deposit with the source area lying to the northeast partially

Filling a large basin, The contact of the Hare Indian with the

overlying Kee Scarp 1s somewhat dinchronous since it is menerally

placed at the potnt the section changes from predominant shale to

predominant limestone, Facies changer thus account for the

diachronous nature of the contact as well as being the cause of

some of the confusion which has surrounded correlations of the

Devonian sediments in this region, The section at Carcasou Ridge,

which is about 8&8 miles west of the Permits ‘inder study, serves to

tllustrate this problem, The section alone the northeast part of

the ridge conststs of S feet to 70 feet of Kee Ocarp Reef overlying

from zero feet to 21 feet of Hare Indian shale while further to

the west the Hare Indian shale attains a thickness approaching 700

treet. The section at Carcajou Ridge should probably be mapped as
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containing much more Hare Indian, only as a limestone and shale

facies and not strictly as a shale facies in this case, The Hare

Indian generally consists of 500 feet to 700 feet of slightly

calcareous, light preenich-prey to medium grey, bituminous (in part)

shale with abundant micro forsils, However, due to the facies

changes as described above, it can thin to less thin 100 feet in

a few miles, The Hare Indian 1s exposed in outcrop in the

Donnelly River area, on Beavertail Mountain, in the Bat Hills, the

Fast Mountain area and also immediately south of the Permits, The

above exposures are 311 in close proximity to the area covered by

Permits 5425 and 54296. Subsurface control 15 provided 9.y wells

eich as Atlantic Col Car Shoals 3-31 which ltes 41 miles northwest |

of the Permits and encountered 768 feet of Hare Indian and by wells

to the south and southwest, such as Imperial Hooster Ridge #2 with

772 feet, Imperial Hooster Ridge #1, with 570 feet, Tmperial

Judile #1, with 491 feet and Impertal Morrow Creek #1 with 506

feet of Hare Indien. The thickness around Norman Welle ts usually

ahout 100 feet, South of Norman Wells around the confluence of

the MacKenzie and Redstone Rivers the Hare Tndian is again about

500 feet. The thickness underlying the Permits should be tn the

neighborhood of 600 feet to 700 feet, The relationship between

the Kee Scarp Reef and the underlying Hare Tndian and Hume

Formations appears to be somewhat analagous to the relationship

between the Klua Shales and adjacent reefs in the Clarke Lake

area of northeastern British Columbia, The Klua Shale, wnich 1s

Middle Devonian, overlies the Keg Kiver Formation and is overlain

by the Slave Point Formation of bank carbonates in some wells

 



 

 

while in others reef growth initiated in the Keg River has

continued on into the Slave Point with little or no interruption,

In the latter case no Klua Shale was deposited,

KEE SCARP

The Kee Scarp Formation as redefined by Bassett, is a

widely distributed formation, Ostracods have been used to

establish the Kee Scarp as equivalent to the combined Sulphur

Point - Slave Point carbonates of northern Alberta. The contact

with the underlying Hare Indian Shale as previously mentioned, 18

diachronous, The Kee Scarp Formation in the Norman Wells area,

consists of a lower platform unit which is about 75 feet to 165

feet thick and lithologtcally is a bedded limestone with

abundant fosstls, The platform unit is usually devoid of hydro-

carbons, Overlying the platform or foundation unit 15 4 biohernal

reef which constitutes the reservoir for the Norman Wells o11

Field, The reef 1s composed of matertals such as corallites,

bryozoans and stromatoporoids set in a coral sand matrix, The

factes varies widely between wells as would be expected in a true

reef. The thickness of the Kee Scarp Reef above the platform unit

varies from zero feet to 350 feet in the Norman Wells area, The

greatest overall measured thickness of Kee Scarp in the area is

495 feet. The Kee Scarp 1s overlain by the Canol Formation, or

in its absence, the Fort Creek Shales which Bassett redefined as

part of the Imperial Formation,

The platform unit of the Kee Scarp is undoubtedly the

correlative of the Upper Kamparts limestone unit mapped by Hume.  
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This fact, aS mentioned previously, means the Kee Scarp 18 a

widespread formation, Since the Kee Scarp reef grows upwards from

the foundation unit, any well drilled in this region must be

considered a potential Kee Scarp producer. Maximum reef growth

regionally has generally been found on the margins of Hare Tndian

thicks, however, the presence of them does not ensure Kee Scarp

Reefs, The margins of the Hare Indian thicks, which were

described under ine discussion of that formation have not yet been

found to contain reefs; however, they have not been adequately

explored either, The thickness of the Hare Indian in the control

wells indicates that the Permits under review are well located for

potential Kee Scarp biohernal reef developments, It is present

in outcrop nearby Carca jou Ridge.

The o1l in the Norman Wells ofl] fteld ts trapped tn the

updip end of a discrete Kee Scarp bionerm, The thickness of the

reef varies up tu a total of 495 feet. Reserves in the reef have

been estimated as to be as high as 60,000,000 barrels. The

productive area of the field is placed at 2,600 acres,

CANOL FORMATION

The Canol Formation was defined by Basset to include the

black to very dark brown, non-calcareous, bituminous shales which

overlie the Kee Scarp, or, in its absence, the Hare Indian

Formation, The Canol is overlain by the Imperial Formation of

Upper Devontan age, The Canol may be the equivalent of the lower

part of the Besa River Shale of northeastern British Columbia,

The Ganol thickness ranges f'rom zero feet to 400 feet in the
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Norman Wells area. The thickness varies in relation to the under-

lying Kee Scarp Reef much in the same manner that the Ireton

thickness 1s related to Leduc Reefs within the Province of Alberta,

4.e., the Canol thins over the reef to nil in places and thickens

in the off-reef direction, consequently the thickness variation

is quite large. The Canol is exposed on Carca Jou Ridge which is

a short distance west of the Permits in question.

UPPER DEVONTAN

TMPERIAL FORMATION

The Imperial Formation was redefined by Basset tc

include all beds of Devonian age overlying the Canol Formation and

which are unconformably overlain by Cretaceous strata, He

recommended that the term Fort Creek Formation be discontinued as

the above definition of the Imperial includes the wort Creek

Shales within it. The Imperial Formation consists of a sequence

of greenish-grey shales overlain by a series of fine sandstones,

siltstones and thin limestone beds, The Imperial 1s capped at

many places by a grey shale Sequence, The lithologies of the

Imperial are extremely variable which makes correlations within

1t very difficult. The thickness of the Tmperial may reach more

than 3,000 feet where the processes ot eroston have not cut verv

deeply. The Imperial Formation 18 exposed on Carca jou Ridge

which as previously noted lies a short distance west of the Permits

in question, It ts also exposed immediately south of the Permits.
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CRETACEOUS

SANS SAULT GROUP

The type section of the Sans Sault Group is along the

Mountain River where it joins the MacKenzie River, The name is

derived from the Sans Sault rapids which are near the type

section and lie about 36 miles west of the Permits being discussed,

The Sans Sault is the basal group of Cretaceous sediments

which lie directly above the disconformity separating Cretaceous

and Devonian sediments. The top of the group ‘1s usually placed at

the base of the first bentonite bed in the overlying thick shale

sequence, The section consists of shales and sandstones of marine

origin. Some beds are quite widespread and form good marker beds,

The Cretaceous is exposed in a number of areas adjacent to Permits

5425 and 5426; however, workers in the area have not bothered to

subdivide them. The thickness near the type section 1s about

1,411 feet.

SLATER RIVER FORMATION

The Slater River Formation overlies the Sans Sault Group

and consists of thin bedded, black, friable shales with abundant

tronstone concretions, There are aiso some beds of white and

yellow alum and sulphur, Sandstone is only occasionally present,

There are many beds of benton!te which 1n outcrop are 1/8" to

1" thick. The Slater River also contains a fish scale horizon

which is thought to indicate an Upper Cretaceous age for the

formation. The section 1s about 1,000 feet thick at the type

section, A partial section is exposed on Mountain River which
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joins the MacKenzie at Sans Sault Rapids.

LITTLE BEAR FORMATION

The type section of the Little Bear Formation is found

about 75 miles west of Fort Norman on the Little Bear River, The

beds consist of sandstone, some conglomerate, sandy shales and

coal seams. The beds are not correlatable between areas due to

their lenticular nature. The type section is 780 feet thick and

contains marine, brackish and freshwater fossils.

EAST FORK FORMATION

The East Fork Formation is named from a section exposed

on the East Fork of the Little Bear River, The thickness at the

type section ts 850 feet. The section 1s composed of 4 series of

well stratified, grey, conchotdal and plastic marine shales, There

are some thin limey sandstone members and thin coal seams near the

base,

The thickness of total Cretaceous beds which are present

in any one place in this region is extremely variable, The control

wells for Permits 5425 and 54°96 have encountered thicknesses

varying from less than 50 feet to more than 1,300 feet. The

thickness present would appear to denend on the topography of

the onderlying unconformity in part. The unconformity separating

the Cretaceous and Devonian sediments has tn places removed the

entire Upper Devonian sequence, One such location is at Imperial

Hoosier Ridge #1, located in 65°, 24', 15.6’ N., and 127°, 32',

12.9" wW., about 14 miles south of the Permits, where the Kee Scarp
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Formation was encountered at a drilling depth of 60 feet. About

one mile south of this well, Impertal Hoosier Ridge #2 encountered

the Imperial Formation at 50 feet, the Canol Formation at 850

feat and the Kee Scarp at 920 t'eet, The above two wells are

indicative of the extreme variations in depth of eroston by the

Post Devonian unconformity,

TERTIARY

The Terttlary sediments in the Norman tells area are not

subdivided. They consist of conglomerates, gravels, shales,

lignites, sotf't, coarse carbonaceous sands and soft clays. A

thickness of 1,500 feet has been mapped on the Little Bear River.

The bast Fork has lignite beds & feet to 10 feet thick at its

headwaters, while along both sides of ite valley for 18 miles the

high hills and valley sides are made up of Tertiary strata up to

1,200 feet thick. These two outcrops seems to form part of a

basin which dips to the southwest. An indeterminate amount of

Tertiary will likely be found over Permits 5425 9nd 5426,

STRUCTURE

The Franklin Mountains appear to have been formed by

compression of a relatively thin sheet of sediments, The

compressive forces appear to have acted from both the north-north-

west and southwest and have thus produced a very intricate

structural pattern, The mountains were plactated during

Pletstocene time by tce moving in 9 westerly direction, The

mountains were apparently completely covered by the glaciers, Tn
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the vicinity of the Permits there are four approximately parallel

anticlinal folds within a distance of 25 miles, They are from

south to north; Carecajon Ridge; East Mountain; Bat Hills and

Beavertail Mountains, They all strike approximately east - west

And plunge in a westward direction, These structures have all

been suffictently uplifted and eroded to cxpose Paleozoic rocks,

The Greenhorn anticline, which is approximately 5 miles long,

strikes in a northwesterly direction. The southeastern end of

this anticline, which 1s rather obscure at this end, is present

on Permit 5426. The anticline ts ontlined by a limestone bed in

the Imperial shale, however, due to the scarcity of outcrops

present, the amount of closure is not available, The anticline

appears to be widest where it crosses Greenhorn Creek which

drains out ot’ Moon Lake, The width here is slightly over two

miles. The strata of the Norman Range 1s usually found to dip to

the southwest at a 10 degree to 15 degree angle with steeper

dipping beds present locally. The dips on the Greenhorn anticline

vary from 14 degrees to 70 degrees southwest on the west limb and

from 20 derrees to 25 derrees northeast on the east limb,

It 18 recommended that further evaluation of the Permits

under review consist of gravity meter and an airborne magnetometer

survey. They should be of great assistance in outlining the

distribution of the Saline River Salt and any salt structures

associated with it. The magnetometer may be of some help in

outlining the present Pre-Cambrian structure, The Greenhorn

anticline should receive further wok, either by a surface   
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@ geological party or by 4 photogeological study, or both, Further

anticlinal structures should be present on these Permits and they

may be revealed by some of these methods of investigation,

 



  

= ay

FRACTURE ANALYSTS

This section of the report diseusses the results of a

Detailed Fracture Analysts Survey carrted ont within, and in the

immediate vicinity of, Petroleum and Natural Gas Permits 5425 and

5426, An aerial mosatc (scale 1.65 inches equals approximately

1 mile) made from Dominion Government aerial photographs

accompanies this report. These same photopraphs were examined

stereoscopically and the fractures plotted on the tndtvidual

photorraphs, then transferred to the mosaic for analysis,

The theory that the earth's crust is abundantly and

methodically fractured 1s the baste premtse on which 4s built the

exploration technique known 9s Fracture Analysis. <A Fracture is

defined as " renerally abundant, natural lineation discernible

on aertal photographs",

Foaeturing ts largely caused by external stresses on the

surface, The most important are:

(a) earth tides

(b) radial acceleration of the earth along its

radtus vector

(c) a pradual decrease of the earth's rate of

rotation

As stated above, the earth 1s systematically fractured

and the fracturesystem would approach symmetry if the crust were

homogeneous, It 1S considered that irresularities are caused by

 
 



regional heterogeneous conditions within the earth's crust.

Local departures from the norm are caused by structural or

stvatigraphic anomalies,

The term "photogeophysics" was tntroduced by Blanchet

(1956) and deals with mapping, analysis and interpretation of

fracture traces as recorded on aerial photopraphs, In 4 more

general way "photogeonhysics" can be defined as the methodical

statistical analysis of linear features seen on aerial photographs

and this system is applied by any method recording all

observable lineations, or the totality of a certain type or

linear feature, and the statistical presentation of the data on

contoured intensity mans or dry plotting the fractures directly

on the mosatc,

In this renort a megafracture is lonrer than one mile

anda microfracture ts shorter than one mile,
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GENERAL DISCUSSION

ORIGIN OF FRACTURES

Fracturing is largely caused by external stresses on the

earth, although internal stresses may play some minor roll. The

most important of these external forces are the diurnal earth

tides dune to the gravitationa: effects of the sun and moon; the

change in radial acceleration of the earth along its radius vector

and the gradual decrease of the earth's rate of rotation, The

endless rhythemic action of these earth tides is probably the

principal cause of the systematic fracture system seen over most

of the world, even though the amplitude of these tides is only 9 -

13 inches, The fractures are most likely generated by the

process of fatimue as the end result of these stresses which are

repeated regularly over millions and millions of years, Metals

fatigue in the same manner when subjected to continual vibration,

In general the initiating forces which generate fractures

must have continued for a very long time and the process involved

are continuous and are probably active at the present time.

Furthermore, Mollard (1957) states, "The mechanism required to

reflect lineaments to ground surface must be reasonably simple, for

simple patterns are produced on diverse topography and in diverse

types and depths of surficial deposits that overlie ditferent kinds

of relatively flat-lvinge sedimentary rocks of varying thickness,

The mechanism producing the lineament pattern must persist over

extensive and widespread belts of the earth's outer shell; that is

today, the engendering mechanism must in fact be world wide",
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External forces such as earth tides obviously fit these

parameters, Some internal forces may also apply such as the

action of deep seated tectonic forces, and the most probable or

these is tsostatic adjustment, Isostatic rebound following the

melting of the glaciers may still be taking place and this will

further accentuate fractures present before glaciation,

In general it can be said that fracture patterns are

caused by either internal or external forces, If the forces are

internal the result would be different ortentation of the fracture

systems in areas of stmilar tectonic history but different

position, If the forces are external the orientation of the

fracture arrangement should have world wide similarity. However,

Stable areas such as the masses of the continents may develop

fracture patterns due to external forces and tectonically active

areas may develop their own pattern due to internal forces,

Tf joints ferm 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 have become consolidated enough to fracture.

This upward propagation 1s caused by the fatimue caused by stress,

which in turn is caused by diurnal earth tides,

EXPRESSION OF FRACTURE

Fractures have been observed in aerial photographs from

every climate and on every continent in the world. They are  
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expressed as topographic relief, vegetation differences and soil

tonal differences,

TOPOGRAPHIC RELIEF LINEAMENTS

A common type are relief lineaments which can be

manifested by a change (usually abrupt) of topographic elevation

on either side of a relatively strai¢eht line, They may also be

expressed as straight valleys or hills or by straight str-eams

where the stream course is controlled by a fracture zone,

VEGETAL LINEAMENTS

Vegetal lineaments are the most common in the

parkland and muskeg areas of western Canada and many excellent

examples of fractures can he seen on almost any aerial photorraph

of northern Saskatchewan, Alberta or British Columpia, Straight

lines of both deciduous and evergreen trees as well as scrub

rrowth are universally visible, However, the most common veretal

lineament seen by this writer 1s a stratght "edge" to 2 clump of

trees or bushes. In many cases these fractures control the size

and shape of the o Lumps of trees 25 well as the size and shape of

cultivated fields, Excellent examples of this latter expression

of fractures are present in the western nart of the Peace River

district.

SOIL TONAL LINHAMENTS

These reflect differentiation tn sot] moisture and

general ground water conditions, These are common tn the southern

parts of Alberta and Saskatchewan, especially near large rivers,
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Surface investigations have shown that fractures are

associated with bedrock joints; however, in glaciated areas such

as Western Canada, the photoanalyst must take care to establish

the direction of ice flow over an area before he begins to

statistically plot and analvse the fractures, Most areas in

Western Canada show an abundance of crooves and flutes caused by

the glacier and these must not be mistaken for fracture traces

caused by subsurface structural conditions, In parts of the

Lloydminster area of eastern Alberta the glacial scars are so  deeply impressed on the surface that fracture analysis 1s at best

difficult and often impossible,

INTERPRETATION OF FRACTURE DATA

The object of Fracture Analysis (Photogeophysics) i to

loanate chollow to deep-seated structural and stratieraphic

anomalies, The actual count of fractures per unit area ts made

and values are contoured on a "Fracture Intensity Map", In areas

of known reefs the fraeture intensity is 2 - 3 times greater on

the flanks of the reef than directly above the reef,

In anv fracture pattern there are two matns systems of

fractures; the axial system and the shear system, In both systems

the fractures are sub-parnllel and in general the two systems are

at opproximate right angles to each other,

Because of certain inherent limiting factors, Structure

Incidence Surveys have 2 lower order of reliability than Detatled
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Fracture Analysis Surveys, To some extent at least, surface

conditions affect the fracture count. In areas covered by lakes,

sloughs and rivers, the fracture count is zero, Cultivated areas

menerally yield a lower connt than adjacent virgin territory.

Consequently, a difference or contrast in fracture count (F/1)

between two points may be tn part due to structure, but, alco due

in part to different surface conditions, To some extent, this

ean be compensated for by applying appropriate weightines 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 subsurface

control is avatlable, that the tneidence of fracturing 15

considerably above normal in the surrounding area immediately out

from the steepest part of the flanks of the structure, This is tn

contrast with 2 low or normal incidence ov ~ the crestal area, and

also to a normal inetdence off structure,
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FRACTURE ANALYSIS OF PERMITS 5425 and 5426

The fracture pattern 3s shown on the enclosed mosaic and

maps shows a great vartation in intensity over various areas of

the Permits. The two Permits are located in the muskeg area east

of the MacKenzie River and are many miles from the closest

settlement.

The sedimentary sectton is about 7,700 feet thick and

several systems are represented, In addition a thin layer of'

Tertiary glacial till covers nearly all of the area, Potential

reservoir horizons are present within both the Ordovician and

Devonian sections,

Fractures as plotted on the mosaic show considerable

variation in intensitv., There are two reas where the fracture

Intensity is greater than normal and there are two areas where the

fracture intensity is less than normal, The hi¢h intensity areas

are shown in red and the low tntensity areas are shown in preen,

The average length of the fractures is about 4,000 feet and both

mega and micro fractures are present. It is worthy of special

note to mention the glacial problem in this area,

Keference to the mosaic will show that the area is

moderately scerred with elacial grooves and striations and that

the direction of ice flow was about southeast. Some of these

rrooves are so deeply impressed on the surface that they control

the shape of the lakes and of tree growth tn the area, In ‘Any
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area such as this the photoanalyst is faced with the difficult

problem of eliminating the glacial scars from the fracture pattern

without creating false anomalies, The removal of all fractures

from a 10 - 12 degree are in any area will create fracture

anomaltes and it requires delicate weighting of the whole pattern

to adjust for these effects,

Tn any fracture pattern there are two main systems of

fractures: the axial system and the shear system, In both

Systems the fractures are sub-parallel and in general, the two

systems are at approximate rirht angles to each other, Within

Petroleum and Natural Gas Permits 5425 and 5426 the statistical

mean direction of the axial system ts North 40 degrees West and

the statistical mean direction of the shear system is North 30

degrees East. A third minor system, here termed the sub-axial

system, trends nearly north-south.

No regional fractures of great length can be seen and as

these are conceded to originate within the Basement, it is assumed

that all fractures pnlotted on the mosaic originate within the

sedimentary section, Furthermore, as the fractures are short for

this area it 1s very likely that they originate in the upper two-

thirds of the sedimentary section, As the surface of the Permits

is relatively flat-lying no azimuth correction 1s necessary for

this study. It has been demonstrated that the low incidence

Anomalies on a mosaic are considerably larger than the subsurface

feature which causes them and thus any anomaly under Permits 5425  
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and 5426 1s probably quite small,

There are two areas on the mosaic where the fractures

are less intense than the surrounding area,

Some fractures are always present within these areas

they usually have a lower incidence than the surrounding area,

These low intensity areas are important and it is quite likely

that they are due to some subsurface feature. The type of

feature will be discussed in the next section of this report.

but
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SURUCTURE

Petroleum and Natural Gas Permits 5425 and 5426 are

located on the intertor plains of the Northwest Territories about

240 miles to the west of the edge of the Pre-Cambrian Shield. The

strike of the sedimentary rocks is about North 40 degrees West

and the units dip to the southwest at a few tens of feet per mile,

Structural features which could be present and which

could cause the low incidence anomalies mentioned in this report

are discussed in order of probability.

1,  PRE-CAMBRIAN TOPOGRAPHY

Basement topography under Permits 5425 and 5426 is

thought to be much the same as 1t is today along the southwest

edge of the Shield, Low rounded hills separated by gentle to

abrupt valleys are seen on the Shield and these features are

undoubtedly present under the subject Permits. The effect of

this Basement relief on the overlying sedimentary rocks is often

great. The Granite Wash sand is usually present tn the topographic

"lows'' on the Basement but absent on the "highs", The Granite

Wash ts an excellent potential reservoir,

Further effects of Basement topography on beds higher

than the Granite Wash is the eentle folding present over Basement

hills. These folds are anticlines in every sense and could form

traps for oil or pas,
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Many small faults have been reported by A. W. Noriss

(1965) in the pasement and immediately overlying rocks and these

features could cause closure within the sedimentary units,

2. DEVONIAN REEFS

Devonian reefs strongly affect the fracture pattern and

control the occurrence of gas and oil in the overlying beds.

Furthermore, it 18 possible that some reefs are present in the

area of Permits 5425 and 5426. Reefs are known in the Norman

Wells area whitch is only 50 miles to the south,

3. TECTONIC FOLDING AND FAULTING

The presence of tectonic tolds 1s very likely as the

Permits are located in a belt of known folding and faulting,

4, TOPOGRAPHTC RELIEF ON AN INTRA-SEDIMENTARY

Unconformity, is a possible source of fracture intensity

anomalies, but within the Permit area it is unlikely that the

relief on any unconformitics within the sedimentary section is

great enough to affect the fracture pattern,

Reference to the Total Fracture Pattern Map which

accompanies this report will show that there are two areas of

"high" fracture intensity, and two areas of "low" fracture

intensity (green). The general interpretation is that the low

fracture intensity areas are underlain by topographic highs on

the Basement. With this established, the deduction is that the

Basement is high in the south part of Permit 5425 and the northeast

part of Permit 5426,
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These Basement high features are most interesting from

the o1] and gas point of view, The peneral shape of this feature

is such that the causative feature must be a hill on the Basement

surface. A fault is unlikely as the causative feature on these

high areas as they are over one and one-half miles tn width,

Tf a fault caused the fracture "low" the width of the low would

be about one mile or less, Area three could he cansed bv a

Basement fault,

Three hypothetical structure cross-sections accompany

this report and reference to them will show how Rasement "highs"

are inferred to be present beneath areas of low fracture intensity,

Two profiles c-c! and B-R! run at right angles to the strike of

the Basement while the third A-A! is parallel to strike,

Resnectiully submitted by:

Klan G,eoG. OOK, Geol,

WwGC:mjh
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THIS IS AN UNCONTROLLED MOSAIC AND SHOULD NOT BE TAKEN AS AN

ACCURATE TOPOGRAPHIC MAP. 


