
 

2 9

GBOPHYSICA. REPORT

PERMITS

1427 and W431

NORTHWEST TERRITORIES

By:

A.G. Pent land
and

Alfred R. Allen

Vancouver, B.C.
December, 1958

 



 

INTRODUCTION . . «© » «© © »

LOCATIon e e e e . ° e e e

OWNERSHIP ° e e e ° e e e

ACCBSSIBILITY ...-+-s -

CLIMATE AND VEGETATION . .

PHYSIOGRAPHY e e e e e e e

GEOLOGY e e e e e ee e e

EQUIPMENT AND METHODS . .

INTERPRETATION OF RESULTS

SUMMARY AND CONCLUSIONS .

BIBLIOGRAPHY

LOCATION MAF

AIRBORNE SCINTILLOMETER

AERIAL MOSAIC

 

  



 

 

INTRODUCTION

An aerial survey was made by Pentland and Allen

Petroleum Consultants Ltd. over Permits 1427 and 1431 during

July, 1958. The method was based upon work that has been car-

ried out by various exploration companies.

Lundberg Explorations Limited surveyed areas in

Alberta, British Columbia, Saskatchewan, Quebec, Texas, New

Mexico, Oklahoma and various other parts of the United States.

Lundberg (1) found that radioactive lows generally are obtainec

ove, oil fields and that these lows are commonly surrounded by

radioactivity slightly higher than normal. He states that

variations in intensity may look rather erratic over broken

topography, lakes, swamps, and river valleys, but that the lows

above the oil fields may, as a rule, still be observed. He

claims that his operations were extended into unkmowmterritory

and drill holes were put down on anomalies which looked

promising with the result that new oil fields were found.

Other workers, for example Williams and Lorenz (2)

do not believe that the measurement of radioactivity is a

direct method of finding oil but state that it is a tool that

may be used to aid in the interpretation of subsurface geology.  
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In order to test the method under conditions as nearly

like those on the permits as possible, a check was mad over

the ofl field at Norman Wells. It was found that low readings

were obtained over the oil pool and that relatively high

readings were recorded over parts of the islands and mainland

away from the o1l pool. As a general rule, readings were low

over the Mackenszie River itself.

LOCATION

The permits are 4 to 8 miles east of the Peel River

and eight miles southeast of Fort McPherson, Northwest

Territories. Location of the northeast corners are:

Permit 1427 67° 15' Worth 134-30 West

Permit 1431 67° 20! North 134-30 West

OWNERSHIP

Permits 1427 and 1431 are owned by Laburnun

Enterprises of 404, 510 West Hastings Street, Vancouver,

B. C. The areas ere as follows:

Permit 1427, 24,832 acres

Permit 1431, 24.746 acres

Total 49,578 acres

ACCESSIBILITY

Access to Fort McPherson is by aircraft throughout

the year. During the summer months freight is transported

on the MacKenzie and Peel Jiivers by barge.

 



 

Canadian Pacific Airlines operates scheduled flights

from Edmonton to Aklavik E 3 using C-46ts. The distribution of

passengers and air freight to the smaller centres such as Fort

McPherson and Fort Good Hope is by Otter Aircraft. Aircraft

are available for charter at Aklavik. Freight may be shipped by

train during the summer from Edmonton to Waterways, thence by

barge down the Athabaska River, through Lake Athabaska, down

the Slave River and through Great Slave Lake, down the Mackenzie

River, and thence up amaller rivers such as the Arctic Red, Peel,

and other main waterways. Heavy equipment may be transported

by "cat train" over most of the north country during the winter

months. Plans are being made for several main access roads as

far as the Arctic Ocean in order to assist in the development of

the natural resources of the Yukon and the western part of the

Northwest Territories.

CLIMATE AND VHGETATION  
pring break-up is usually in late May or early June.

Preeze-up occurs between mid September and late October. May,

June and July are the sumer months when there is almost con-~

tinuous daylight and the weather is pleasantly warm. The sun is

not seen during the months of November, December and January

and during these winter montns the temperature may drop to 60

degrees below zero for short periods of time. With lakes, rivers,

swamps and muskeg frosen, transportation is active by "cat train"

over the many winter roads. It is during this winter season that

most of the drilling rigs will be moved and ground geophysical

survey work done in the search for ofl and gas.  
eee



 

Small scattered stands of stunted spruce, poplar,

birch and tamarack grow on this muskeg-covered country. In some

sheltered areas, usually along the banks of streams, the trees

may reach diameters of 12 to 18 inches and heights of 30 to 40

feet.

PHYSIOGRAPHY

The permit is situated on the large Peel River

Plateau near where it merges into the Mackensie River

delta on the north and into the Richsrdeon Mountains on

the west. A part of the area is covered by small lakes and

most of the remaining part is covered by mskeg. It is drained

by large rivers such as the Peel and Arctic Red, which flow

into the Mackensie, and by numerous small streams which meander

across the flat plain. The larger rivers flow between banks

that may be up to 100 or 150 feet high but the smaller streams

are usually confined by low banks that are covered by mskeg

and Arctic vegetation, and as a general rule do not expose

bedrock. Ox-bow lakes are common near the smaller streans.

GEOLOGY

Outcrops are numerous a few miles west of the permits

on the banks of the Peel River. Cretaceous and the underlying

devonian rocks are exposed on the west side of a small lake

between the Peel River and permit 1427. The Upper Devonian

Imperial formation is there composed of shale with sandstone

interbeds up to one foot thick. The shale is grey to rusty

 



  

brown and the sandstone light greenish grey with ripple marks.

The Cretaceous rocks are massive buff-colored sandstone and fine-

grained conglomerate, glauconitic and containing fossil wood

and shells. The sandstone .nd conglomerate dip S degrees south-

westerly. The attitude of the underlying shale and sandstone

is unkmowm. Projected southeasterly to outcrops along the

Arctic Red River, this contact passes through the southwest

corner of permit 1427.

It is evident, therefore, that permits 1427 and 1431

are underlain almost wholly by the Imperial formation of Upper

Devonian age, but the contact with overlying Lower Cretaceous

strata which dips southwesterly at a low angle passes across

the southwest corner of 127.

The generalised geological colum for the area is

as shown on page 6.

EQUIPMENT AND METHODS

Equipment consisted of a Cessna 170-B aircraft fitted

with a very sensitive gamma rey detector utilizing the

scintillation principle, an amplifier and a recorder synchronised

to give a continuous record of all readings along each flight

line.

Navigation was by means of Mosaics on the scale of

one inch to one mile and standard maps on the scale of one inch

to eight miles. Navigation was greatly simplified by the

proximity to the large Peel River valley and the many lakes that

can be geen from the aircraft for several miles. Also, the
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Bocene Imperfectly consolidated sands, clays and

conglomerates with lignite. Contains lear

 

Erosional Unconformity

 

Cretaceous Bast Pork

Little

Bear

Slater

River

Sans
Sault

Grey shales

Sandstones and shale with coal

Derk grey to black shales, some siltetones

and sandstones

Pine-grained sandstone with glauconite;

grey sendy shales. Sandstone and conglom-

 

 

EBrosional Unfonformity

 

Upper Imperial

Devonian
Port

Creek

Ramparts

Silurian or Bear

Devonian rock

Greu, fine-grained sandstone and

shale.
Upper grey shales, thin sandstones,

bituminous shales, coral reef and lime-

stones; lower dark platy shales

Heavy massive limestone at top with or

without coralline beds, limestone inter-

bedded with shales in middle part;

limestone in lower pert.

Brecciated dolomites and limestones,

gypeum and anhydrite.

Brosional Disconformity

 

Silurian Ronning

group
Ordovician

Cambrian Macdougal

group

Cambrian

and/or Katherine
earlier group

Limestone with chert

Argillites and shales

Limestone; greenish, grey, and black

shales; sandstones, gypsun, etc.

Interbedded quartzite and black platy

shales.

 

 

 

 
 



 

area had been flowm severa. times previously and much of it

covered on foot by the writers. When each recognisable feature

was crossed a mark was made on the recording tape to identify

that particular landmark.

All flights were made during the late evening to

_ midnight when flying conditions were uniform. Thus naviga-

tion along straight north-south lines, at a uniform altitude

was accomplished with accuracy.

Plight lines were spaced one half mile apart,

Using readily identifiable topographic features the

racioactive intensity graphs were sectioned at half-mile inter-

vals. The average was then taken from each section and

recorded in counts per second on a tracing paper overlay dn

the aerial mosaic. Thus a map was drawn showing only the flight

lines and average readings in counts per second for each one

half mile. Points of equal radioactivity were joined much the

seme us for the construction of a topographic map or isopatch.

Intervals of five counts per second were used. The areas of

"highs" and "lows" are clarified by coloring the map with the

lowest readings in red and various intermediate readings in

orange, yellow, and white, and the highest readings in blue,

green and brow.

INTERPRETATION OF RESULTS

The area is completely covered with overburden, wuskeg

and lakes. There are no outcrops and little or no relief within

the permit area.
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over 70 counts per second.

All the “lows” but one are over lakes or areas of

swamp and wet muskeg. There is a long narrow area of low

readings in the south central part of Permit 1431 that is not

covered with water or wet muskeg. There is no surface explan-

ation for this low, and it 4s conceivable that it is explainable

by sub-surface conditions, such as a deep depression in the

bedrock now filled with overburden, or an effect caused by an

oil pool such as described by Lundberg - without the “halo”

of higher reading. In any event, from the point of view

the survey this low represents the most interesting featr

on the property. The several highs are over topographi<

features such as the confluence of watercourses and be” «

of game where overburden is likely thin, and the blaring

effect therefore reduced.

The pattern of high and low readings f -n general

northwest to southeast across the permits. 4 trenc is evident,

particularly immediately to the south of permit in2) , where

these lines curve from the northwest to weet, om. 2ily rep-

resenting folding in the Lower Cretaceous strata.

SUMMARY AND CONCLUSIONS

The results of the airborne acintillometer survey

over Permits 1427 and 1431 point up two interesting features.

First, the low in the south central part of Permit 1431 hes  
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point around which future geophysical work could be planned,

and second the swing in the radioactive trend from northwest

to west which may represent folding in the underlying rocks.
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PENTLAND «AND ALLEN PETROLEUM CONSULTANTS LTD.

Permit Boundary. j
Vancouver, B.C.
September 1958.
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GEOPHYS:CAL REPORT

PERMITS 1067, 1068, 1069, 1070, 1071, and 1072

NORTHWEST TERRITORIES
Pteen eel

INTRODUCTION

An aerial scintillometer survey was made over Permits

1067, 1068, 1069, 1070, 1071 and 1072 during June and the early part

of July, 1958. The method was based upon work that has been carried

out by various exploration companies.

Lundberg Explorations Limited surveyed areas in

Alberta, British Columbia, Saskatchewan, Quebec, Texas, New

Mexico, Oklahoma and various other parts of the United States.

Lundberg (1) found that radioactive lows generally are obtained over

oil fields and that these lows are commonly surrounded by radio-

activity slightly higher than normal. He state? that variations in

intensity may look rather erratic over broken topography, lakes,

swamps, and river valleys, but that the lows abovetheoil fields

may, asa rule, still be observed. He claime that his operations

were extended into unknown territory and drill holes were put down

on anomalies which looked promising with the result that new oil

fields were found.

Other workers, for example Williams and Lorenz (2)

do not believe that the measurement of radioactivity is a direct

method of finding oil but state that it is a tool that may be used to

aid in the interpretation of subsurface geology.
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in ovder to tect the methed under conditions as nearly

like these on the permite as possible, a check was made over the

oii field at Newman Wells. ht was found that low readings were ob-

tained over the ail pool and that relatively high readings were re-

corded over parte of the isiands and mainiand away from the ali

peel. As a general rule, readings weve iow over the Mackensie

Rivew iteelf.

OA TION

The permits are on the east side and immediately

adjacent to the eel /lateau Reservation. They are on and near

the Awetic Red River about 160 miles southeast of the village of

Agctic Ked River, which is on the Maciensie “Giver. They are

160 miles nerthwest af Norman Weile, Northwest ‘erriteries. “he

Agetic Circle crosses Permit 107%.

Permit 1067

Permit 1068

Permit 1069

Permit 1076

Fermds 1071

Permit 1072

6@ 10’ North 132° 15’

669 20' 13% 15°

oP 30' 132” 15!

Se Ww! 13m 15'

6@ $0! 13a 15'

6@ 10' isa 90°

OwNERSHL?

7

iPepmite 1067, 1068, 1669, L070, 1071, and 1U72 are
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owned by -aburaum Zmterprises of 404 - 510 Yost Hastings Itreet,

Vancouver, B. ©. The acreage ic ae fallews:

1067 - $1, 966

1068 - $1, 626

1069 - 5i, 286

4070 - 50, 346

1972 - 50, 604

1072 Si, 966

308, 394

ACCESSIBILITY

Access to the general area is by aircraft throughout

the year aad by river transportation for freight during the summer

months.

Canadian Facific Airlines operates scheduled ‘lights

from Edmeaten to Akiavik © 3 using C-46's, The distribution af

passengers end air freight to the smaller centres euch as Port

MePherson aad Fort Gued Hope is by Otter Aircraft. Aireraét

are aveilable for charter at Aklavik. Freight may be shipped by

train during the summer izem Kémanton te Waterways, theace by

barge down the Athabesha River, through ake Athabaska, dowa

the Slave River end through Great Slave |.ake, down the Mackensi¢c

River, and thence up emalier rivers such as the Arctic Zed, “eei,

and other main waterways. Heavy equipment may be trans,ewted

 



by "cat train" over most of the north country during the winter

months. Plans are being made for several main access roads as

far as the Arctic Ocean in order to assist in the development of

the natural resources of the Yukon and the western part of the

Northwest Territories.

CLIMATE AND VEGETATION

Spring break-up is usually in late May or early June.

Freese-up occurs between mid September and late October. May,

June and July are the summer months when there is almost con-

tinuous daylight and the weather is pleasantly warm. The sun is

not seen during the months of November, December and January

and during these winter months the temperature may drop to 60

degrees below sero for short periods of time. With lakes, rivers,

swamps and muskeg frosen, transportation is active by cat train’

over the many winter roads. It is during this winter season that

moet of the drilling rigs will be moved and ground geophysical survey

work done in the search for oil and gas.

Small scattered stands of stunted spruce, poplar, birch

and tamarack grow on this muskeg-covered country. In some

sheltered areas, usually along the banks of streams, the trees may

reach diameters of 12 to 18 inches and heights of 30 to 40 feet.

  



PHYSIOGRAPHY

The permite are in the ares that ie generally re-

ferred to as the Peel Piateas. Thie consiste of mamy hundreds

of square niles of nearly flat country threngh which the Peel and

other large rivers flow to the Mackensie iiiver and thence to the

Arctic Geean. Lakes, sloughs, meandering etreams and muskeg

cover the land surface. The moet prominem physical feature near

the permit area is the Agctie Red River. Thies large river flows

in a camyon-like valley up te ame mile wide 50 +o 200 feet below

the general level of the area. Tributary creeks enter the river

through steeply sloping narrow, deep, V-shaped valleys. <ise-

where throughout the aren the creeks are meandering with low banke

which expose dbedrouk im a few places.

The Richardson Mounteins lie to the west and the

Mackensie Mountaizs to the south. To the north and east the

monotonous flat plateau extends to the Macheusie River.

GEO.OGY

The large besia is underlain by ower Cretaceous

flat-lying black shale. Unconfermably uaderiying this io Jpper

Devonian grey and groen sandstone and shaie. The aerth cumact

between the two formations is located about 15 miles north af the

Arctic Circle, and the south camtact about i miles southerly in

the feothille of the Mackensie Moumaeins. The generniised

gesdlogical column for the area is as icilows:   



 

Table of Formations

 

 

_plamt_tyagmente.

imperfectiy consolidated sands, clays, and |
conglomerates with lignite. Contain leaf and |

oe. |

Evrosionai \ acoaformity

 

 
 

 

Cretaceous East Fork Grey shales
Little
Bear Sandetoaes and shale with coai

Slater Dark grey to biack shales, some siltstones
River and sandstones

Sane Fine-grained sandstcne with giaucanite;
Sault grey sandy shales. Sandstone and congiomer-

ate at or near base.

Zrosionai Unconfor...ity

Upper Green, fine-grained sandstone and

Devonian Imperial shale.
Fort Upper grey shaies, thin sandstones, bituminous
Creek shales, coral reef and limestones; lower dark

platy shales
Ramparte Heavy massive limestone at top with or without

Silurian or Bovar

Devonian rock

coralline beds, limestone interbedded with

shaies in middie part; limestone in lower

part.
Brecciated dviomites and iimestones, gypeuin

and anhy@¢rite.

 

Erosionai Disconformity

 

Silurian Ronning

group
Ordovician
Cambrian Macdougal

group

Cambrian Katherine

and/or group

earlier

i imestone with chert

Argillites and shales

Limestone; greenish, grey, and black shaiee;

sandstones, gypeur, etc.

interbedded quartaite and biack platy shaies.

 



Upper Devonian and _ower Cretaceous rocks only,

outerop om and near the permite area. Continucss outcrops of

thin-bedded dark grey to binck triable chales outerop along the

steep high banks of the Arctic Ked River and tributary streams.

Sandy layers and ironstene concretions are commen throughout

the bleck shales. Crystals of gypenm and coatings of sulphur

are common on the weathered thaie surface. Biccks of shale

up to 1, 000 feet leng and 300 feet thick have sleughed off the

nearly vertical banks of the Arctic Red River. One of these is

slowly burning near the south end of the permite ares. ‘The

columa ef smoke rising from it can be seen for miles. 3% is

net definitely knowa what is burning in the shale. No coal was

observed in the aren, and it is doubtful if there is sufficient

coucemsvation of carbonaceous material to ignite and burn. 't is

poesible there ie sufficient petvolifercue « mterial iu the shale to

cause it to ignite by heat generated when the heavy block of rock

sloughed off the side of the valley, and to continue smouldering.

The presence of severe) ‘args burned out areas along the river

benks is osvidence that this phenemenon is common aiong the banks

of the Arctic Red Rives. Fosati evidence hes vetablished the . ower

Cretaceous age of the black shale. Foesiis collected by the writers

were identified by C. %. Stelch as ower Cretaceous fish bones and

Gastroplites ligedence

Geological mapping along the Arctic Red River shows

the contact between ower Cretaceous and the underiying imperial

 
 



fewmatiea: of Upper Dev-mian age about 15 miles west of Permit 1071.

The base of the Cretacecue has been :.pped om the Cutavate River

about 50 miles to the east. A line jeining these two places passes

through the southern past of Permit 1071, saggesting thas the nevtheran

past of the permit is enderiaia by recks of Upper Devonian age.

The closest outcrop af Upper Devenian rocks wae cb-

eerved by the writers near the headwaters of Tree Creek a short

@ietance nosth of fermit 1071. This appears to be Imperial sandstone

and shale. ‘ine-grained brown to grey-green sandstene is here

imverbedded with black, brewn-weathering shale. here are iceaii-

like, weil-dedined, elungated, vertical nodules in the sandstone strata.

These are devoid of visible interior structure, but have a rough

Striated and ringed mashiag on the exterior, and C. %. Stelck has

idestiiied them a0 siphuncic tubes ("). There are also feasile

idemiified by C. %. Stelck as Mya (%). im the shale there ave numerous

hard, iine-greined concretions up te 16 inches in diameter and 6 inches

thick.

Lastle oy mo structure ie evident threughew the permits

area. The shales are nearly flat, there being 20 measurable dp at

any one iccetion and ao distinctive markers. ‘io shearing or taulting

i® evidem anywhere in this geeral iccaiity. ince the Upper Devonian

reaches ihe suriace um ail cides of the larg: area of ower Cretaceous

shale it ie ubvious that the major structure is that of a iarge basin.

the marine Cretaceous shaie is correlated with the Slater  



 

River formation which overlies the Sane Sault, also of Lower

Cretaceous age. It is not possible to measure the thickness of

these formations on the permits, but evidence from sections

that have been measured in other parte of the country indicates

that there is at least 2,000 feet of Cretaceous rocks in the southern

part of the permits. Thus the average dip throughout the area

covered by the permits ie southerly at a very low angle.

EQUIPMENT AND METHODS

Equipment consisted of a very sensitive gamma ray

detector utilising the scintillation principle, an amplifier, and a

recorder which was used (o give a continuous record of all read-

ings along each flight line.

Navigation was by means of mosaics on the scale of

one iach to one mile and standard mape on the scaie of one inch to

eight miles. Navigation was greatly simplified because the terrain

is very flat and is crossed by one large river and severai smaller

creeks. Also, there are numerous lakes of sufficient sise that they

can be recognised at a considerable distance from the aircraft. ‘The

fact that the area had been flown on several prev‘ous occasions,

and that much of it had been covered on font, helped to simplify

navigation. Each time a rec..gnisable feature was croesed a mark

was made on the recorder tape and a note made to identify the

particular landmark.

All of the ilying was done between the hours of seven

 

 

 



in the evening and midnight or very early in the morning on days

when there was little or no wind. These hours were picked be-

cause the air is generally calm and less turbulent at that time.

Thus navigation along a straight line and at a uniform elevation

was much more accurate.

Flight lines were flown in a north-south direction

and spaced one half mile apart.

On the map, each flight is represented by two lines

one of which is straight and the other jagged. The straight line re-

presents the line of flight and the jagged line represents the reading

of the scintillometer in counts per second as recorded on the recorder

tape. The flight line is used as a co-ordinate of 60 counts per second.

If the map is orientated so that the top represents north, the jagged

line is to the right of the flight line where the numberof counts per

second is greater than 60 and to the left of the flight line where the

number of counts per second is less than 60.

A second map was constructed by averaging the number

ef counts per second over on half mile intervals and then drawing

lines to represent places of equal counts.

INTERPRETATION OF RESULTS

The area covered by the map may be divided roughiy

into three parts. ‘The southern part comprising permits 1072, 1067,

and the southwest corner of 1068 is characterized by high readings.

The central part comprising the greater part of permits 1068, 1069,  



and 1079 is characterised by very iow readings. The northern

part, comprising 1071 and the northeast corner of 1070 is char-

acterized by molerately high readings.

’ study of the map reveals part of the reason for

these changes. Yor example, many of the high readings in the

southern part of the area were recorded over the banks of the

Acctic Ned River or the shert creeks that cascade inte the river

from the higher level of the ourrounding plains. ‘he river banks

are muds up of almoet continuous outcreps of Cretacecus shale

and the creeks with cheir steep V-shaped valleys also have many

exposures >of elale. Here there is no overburdea to mask the

radioactivity. Characteristically, the recorder showed high

readings when the aircraft approached one ai the banks of the

river, thea iow readings when the aircraft pessed over the river

itself, and again high readings over the other bank.

The low readings over the central part of the area

are due in part to museg and the numerous lakes which cover bed-

reck and cut off a part of the radioactivity that ie evident over the

river banks.

However, these phenomena do act appear adequate iv

explain all of the anomalies. For example, there are numerous

high readings in the southern part of the area, a few in the south-

ceatral part o! Permit 1069, and numerous high readings aear ‘he

northern pari of the area that are over parts covered by muskeg

and numerous lakes. if the muskeg and lakes complotely masik the   



high readings in one part of the aves it is to be expected that they

sheuid completely mask them ia all parte, but thie is not the case.

Thevetore there mest be ether reasens icv the observed pattern,

& study of the regiomai geology suggests that the comact

between the Devoman and the | ower Cretaceous rocks may be e:-

pected to cross /-errit 1071 with a genewal strike of about 100 or

UG degrees. There are no cuterope om this permit but Devonian

rocks were found a chert distance to the north and Cretaceous rocks

are exposed siang the banks of smail creeks to the south. A test

flight was made along the hanks of the Arctic Red River across this

comact. The readings were comparatively iow and uniform. over

the Devonian rocks but as the aircraft approached the comact there

was @ rather sudden jurrm in the radioactivity as indicated am the

recorder and the number ef counts per secend dluctuated mach more

thaa in the first past of the ilight. ‘hie :asttmeed for about seven

miles along the river bank until the sirerad was flying over the

marine shaies oi the Cretaceous. Here the readings were com-

paratively low and uentiorm.

A Similar type of pattern may ve observed over the

northeva part of the area covered vy this survey. Readings over

ermit i071 and the nosthera part af Permit i070 are reiatively

bagh and the amouns of fluctuation is great. Readings over the

southers part of “ermdt 1070 and over Permit 1069 are lower and

the amount of fluctuation is less, Purthermere, the change irom

high readings to low readings takes place along 4 line thet io about

  



 

parallel to the projected strike of the sodimeme.

Taue the scintillemeter survey provides a check

foe the ascumpiien made from gociegicn) mapping that the comact

between Dovenian and ..ower Cretaceous strate creeses Permit

i071 and that the strike is somewhat seuth af enst.

Theve are two iarvge areas in which iow readings

weve recevded. na is siong the enstern side of Permit 1069 and

the other is at the boundary between }ermits 1067 and 1072.

The ene am the enet side of Permit 1065 19 on muskeg

which tends to mask the radicactivity. However, drainage vere is

wetter than in many parte where considerably higher readings wore

ebtained. & is situated near the divide sume oi the small streams

Dew to the cast imte the Cataratue iver, sthers flow to ihe west iate

the Arctic ed River.

The ares of low readings ot the boundary between

Permite 1067 and 1072 is perhaps more impressive because it .s

eurreunded om three cides by relatively high readings. it iv

covered by wuskeg but bas fewer lakes than the arenas to the west

and cast where wach higher readings were stained. ‘hereivre

it 19 oat peesihia te account lor the low readings aa the basis of

mashing effect af mwiing sion ec.

SUMMARY AND CONCLUSIONS

The vesuite of the survey give a goud check an the

 

  



 

surface geology. An ares of high readings croeses the southwestern

part af Permit 1071] and the northeastern part of Hermit 100. ‘here

are no outcrops here but, by projection, the Jane Sault jormation

consisting of interbedded shales, sandstones, and conglomerates

ie believed to underlie thie area. 4 check flight aiong the Arctic

Red River gives a eimilas pattern over the Saas Sault formation.

Relatively high readiags in the extreme southwest

corner of J’ermit 1067 suggest a change from the marine shaies 2:

the Slater #iver formation to interbedded sandstones and shaies of

Upper Cretaceves age.

two areas of very iow readings, ome on the eastern

edge af !‘ermit 106) and the other along the beuadary between © ermiie

1067 and 1.72, are indicated. kk does not seem poesibie to explain

theese low readings om the basie of the masking effect of ihe ruskeg

aione, Thereiore they would appear te be the areas ui moat imoreaect

ivom: the point of view of finding oil.
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1. Jpiredpaiion

Aw serie] scilatilleavter survey wee unde over Permit 1384 ia

July, 1958. The permit is eevered vith auskeg, 8 few sual) lakes,

vevere) emel) streess, end  lerge eree of low avemp lend on wiiich

there ere » series of emall sloughs ead numerous euel) srendering

creeks. There ere fev outerops on or meer the pereit. but the genere)]

feology is evideneed ty prejeetion from the euterops sleng the fee)

hKiver severe] miles to the vest.

Lundberg Lxpleretions Limited surveyed eress in tlberte, british

Columbia, Seskatehbewsn, uebee, Texse, Nev Mexico, Chleheme end verious

other parts of the United Stetes. Lundberg (1) found thet redioeetive

lows generelly are obteined ower of] fields and thet these low ere

Commonly surrounded by rediesctivity slightly higher then nermel. ite

Stetes thet veristions in intensity my look rether erretic over broken

topogrephy, lsekes, sveure, end river valleys, but thet the lows above

the o11 fields mey, as @ rule, still te observed. He gleins thet his

Operetions wore extended into unknown territory end drill holes vere

put down on enomalies vhich looked promising with tae result thet new

ofl fields were found,

Cther workers, for exemple “illiene end Lerens (2) do not believe

thet the meesurenent of redicectivity is e direct method of finding ail

 
but atete thet it 1s 8 toe) thet may be used to aid in the iaterpretetion

of eubsurfses geology.

In order to teat the nethed under conditions es weorly like those
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on the permit es peveibie, © cheek wee asde over the ef) field ot Nernen

Wells. It wae found that low reedings were obteired over the ef) peel

end thet relatively high reedings vere recorded over perte of the islands
oud meinlend ewey from the of] pool. %s 6 gentre) rule, reedings vere

low over the Meekensie River iteelf.

2. .eeehionapd Omerahis
Fermit 138, 10 28 niles southeest of Fert Merherson end seven

wilow caat of the Peel Liver, Leeetion ef the northeset corner ia:

67° © 05" north end 134° ~ 30° west.

Jt 18 owned by Leburnunm Faterprives Ltc., of 404-510 West Mastings

Street, Venoouver 2, -. o.

3. ,ememadbiigy

4eooaes to Fort Merhersen ie by eirereft thr ughout the year, Dur-

ing the suzevr months freight is trensperted on the Heekensic ex! Peel

Rivers by berge.

Comedien beoific Airlines operates suhedule:: flighte frou i dmenton

to aklevis } 3 using C-46's, The distribution of pessengers ond eir

freight to the emeller centres such os Fort Aevhereon ead Fort © of Hope

ia by Otter \drereft. diroraft are sveileble for charter et iklevik,.

Freight may be shipped by trein during the eureer from Idmeaton te Weter-

ways, thenes b« barge down the Atiebeske Kiver, through Leke Athebiske,

down the Sleve Kiver end through Greet Slev- Leke, down the Mackenzie

River, snd thence up smallor rivers sueh 66 the iretic Red, Feer ond  
other mein waterways. Hewwy equipment rey be treneported by “eet train’

over most of the nert. evantry during the winter nonths. | lens ere

being mede for severe] asin seeess roeds os fer as the irotie Osean in

erder to assist in the development of the neture] resvuress of the Yukon

and the western pert of *he Northwest Territories.

  



 
 

4. Glémateand Yoestation

Spring breeh-up ie usuelly ia lete Xay or early Jum. reese-up

coeurs betveen mid-‘e)tenber end lete Osteter, May, June end July ore

the susmer months vhen there is elavet ecatinuces deylight end the

weather is plessently were. The sun is act seen during the months of

Hoventer, December enc Jenusry omd during these vinter waths the

tenpereture may drop to 60 degrees belew sero for mort perieis af tise.

aith lakes, river, sweeps end auskeg fresen, transpertetion is active

by “eat train” over the reny vinter reeds. It is during th!s vinter

seoson thet most of the drilling rige will te moved ead Ground geophysics)

survey work done in the seerch for of] end gas.

Saal] sosttered stends of stunted spruce, popler, birch end

temersex grow on this muskeg-eovercd ecuntry. Jn soue sheltered srees,

usually elong the benke of streeme, the trees my reeeh dismeters of 12

to 18 inches ead reighte of 30 te 40 feet.

5. Phupieerapby
The persit is situated on the lerge Peel ‘iver Fleteeu meer were

it merges into the Meckensie Aiver delte on the north eat into the

tiehardeon Kounteins om the west. 4 part of the eres is covere: by snel)

lokes end most of the reasining pert fe covered by muskeg. It is drained

by large rivere such es the }ee) snd iretia Ked, which flew into the

Maokensie, end by gumerous smell etreses which meander screeg the flat

plein, the larger rivers fin betveen oenko thet may be up to 100 or 150

feet Ligh but Ghe smsjler stream: are uswelly confined by low beaks thet

ere covered by euskeg end iratic Gaystativn, end 00 6 generel rvic sc aot

expose bedrosk. ULr-bow lekes are cowmos sect the smeller streras.

 
 



  

 

6, Snmdesx
Outerops ere numerous e@ few ailee weet of the perait on the benke

of the Feel Kiver, Cretecscus end the underlying Devenien roeks are

exposed on the ~est side of e smell] leke between the Feel iitver end

Verwit 1427. The Upper Devenfiem Imperial feruei‘on is there composed

of shale with sandstone interbeds up to one feet thick. ihe shele is

grey to rusty brown ond the sendetone light greenish grey with ripple

works. The Creteepeus recks ere atesive vuff-colored sandstone end

Cine-greined conglemrete, yleneonitic ent eonteining fesail wood end

shells. The sendstas e:4 eonglomerete dip 5 degrese scuthvesterly.

The ettitude of the uaderlying ashele and sendstone is unknown. Free

jected southeesterly to outerops ealeng the Aretic hed River, this contact

peeses through the southvest vorner of pervit 1427, edout six siles north

of jermit 1384.

It is evident, thersfore, thet rermit 1384 is underlein by « sone-

whet thin scotiun ef Cretseveus sendstone and eonglonerete lying un-

eorfornebly on Uppe: Vevonien Imperial interbedded shale end sendstons.

The generelissd geolegies] section is os follove:

Lormebicnn

 

} ocene iaperfeetiy ecnsolidsted sents, eleye, end
songlemeretes vith lignite. Contsins loef

ereLN

Lrewious] Uneonferuity

 

Cretegoous leatPork Grey shales
Little
heer - Sandetones end shale with ool
bleter - Derk grey to dlegk shales, some siltstones

viver end seadstone
Sens Jault - Pine-grained sendetcue with glavecuits;

grey sandy shales. .endstone ard conglvce-
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5.

trosione] Unovafernity

 

Upper iuperie) Grwen, fine-grained sendetone sad
Devonien shele.

Fort Upper grey shales, this sendetones.
Creek bitusinous sheles, core] reef oni line-

otoness lower derk platy sheles
hamperts Heavy messive limestone et top with or

withvat eorellins beds, lisestons inter-
bedded with sheles in uiddle part;
limestone in lower part.

Silurien or Lear BKreoeleted dolomites end limestanes,
Devonlen rook gypeue end anhydrite.

 

ivreaions) Lieceonforaity

 

vilurien honning Limestone with ehert

qroup
Urdovieian trgfllites enc sheles

sambrien Heedouge)
group Limestone; greenish, grey, end bleek

shales; sendstones, cypaus, ete.
Combrior

and/or Katherine
oariler group interbedded quartsite and bleek plety

shalee,.

 

7. Lanneaond
fquipment soneisted of » Ceseme 170-5 efrereft fitted wit « very

sensitive gece rey detector utilising the saintilletion principle, on

erplifier end @ recorder syndhrenised to cive e continuous record of al)

readings slong each flight line,

Nevigetion ves by acens of Mosaien on the seele of cue ineh to

one mile end atanderd aeps en the ceale of ane ingh to eight alles.

Nevi; tion wee grestly simplified by th proxinity to the lerge }eel Kiver

velley ard the seny lskes that oan be sen free the elrereit f~ wore)

miles, -%u0, Ms srve hed ' an flown several times previous auoh

of it aovered on feot dy the writers. when sect reeogrised). ture wes

 

    



 

6.

crossed © mark ves wede on the recerding tepe to identify thet partiouler

landmark.

S11] flights were mete during the lete evening to widuight wen

flying conditions were uniform, Thue navigation elong straight sorth-

sout:. lines, et » uniform sltitude wee sceomplished with accursey.

Flight lines vere epseed cue half aile eapert.

Using readily identifiedle tepegraphie feetures the rediocective

intensit; grephs were seetioned et helf-eile intervels. The averege

was then teken fros cech section end reeerded in eounts per second on

@ trecing peper cver\ey in the serie] meseic, Thus e asp wes drewn show

ing only the flight lines end everegs reedings in counts per second for

each one helf mile. Pointe of equel redicectivity vere joined aueh the

veme 06 for the construction of e topegrephic mep or isopeteh., Intervels

of five counts per second vere used. The ereas of “*highs" end low’ are

clerified by coloring the ne; with the lovest reedings in red oni verious

intermediate reedings in erenge, yeilow, end white, and the highest reed-

ings in blue, green end brown.

8. javexpretebion

There ie little or no relief in the eres snd it is covered with

suskeg, lekes end streems. Seintillometer readings, svereged for neh

half mile of flight lines, renge frue 35 to 70 counts per seeond.

Low readings were reeerded ever sveupy end weter-covered areas.

High reedings were recorded meer the northwest end southesst corners of

the permit ovor rigerooks and earees of light overburden slong the edres

of streaz valleys. Henes « comparison of reophysiesl results, with

surfece features om the permit, suggest thet the former hee Leen controlled

by the letter. it is soneluded, therefore, thet the seria) scinti)llometer  



 

7.

@ eurvey did not supply eny woeful informetion perteining to the gealosy

of persit 1384.

Vaneouves, be

Cegember, 1958.
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