
 

Pentiond & \Allen
Petroteum Conguitonts

FsaFs

 



“se
& nerm  



 

 

GEOPHYSICAL REPORT

PERMITS

1067, 1068, 1069, 1070, 1071, 1072

NORTHWEST TERRITORIES

By:

A. G. Pentland

and

Alfred R. Allen

Yancouver, B. C

September, 1958



   

   

       

    
  

  

   

 

    
  

   

CONTENTS

Page

1, INTRODUCTION 1

2. LOCATION 2

3, OWNERSHIP 2

4, ACCESSIBILITY 3

5, CLIMATE AND VEGETATION 4

6, PHYSIOGRAPHY 5

7, GEOLOGY 5

8, EQUIPMENT AND METHODS 9

9, INTERPRETATION OF RESULTS 10

® 10, SUMMARY AND CONCLUSION 13

BIBLIOGRAPHY

LOCATION MAP

TWO MAPS: GEOPHYSICAL SURVEY
Removed

AIRBORNE SCINTILLOMETER

AERIAL MOSAIC

 



 

GEOPHYSICAL REPORT

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

NORTHWEST TERRITORIES

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 workthat 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 states that variations in

imtensity may look rather erratic over broken topography, lakes,

swamps, and river valleys, but that the lows above the oil fields

may, asa rule, still be observed. He claimsthat 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 measurementof 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.



 

In order to test the method under conditions as nearly

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

oil field at Norman Wells. It was found that low readings were ob-

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

corded over parts of the islands and mainland away from the oil

pool, As a general rule, readings were low over the Mackenzie

River itself.

LOCATION

The permits are on the east side and immediately

adjacent to the Peel Plateau Reservation, They are on and near

the Arctic Red River about 100 miles southeast of the village of

Arctic Red River, which is on the Mackenzie River. They are

160 miles northwest of Nerman Wells, Northwest Territories, The

Arctic Circle crosses Permit 1070.

Permit 1067 6810' North 132 15' West

Permit 1068 66°20! 132 15!

Permit 1069 6 30! 132 15!

Permit 1070 6@ 40! 132 15!

Permit 1071 6@ 50! 1320 15!

Permit 1072 6@ 10! 132° 00!

OWNERSHIP

Permits 1067, 1068, 1069, 1070, 1071, and 1072 are
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@ owned by Laburnum Enterprises of 404 - 510 West Hastings Street,

Vancouver, B. ©. The acreageis as follows:

1067 - 51, 966

1068 == —Ss«S1, 626

1069 - 51, 286

1070 - 50, 946

1071 - 50, 604

1072 - 51, 966

308, 394

ACCESSIBILITY

@ Access to the general area is by aircraft throughout

the year ard by river transportation for freight during the summer

months.

Canadian Pacific Airlines operates scheduledflights

from Edmonton to Aklavik E 3 using C-46's, The distribution of

passengers and air freight to the smaller certres 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 clown the Athabaska River, through Lake Athabaska, down

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

River, and thence up smalicr 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 Territuries,

CLIMATE AND VEGETATION

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

Freeze-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 zero for short periods of time. With lakes, rivers,

swamps and muskeg frozen, 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 searchfor 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 permits are in the area that is generally re-

ferred to as the Peel Plateau. This consists of many hundreds

of square miles of nearly flat country through which the Peel and

other large rivers flow to the Mackenzie River and thenceto the

Arctic Ocean, Lakes, sloughs, meandering streams and muskeg

cover the land surface. The most prominent physical feature near

the permit area is the Arctic Red River. This large river flows

in a canyon-like valley up to one mile wide 50 to 200 feet below

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

through steeply sloping narrow, deep, V-shaped valleys. Else-

@ where throughout the area the creeks are meandering with low banks

which expose bedrock in a few places,

The Richardson Mountains lie to the west and the

Mackenzie Mountains to the south. To the north and east the

mouotonousflat plateau extends to the Mackenzie River.

GEOLOGY The large basin is underlain by Lower Cretaceous

flat-lying black shale. Unconformably underlying this is Upper

Devonian grey and greer sandstone and shale, The north contact

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

@ Arctic Circle, and the eouth contact about 90 miles southerly in

the foothills of the Mackenzie Mountains, The generalized

geological column for the area is as follows:
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Table of Formations

 

 

 

 

 

 

 

 

Eocene Imperfectly consolidated sands, clays, and

conglomerates with lignite. Contain leaf and

plant fragments,

Erosional Unconformity

Cretaceous East Fork Grey shales

Little
Bear Sandstones and shale with coal

Slater Dark grey to black shales, somesiltstones

River and sandstones
Sans Fine-grained sandstone with glauconite;
Sault grey sandy shales. Sandstone and conglomer-

ate at or near base.

Erosional Unconformity

Upper Green, fine-grained sandstone and

Devonian Imperial shale.
Fort Upper grey shales, thin sandstones, bituminous

Creek shales, coral reef and limestones; lower dark

platy shales
Ramparts Heavy massive limestone at top with or without

coralline beds, limestone interbedded with
shales in middle part; limestone in lower

part.

Silurian or Bear Brecciated dolomites and limestones, gypsum

Devonian rock and anhydrite,

Erosional Disconformity

Silurian Ronning Limestone with chert

group
Ordovician Argillites and shales

Cambrian Macdougal
group Limestone; greenish, grey, and black shales;
‘ sandstones, gypsum, etc.

@ Cambrian Katherine

and/or group Interbedded quartzite and black platy shales.
earlier

  



 

Upper Devonian and Lower Cretaceous rocks only,

outcrop on and near the permits area. Continuous cutcrops of

thin-bedded dark grey to black friable shales outcrop along the

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

Sandy layers and ironstone concretions are common throughout

the black shales. Crystals of gypsum and coatings of sulphur

are common on the weathered shale surface. Blocks of shale

up to 1, 000 feet long and 300 feet thick have sloughed off the

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

slowly burning near the south end of the permits area. The

column of smoke rising from it can be seen for miles, It is

not definitely known what is burning in the shale. No coal was

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

concentration of carbonaceous material to ignite and burn. It is

possible there is sufficient petroliferous material in 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 several large burned out areas along the river

banks is evidence that this phenomenon is common along the banks

of the Arctic Red River. Fossil evidence has established the Lower

Cretaceous age of the black shale, Fossils collected by the writers

were identified by C. R. Stelck as Lower Cretaceous fish bones and

Gastroplites liardense.

Geological mapping along the Arctic Red River shows

the contact between Lower Cretaceous and the underlying Imperial



 

 

formation of Upper Devonian age about 15 miles west of Permit 1071.

The base of the Cretaceous has been mapped on the Ontaratue River

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

through the southern part of Permit 1071, suggesting that the northern

part of the permit is underlain by rocks of Upper Devonian age.

The closest outcrop of Upper Devonian rocks was ob-

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

distance north of Permit 1071, This appears to be Imperial sandstone

and shale. Fine-grained brown to grey-green sandstone is here

interbedded with black, brown-weathering shale. There are fussil~

like, well-defined, elongated, vertical nodules in the sandstone strata.

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

striated and ringed marking on the exterior, and C. R. Stelck has

identified them as siphuncle tubes (?). There are also fossils

identified by C. R. Stelck as Mya (?). In the shale there are numerous

hard, fine-grained concretions up to 18 inches in diameter and 6 inches

thick,

Little or no structure is evident throughout the permits

area. The shales are nearly flat, there being no measurable dip at

any one location and no distinctive markers, No shearing or faulting

is evident anywhere in this general locality. Since the Upper Devonian

reaches the surface on all sides of the large area of Lower Cretaceous

shale it is obvious that the major structure is that of a large basin.

The marine Cretaceous sha e is correlated with the Slater
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River formation which overlies the Sans 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 parts 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 is southerly at a very low angle.

EQUIPMENT AND METHODS

Equipment consisted of a very sensitive gamma ray

detector utilizing the scintillation principle, an amplifier, anda

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

ings along eachflight 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 because the terrain

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

creeks, Also, there are numerouslakes of sufficient size that they

can be recognized at a considerable distance from the aircraft. The

fact that the area had been flown on several previous occasions,

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

navigation, Each time a recognizable feature was crossed a mark

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

particular landmark.

All of the flying 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 andless turbulent at that time.

Thus navigation along a straight line and ata 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 ‘:1e 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 number of 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

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

lines to present places of equal counts,

INTERPRETATION OF RESULTS

The area covered by the map may be divided roughly

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

®@ and the southwest corner of 1068 is characterized by higa readings.

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

PG 
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and 1070 is characterized by very low readings. The northern

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

acterized by moderately high readings.

A study of the map reveals part of the reason for

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

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

Arctic Red River or the short creeks that cascade into the river

from the higher level of the surrounding plains, The river banks

are made up of almost continuous outcrops of Cretaceous shale

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

exposures of shale, Here there is no overburden to mask the

radioactivity. Characteristically, the recorder showed high

readings when the aircraft approached one of the banks of the

river, then low readings when the aircraft passed 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 muskeg and the numerous lakes which cover bed-

rock and cut off a part of the radioactivity that is evident over the

river banks.

However, these phenomena do not appear adequate to

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

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

central part of Permit 1069, and numerous high readings near the

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

and numerous lakes. If the muskeg and lakes completely mask the  



 

 

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

should completely mask them in all parts, but this is not the case.

Therefore there must be other reasons for the observed pattern,

A study of the regional geology suggests that the contact

between the Devonian and the Lower Cretaceous rocks may be ex-

pected to cross Permit 1071 with a general strike of about 100 or

110 degrees, There are no outcrops on this permit but Devonian

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

are exposed along the banks of small creeks to the south. A test

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

contact, The readings were comparatively iow and uniform over

the Devonian rocks but as the aircraft approached the contact there

was a rather sudden jump in the radioactivity as indicated on the

recorder and the number of counts per second fluctuated much more

than in the first part of the flight. This continued for about seven

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

marine shales of the Cretaceous, Here the readings were com-

paratively low and uniform,

A similar type of pattern may be observed over the

northern part of the area covered by this survey. Readings over

Permit 1071 and the northern part of Permit 1070 are relatively

high and the amount of fluctuation is great. Readings over the

southern part of Permit 1070 and over Permit 1069 are lower and

the amount of fluctuation is less, Furthermore, the change from

high readings to low readings takes place along a line that is about  
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parallel to the projected strike of the sediments,

Thus the scintillometer survey provides a check

for the assumption made from geological mapping that the contact

between Devonian and Lower Cretaceous strata crosses Permit

1071 and that the strike is somewhat south of east.

There are two large areas in which low readings

were recorded, One is along the eastern side of Permit 1069 and

the other is at the boundary between Permits 1067 and 1072.

The one on the east side of Permit 1069 is on muskeg

which tends to mask the radioactivity. However, drainage here is

better than in many parts where considerably higher readings were

obtained. It is situated near the divide some of the small streams

flow te the east into the Ontaratue River, others flow to the west into

the Arctic Red River.

The area of low readings at the boundary between

Permits 1067 and 1072 is perhaps more impressive becauseit is

surrounded on three sides by relatively high readings. Itis

covered by muskeg but has fewer lakes than the areas to the west

and east where much higher readings were obtained. Therefore

it is not possible to account for the low readings on the basis of

masking effect of muskeg alone,

SUMMARY AND CONCLUSIONS

The results of the survey give a good check on the



@ surface geology. An area of high readings crosses the southwestern

part of Permit 1071 and the northeastern part of Permit 1070. There

are no outcrops here but, by projection, the Sans Sauit formation

consisting of interbedded shales, sandstones, and conglomerates

is believed to underlie this area. A check flight along the Arctic

Red River gives a similar pattern over the Sans Sault formation,

Relatively ‘igh readings in the extreme southwest

corner of Permit 1067 suggest a change from the marine shales of

the Slater River formation to interbedded sandstones and shales of

Upper Cretaceous age.

Two areas of very low readings, one on the eastern

@ edge of Permit 1069 and the other along the boundary between Permits

1067 and 1072, are indicated. It does not seem possible to explain

these low rcadings on the basis of the masking effect of the muskeg

alone. Therefore they would appear to be the areas of most interest

from the point of view of finding oil.

A 4 ~ :

LeLPert eenwtd
A. G. Pentland

fred R. “Allen

Vancouver, B. C.

September, i958  
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Peradts LOG9E, 10%, LOT

—MertinvestTerpitertes

DEPRODUCTION

Vavereble geoloyy exteniing from proven ef) aad gs

ft. de im mnewthers British Columbia and Alberta to tla ‘rctic

Islands im*faates thet Large of) and gas -eserwas will be dis-

covere: in this large and untested regies. The Athabasha

Mituainous sande ere considered to be one of tho largest re-

serves of of] fin the world.
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in 196s 1,229,310 barrel. of of) we. : predwead fram wells.
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out the emifre nortiiand.

Replowation hes just begun. Of) secpayes have been

mown: Loc many years am move are being tound as the axpiwation

teow, imcreseas. It is reasonable to supjast thet this region

is in Che «taue of developmant comparable .o Alberta one yea

bafoce the discovery of tha Leduc ifald.

LOLATION

Che three permit areas ary localeadjacent to (he

eeatern boundary of the Peel Plateay \weervation, east vi the

Acctic Red River, as fellows.

1U069E Mortheast Corner at 909 ':132-15'
1070 =Morthenst Corner at 60° - 40':13@-15'
1071 Mortheast Commer at 699 - 5)';13a-15'  



hownen Walls is 180 miles to the southeast.

 

PR aSnIP |

Pensits 10698, 1070 wd 1071 ere owned by Laburmm

Raterprise: Ltd... of 406 - 510 west Hastings Stree, Vancouver ,

Bb. Cf,

The tetal area af the permits is 127,:9) ecres.

ACCRSSTELL ITY

Cemadien Pesifac sirlines >perates two scheduled

flishts per veek frow Edmonton tc Mawen Wells, using a U-3,

ened three schec (lod Flight. per woek fraxe Mewman Valls to

Aklavik, usin, a ottex. During the emer there are usually

wary axtra flights to take care of additional freight emi

passengers.

wich of the heavy freight is ehipped into the cowniry

by Ucain ond berge during the summer months. "redght te ehipped

Crea Edmonton to Waterways vy train, @ diutance of 30 miler,

@au thence vy barge down thu Athabeska River, Athabe ka Laka,

Slave iver, vreat Slave Leke, and Hackenuie (iver, The oily

{nterruptior (o navigation ov thi. route is the loemile porlage

tro: Fitagerald at Che northern boundary of Albarta Cu Fort

Smith in the Northwest Terriioric. because Oo caphec an oi

Slave River.

The Arctte Tad “iver flow. vortherly 10 to 15 mhle-

west of the permits. Heavy drilltvy equips mt could be trans-

portes vy shallow-draft boat anc barge from the village of Arciic



Ret diver to within 15 mfles cf the property and thence by land

ontye tho closam drailbleita.

CLIMATE AMD VEGETATION

The riveree and
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the firet or secoimi week in June,

creeks gemerally ope: diring the Latter

Tesain or same of the Lerger lakes unii}

Troese-up come: in sept emer

ox watly October, but occasionally the large rivers ranain open

until well into November,

turing Mey, me, and July there 1s alwost cont invous

daylight wit) wasn summer

vo) Jamary (h@ won is dvelow

a. @ reewlt fu

tha dri Vem. wenathe, Te

toe as 30 ox OF degrees

ome Oe abocit

uneist ef wo

ete sveltered places,

8

weather, uring Sovenber, Decener,
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* dntew amy oc severe witi eaperatures

below setu,.

oF gfe @ticibes: Yer woet o4 the omaker

i, », poplar, birch, and t miurack.

much ag Che canks 7! sfremms, tree

ay reach » height of Wo er &: Cee ax’ a d'meter of 12 ta 1%

fuches, Here, (oo, willow @ aldiers “row it Llick aseas,

(a fester parc of the apca is coverat «wlth the crmrfe

ypes of tone Sm a oom %> the Arctic were
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vr eu wiliad ani Or jie eee va al Oar, Ae Woe

eiete of bine ceds of square

and .6 covere: wits Lakes anc

tro mere potholes tu ten a

ddes of “euund thet fo como, flat

wake. The lakoo range li siee

tweoty mikes in length,y ‘The parts

 



thet eFe mot covered with water are covered with wakey, aaking

travel oo the ground all but impossible durin;, the sumer saonthas,

Small, meanderin;, streams cross thc area, ad are con-

fiaed vy low banks that expose bodrock tr only a few places sx

cept where the stregus epproeci. the sain rivers. iiere thay have

cut jeep Veshaped vallews. Yhe larser tivere, such as the Arctic

ied aiver, flow between -enks that range ip Yetcht frow 2U to i350

feat,

the land to the south rises .a@itiy for the ¢ or fw

ailee inte the feschtlis end thereafter more aruptl, ot the

‘eck susie Mountains. The platem is counded on the weit ») the

Feo. ee alas,

ALAR WHE POA THE (NVESTLGAT ION:

emlogics| sspping was undertake: ag tic ficet step in

a comprelensgive projra@a of eo: oratio It was couci lered that

a y of the formations, wit) particular attention to “he ayes,

ca, Wee essential enc would form # seund

Dawe. mom whict to ast }o ue rther wo ° that iaight ce! nt é

th ‘acovery vf hl oot yam.

LWA ST bins Rs

Toe partly rata A. <. Able amd ‘., Pentland.

essue el rereafi, ice) 1/UR equipped sfth Lloata vas oi fly

fram. ort m lo Pol) capioe equdemt sre ce rhed, "he method

Ja@o ons to fly over Lee pomit al iow slevaiion ais mw rece

crutetoy speed in oraar ta observe Lie yanerai: tope,raphy amu to

spot outcrops, Flight linas were aion, Che borders of the permit

fir st aod then severa: pesees vere sade acroes Che centre: part.

 



 

In addition, all rivers and streaas a ite pemait or within «

ooiun of several ailas of (he permit were flewn in order to

locate als outcropo that odght have e besring on the structure

of the a®fea.

Control ef ciight linos wes by means of saps and

eeria) photegraphs. che d wiles to 1 inch map from the National

topographic Series, which ia publiched by the vepartment ef Ninex

ad technica) surveys, was found to be scourate and useful for

the purpose of detemmining the limite of the persite and for

locating outcrope.

The second atep wes tv make traverses oa {vot 1» on

al. oulcrops, collec fossils, anc ietervine attitudes.hoe

marally, « landin, vas made on Che clver or a lake, t+ party

specail yi, each goin, 1)

itvay wes ~sde ur the oucterops were located by means of maps and

weXial photograplis.

A phelocreptd oo uwoeelo vas ede to Che scale of 1 ineh

to Ll wile on wile’ cuterops wece wmcuiately Loc@ted me vie

wnele was (ceed ii iru. 2ae 8 Map obero whaeh adclit bone.

opt ould de * ane

CATTRAP

The rye i su de underi«in by rock strate ramngin

ee Ou Peketen in to Pre~ waria in the

vaiby Uppex . ewalen a) |.ocwer Crelaceous Kooks

u@ omnueaties ef the vasa Che oiuer tucm@tions ar Ava’.

(ne entice aseembleye underlies t.« pe:

are Drietly deseribw) Laiow,.

opposite daragtion, and @ pace aud compass

rcoa of the perai

wleroy, out outetue

ats all the known forma:



 
 

Cembeian reeks have ve obserwid and mapped ot: the

upper Arctic ed River, Movatalr iver end Impertal fiver.

Vasxtaites, sheles, sandstones and limestones constitute the

Fock types. C.2. Strick (3) ebserved 6,500 feet of slates and

shales owar\ain by 5 feat of argillites and chert in tha upper

Feel ‘vex area about 9% wiles weet of the pemaitc. These are

important poseibilitie: for the esemulation of oth.

Ordovician shales and ergillites have been Mapped in

the Upper Peel Aiver erea but uo sediments of this age have ean

positively tdentified in sections te the south amd east. It is

probable thet Qrdovician rock: are leskiiy, or tf present, are com

paratively chic in the arom occupied by ihese permite.

Siluriam -treta arc widely disiributed throughou: the

Meckenaie River basin, ‘tckiumon (1) P. 18, mapped 1,100 feet oi

Iimastene on the Arctic fad River, The lower undt contains 400 teat

eo: bert in dolomite and the upper part 700 feet of Limestone

errying a Niegerw cteme. The uppers Wiagatan eeral some is re-

ported CO be quite porou: in place: end Capavle of cerving as a

re l.ervotlr,

The neae bear ock wes used Ly Cano? veolorists io

descrive the vreccisiad «. acn-hedde! dolondtes a: <MLE Oe 0

\ying below Mtddie cvonia. etrsts end above a sharp tiecoulorni

wits wall-Ledded gilurtan Vimestema., The Bear tock fFormatic.. ix

“pected to ve more thar 240 foe: thiek an the Mountads Qver men

where iC comstets of brecctated limestones mu dolomites., In

plece. the beds are cypsum-oeering. ihe Jear kock dolomite: are

e@nerally the most porgu. rocks im the area except where their

ammiiydrite Seeds. Thay may beposition io occupied by sypsun an   



 

highly béScumiaous,

The Hiddle Deverian section ox Memtein fiver bums pga

divided tate three perts, the Lewer Ramparts limactone, (UK) test),

the Widdle damperts shale (700 feet), and the Upper tspurts Line-

stone (445 fost). owewer, 12 comm pruesble thet the tempent

formation is mush thimwr in the eran covered ty the pesult.. @m

‘aryery “reek 9 section, 225 feet thick emtalas lees am! Man

Comtimeus beads ef fread! detritus. Geveral emali coral ag-

Fegetes heve bean usted si the upper contest is mavhed by «

(hich Limestone eonulomerc..s. sesstered spowmmletions of soltd

‘a oz Dituuen ave presen apd « fresh surfese of Limestone ewadts

a étreng oder o: selpir and jn Stalak foaand « oonlomerete on

ine Po) ver carcvyli, temperts fevetle. Le te overlain ty ‘ort

Teak shales sav weisrhedn by $4lurlen Limestone ,

Tha Jpper cewondas i. uur clUly divided tate cw oupe,

Ue “oct Crash mw: iopurial. The fort Creek fosveation ts Cupociel

Sion, the feel Adwer from the Loser Canyon ©> severe) miles

below tts junetion with gums ver. The vase i. compose: of w

TOOEARO CONLoake aud Chis lo overlain by olmak shades sex

Linaeotume.. Sem the oy ihe @balw cont ata Camegr Lizaeeicm ox,

we ANE 1! adowe in the oruwan €Aeld @f Sormaa eli 2 eon

(Ox Fem formetion Fone Clu ri l~ hegre iire cuser ei Xp

WOR 8. peNo Aka i laet Shaka, Ube perial ‘ormat lor

+6 CEO: OuMORALLY of Cinewradnec vert tomes ao) ale. t

OM Srupe entemoively sian (ic “etic We fuer els ws Ta

vast of patveht 1LUJ). Aloo, £5 au tema amppe: 5s Che upper prt

Sh the Arethe Sai Stver em. the See) twa.

 



 

The Cretaceous overlie: the older beds unconforuably

in the Nomen velle srea, ei the erosion interval is very carzed,

ln places both the Laperia! aad Furt Croek formations have been

eeoded and the Cret.eceous strata are in contest with iiddle

Devonian limestone. ime divides the (retaceour imi... four parts,

tne Sens Sault grcup, Slater River formation, Littie jear forme-

tion, md BKaet York formation. fhe Same Sault group is defines

as Saing coxpceed ensentially cf shales and sandstones of marin:

ortiin and facludas all Lower Cretaceous strate {rom the base up

fo the first ee lowest bentonite veda. The Slater River foimation

overlies ins Sane Sault end 16 composed of thin-»edded, black,

frierk shaiew with muamerous ironstone concretions. Typieally,

it contaiuse wamy thin bende of ventouite 1/3 to tl tne’. chackh. The

LAttle Sear forwation. consists of saxmwstons, sowe conglomeret.,

sandy ehalas, ext coal seams, The Rast fork forma ion Ji: ectly

overlicos the sandetone series amd consists of well-bedied, gray,

conchoidal and plaetic uarine ebale. It bes net bem 6 ooegni ead

north of Morwumm ‘alle.

LOPAL STRAT IC QAR Y

bow cpoer Vevoian ad Lower Jretaeces foverwat (om

matcrop on ond near ver ace LI09B, TOPO wet LOVER ok outs aw tow

thdel, separated lucetioss.., .u the weme aboot Lo utles, alone

the srcéde Rad Uwer, bowever, culerm ps era mmecron: .

vheck, “ lw io, poorly ceratiffed Lovar Uretacem «

shates commonly contain trorstone coneretions witch stand oul or

 



 

(ret ec anus

Little

Sear

Slater

Qive:

Sans

Sault

Upper:

par Ja vuper tas

q port
ree,

aya

$1.00 ms eer

rr la

shorter tormir

row,

ne +

artoia tw ou a

pd

erodes eri

Bawls ak

arid

 

~reen,ffos-gradned sandstoneand

TABLE UF FOMLATLUNS

 
Impertectly consolidated sands, clays, end
onglomerates with ligmite. Cowtet: leaf aui
Phan £

Erosienal Uncenfor: ity

fost Pork Gr vy shales

Samndstemes amd shaie with coal

Og@k grey to bleck shales, sme silt stone:
awd sandstones

Yine-graiced sendatone wii i meonite;

grey sandy shales. Sardsicne ad con lowerate

cr eae.

Erostenel Unconforna ty

 

sala.

' @y @hales, this eandetoner, oitumiaous

alee, corel reet am! Linestomes lowe: deri

lety » vles

Leavy .agelv. limestone << top with 9. withour
ovralline -eds, Iiuwet.e@ inter vedas! with

calles alddia part Lir weston Lo lower

vert.

sceec) shed dol wiicae an. |. .eatone., yypeum

wwi aw wiite.

& i@lonel vi wsea fyrrad i

daeP ie wel chert

1 st al ol

s *8 One Teed’ , vy a i ala

Be aetone@a, JVs ua, “LC

Toe afte OR “a Law pd al  



 

 

the nearly vertical river banks and eccumlete in the telus at

the bas. of the outercps. Feesil fragments ara semetines pres

emt in the cousreticns. A few trenetens bands and sanity layers

are interbedéed with the ahales. fhere is « euffictently uigh

oulphur contemt ta the sheles te give a detestable oder ts the

weethered eutereps in het weather. Miner sypeun cesurs co

many outcrops eo thin layers of (ine exyst als.

Bleughing is esumon along the rivers bemks where large

blecks of chale, up to ',.0) feat im length and 200 te 300

feet wide, hewe alid down fics abowe. The beds are generally

tilted and in some ple «6 beeden and crumpled. A feature af

considerable interest was cbearved on the sesth bank of the mein

Fiver sbeut fifteen afles seuth of the property. ere the wale

(» epperantiy an fice, throwing wp e¢ large columm of emsue that

can be seen row a considerable distamee from an airereft.§ !t

L. twet known whee is bedeg coneumed. te coal seam were od-

serves in amy ok the outcrops md it seams doubtful thet a suf-

f{ielemt concentration ef carbonscos material ic present in the

shale to burn. It seams more probabis that « consentration ef «

petrolmu preduet oc suivhur is being burmed. A etreng odox of

Suipbur diemide is s.esemt out this could ba due te the emai!

warunt of eulplur inet fe present in weet of the outcrons. This

‘ype of fire appears to heve buen fairly compa sieng the bank»

f the siver, A member of places were obsarved where the shale

hed been burmed to « red coler ot various shades of gray. “ching

was observed that would give s dejinite clue to the type of anterial

that vae burned in these places.  



 

 

m the bass of feestl ocvidemes the shale, heave bom

aselgnec te the \.swer Cueteserus. CG. & Stelok (6) identified

foeeil. collected by the wit«re om the awvtie ted River an

Lewer Creteseou: figh bone. ani

SoaSvenl

ites

Merdenss.

The cutest between the Lower Cretesesus aid imperial

feemetion 1s believes te strike in « newly east-west line sbeut

threes amin half miles nerth ef the eusth boundary of pemelt 4071.

There aru m -utcrepo of uperial candstems ex shale on the

pewedts, but about one afle merth of the asetheast corwsr of

peswdt 1071, amex the headwaters af Tree Creek, mn emterop wa:

oboerved and aappes by the writers. it fic composed uf imter-

vedded eamdstons amd shals, The servistones is fime-.ssiuel end

-oumdeb grey with fine black bendimg. Im {i acs fossilised

sipbumela tubes (7) mx! fyo (") isemedfted by C. A. Stolen (8).

De tpltiname Le tvtes (7) are about the «ise of ect’. lore

inmyew, @!) vertical, woaghly rime ead marked with fine Lines

ws erfeee, but viineut inicrnal s¢ructure. The iater-

veii@ni shale is orem to grey, Madde, friable, aad sett,

hott ol Ammer. brenerd cameras tone wp fo 1A ikeches La

Qiameter aw $ luohes thick ir jamerel these recks are sit ilar

Che leapurtal anatecone amd ulal: eutcrupping, to Lhe west vx

cae Amelia. Ree awe. “oet in i ree oregk, unlike @] sambhee

t} peed fo fie ct! ds Le part typically -ewordan

-e A UT CTU SE

It is aot zouatble to work om detadled structure for

the ares covered by the pemalt. because of the lack of suterop.s.

 
 

 



 

 

To the weet an: south there are nearly continuous outerop» for

ece bymired miles elong the Aretic xed diver where the strata

axe {lat-lying and racely heve dips thet ere measureable

faults have been ebeerved iv this locality.

The permit: lie in 6 large sedimentary besin. ihe

-vetasesus-Vevoulan coutect crosees the ssuthern pert of Permit

107! and extensive outerepe of marine Cretateous shale have

In the

in Che emponcires 
format fons

vevorda

vuemlation ef oi)

cappin, of biack

tt ts eviderr,

fevtisation.

S Lie

“tr Mom ie at i

rvey be conduct

Jancouver, 3.

July, 19538

under lying

wet Stlurian

therefore,

been mapped along the Arctic ed River about ten wiles south of

Permit .0698 Therefore, a lew dip to the seuth te imifcated.

SCOMOMIC PISSIDILITIES

pecwite e-ea there fs no evidence of folding

of Lowar -reteaceou shales. Since en erosional

unconformity exiots between ihe Cretacesus and unmierlyiay formation,

vowever, there may be folds presemt in the Devonian ad older

the propert: several horigons in the

etrata ore Lighly favorable for the ac-

and yar, and {i 1. possible that below the

shales, of] amc yas accumulations may ortot.

thet the srea warrants further ti

elsmic worw ft wl practicabi fardny the ot

eote’ Chat er airborne ocinth) Lumet «

ver peraat. 10698, LU7U, ans ) 7)

A. 0G. Pent lend

4 7
ee wae COB

Alfred R. Allen
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McComell, a. G.: Repost om am Exploration in the Yukon
and Meshensie Basins, N.W.T.,; Geol. gurv., Canada,
fam. Rept. 1888-89, Vol. IV., pt. 0 (1890).

Camell, C, and Meleelm, ¥.: The Meckensie River Basin
(Revised Bdition); Geol. surv., Cemada, Mes. 108.
1921.

ieeler, J.0.: a Geslegleal Reconnaissance of the
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Geological Map of Yuken Territory, Gsel. Surv.,

Canada, Map LOAK8A, 1957.
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To accompany. Geological Report or JH Hirshhorn Northwest Oi @ Gas Permits, Feb 1959.
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To accompony Geological’ Report on JH Hirshhorn Northwest Oil A Gas Permits , Feb 1959
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