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INMODUCTIOff

This report ir about the coology of two

Territorial 011 and Cas Per=its located in the upper Peel

River area.

The acreaLe is accessible from either Dawson

City, Y.T., or Fort cPharso, by winter tractor

train. Heavy equipment, such as a rotary drilling rig,

midht be moved by barge in the spring from Fort McPherson

to the pemits, however, this would be a difficult and

even risky method of transportation. Small boats can be

used on Pool as far as the

mouth of Wind river for craft drawing not over one foot.

Float planes can land on several straiOlt stretches of the

Peel River close to and within the acreage under permit.

The nature of the work carried out in 1957

comprised three projects:

(1) stratigraphic studios of oaleozoic beds exposed

on Margery Hill.

(2) stratigraphic studies of the Paleozoic section

exposed along Peel River canyon.

(3) plane-tabling or Peel Eivor anticlinal structure.

The writer arrived in Fort McPherson on June

20 1957, where he was met by his field assistunts Eugen.)
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Estabrooks and Tom Williams who had preceded him there.

The period from June 20 to Juno 27 was spent mainly in

Fort i'icPherson arranging for transportation and outfitting.

June 27 to June O ware spent travelling by boat to a

camp site imnediately above the mouth of Snake River on

the Peel Piver. On July 2 camp was moved by helicopter to

a site on Tom Tilliams Creek. Stratigraphic studies were

carried out with plane table control on Tom :4111iams Creek

and Margery Hill until July 30. On that and the next day

camp was moved to the south bank of Peel River at the

lower end of ;'eel River canyon. The well-exposed

Paleozoic section of Peel River canyon was measured by

plane-table survey between August I and August 15. Plane-

table mapping of Peel River anticlinal structure commenced

on August 17 and continued !Jitil Septemb,3r 7. On Sept-

ember 8 the writer and Fstabrodk6 were flown to Norman

Personnel on the project included the following:

Mr. R.D.Hughes, P.iMg., consulting geologist,

who was engaged on this program from June 19,

1957 to January 15, 1958.

Mr. C.'Estabrooks, assistant geologist, who was

on the project between the middle of June and

mid-Ceptember, 1957,
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Mr. T. Williams, junior field assistant, who was

amployed on the program between mid-juno and

July 30, 1957.

Ar. T. Kunnizi, cook, was engaged on the project

between June 26, 1957 and !:epteLber 9, 1957,

ill.. J. Charlie, river guide, was ongared on the

project from August 6 to September 9, 1957.

r. Cronan, helicopter pilot, was engaged on

the project on July 2, 1957.

Lr. B. Akins, helicopter engineer, was engaged

on the project on July 2, 1957.

Dr. V.J. Okulitch, consulting paleontologist,

studied the fossils collected during the field

season betveen mid-August and Uecember 20, 1957.

1-7r. J.C. Benlow, draughtsman, was employed on

the projtIct from December 24, 1957 to January

15, 1958.

The help and hospitality shown the party by Mr.

Ian IcCee of the Hudson Bay Company, F.r. Like Krutko, and

nins Phyllis Geran of Fort Meherson, N.U.T., is much

appreciated. nr. J.L. Tillman reviewed the structural

geology of the mapped area with the writer and contributed

much to the preparation of the geologic map. The logistics

and supply problams were undertaken by Mr. D.D. Bullock

whose co-operation wade possible the project's success.
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STRATIGnAPHY

Strata of Cretaceous, Devonian, Silurian, Ordo-

vician, and Cambrian age are exposed in the mapped area.

Formational names have boen assigned to only a few of the

'rock units occurring in this region. Two member names

are given in this report to thin discontinuous rock units

in Margery Hill area for ease in discussion. A brief

lieview of the sections studied follows in this chapter.

Detailed studies of thin sections made from specimens

obtained near Margery Hill will add considerable new data

which will be of value in the diagnosis of the environment

of deposition of the beds and show whether they are reef,

reef talus or basin rocks.

:Sarglor7 Hill f',ection A

A section exposed on the west side of i.:argery

Hill was found to consist of 754 feet of Aiddle Silurian

beds. The section is topped by a reef which we will term

the ,iargery Hill member. This member comprises 72 feet

of dolomite in which local porosity is present, however,

porosity is sparse in the section. The reef overlies a

reef talus conglomerate of dolomite which measures 52 feet

in thickness. The talus in turn is underlain by a well-
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bedded basinal cherty liuestone and dolomite sequence

within which three reefs occur. aelow the talus and at th

top of the basinal sequence an eight foot dolomite reef ifv

present. i% second dolomitized reefs eleven feet in thick-

ness, was found one third of the distance below the top

of the basinal carbonates. Lastly a limestone reef, 25

feet in depths is located one third of the distance above

the base of the basin sequence.

pppep Tom 1:illiams_Creek Section B

An important though discontinuous stratigraphin

section was measured on the low hill immediately west of

Tom .11iams Creek and southwest of section A. The age-

dating of the rock units exposed in this section was dis-

appointing as a result of only sporadic and rare occurrence

of identifiable diagnostic fossils. The youngest beds

of Section B comprise 83 feet of Upper Devonian age.

These are sub-divided into the upper Tow %illiams member

which is a talus apron measuring 33 feet in thickness,

and underlying beds which are obecuved except for a basal

section containing reworked iiiddle Devonian fossils. The

Upper Devonian sequence is in turt, underlain lw an

obscured section measuring 85 feet which is tentatively

termed e!i..idle Devonian? The :A6d]e Devonian? beds are

underlain by a mostly obscured section of 310 feet which

q/ , :X//met n .1/1



is assigned a. Silurian and/or Niddle Devonian age. The

oldest beds in :Motion B are Middle Silurian in. age. The

Middle Oilurian is divisible into an upper dolomite sectio0

measuring 600 feet thick, and a lower cherty dolomito and

limestone sequence which is 726 feet in thickness. The

upper 600 feet of beds which includes several thin reefs

are two thirds obscured,however a tentative identificetion

of the Margery Hill member in this section is shown on

the accompanying graphic log. The lower cherty sequence

is mostly well-bedded basin rocks.

Lower Tom Williams Creek :;ection C

An excellent continuous sequence of beds ranging

in age from F,ilurian to Upper Devonian occur along the

lower part of Tom illians Creek. Upper Devonian beds

measure 400 feet plus and include the Tom 1,illiams member

which is a talus apron here as well as in section B. It

measures 42 feet and is overlain and underlain by Upper

Devonian basin typo strata. This sequence is underlain

by 196 feet of basinal type beds to which is assigned a

Middle and/or Upper Devonian age. niddle Devonian beds

which are reef-derivatives in part and measure 29i feet

are the next oldest in the sequence. A thickness of 356

feet of lurian and/or Middle Devonian beds follow down-

wards. These comprise leently basinal sediments, however
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some reef ta1u !? anC local thin rcafs 3TO pre.7ont. Twelve

feet of Silurian beds occur at the base of the section.

These comprise limestone und siltstone and appear to be

basinal in oriEin.

Peel Iiivcr Canyon fection

Thv Peel river canyon !ction 1:1 o;cellentl'i ex-

posed and apparentl:r relat5.vciy unfLulted. Cur study of

this sPction ic not yet complWf:e. Tentutiv:: age assign-

ments aro nhow for the soction in the Lccopz:nyinE

craphic 1(T. In gener0 th:2re is a lack of good porosity

throuvhout the examined section and dolomitization is

nearly absent, Dr. C.E. Decker h/as studied a suite of

fossils from Peel River Canyon and identified three Upper

Ordovician graptolites in addition to Lower Ordovician

and Silurian forms. No Upper Ordovician forms were

identified by Dr. V.J. Okulitch during the presant study.

This faunal omission will be rectified In our final report.
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ST1',1K7W,.aL C OLOGY

Peel River anticlinal structure was mapped by

plane table survey along Peel Biver. Continuous key

horizons that might have been reapped throughout the up.

lifted area wore lacking therefore local horizons were

mapped only so far us they could be positively identified.

It is the writer's opinion, based on the p4st

field season's work, that Peel Tilver anticlinal structure

in genetically related to Margery domal uplift which in

turn is related to a major fault to the east. There is

no geologic evidence that Peel laver anticlinal structure

is associated with drape over a reef. In fact the pattern

of aesociated thruet faults suggento an orogenic origin

for the structure.

Several air photos of the area were examined

,and the re ulting photogeological interpretations wore

added to the accompanying geologic map. D.D. Bullock's

reconnaissance geologic map provided an excellent reeional

map on which to base the present study. The present map

therefore inclules Pullock's reconnaissance geology,

photogeological studies, and observations made during the

past field season.

peel River anticlinal structure extends for

12' .7.7(6,1 n



about eleven miles in a northwestward direction across the:

pemits under study. It plunges to the northwestward

and is closed on both flanks, however, there is no evidence

to show whether closure in obtained by plunge out in a

.(auth,3astward direction on the surface. Fort Creek beds

on John Charlie Creek are badly distorted and a suggest-

ion is pre!r:ent that the anticlinal axis of Peel nivor

anticlinal structuro is slightly deflectul as it crosses

th.3 valley. A structural saddle is present on the north

fliank of Margery domal structure which separates it from

a low anticlinal structure to the north in th!-- core of

which Addle Devonian beds are exposed on Peel River.

Thi5 saadle or depression, If it extonds to the west, will

result in the closure of Peel anticlinal structure

by southoastward plunge. It is probable that this does

occur, howover the amount or surface closure obtained this

way will be relatively s:aall, The west flank of reel

River anticlinal structure rant,on up to 4 milos in width

land the east flank exceeds mote than five miles locally.

Faulting associated with Pool ''ivrJr anticlinal structure

along Peel ,:iver is mLnor in degree althout,11 both normal

and thrust faulting c4re prevent.

-(Vre /44,. (if/ (6 r /
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OIL POSSMILITIFS

Gas seepages are unknown in the area under

study, however bituminous dikes or fossil oil seeps are

distributed in fractures related to Peel River anticlinal

structure. These dikes are shown on the accompanying

map s along with brief notes on each individual occurrence.

The bituminous or asphalt material is black,

hard to frit..ble, and resembles coal. Dr. R.A. Thompson

of the Ceo1ozica1 Department of the University of British

Columbia studied samples of the material. He reported:

Octoba.1911

"The following tests were made on the sample in

question:

(1) Specific gravity - 1.274

(2) ;ladioactivity - negligible.

,Sample count 30 per minute

Background count 26 per minute

(3) 1:ater and neutral fumes given off in a closed

tube.

(4) Non-soluble in turpentine but this promotes

disintegration.

(5) Gives only one diffuse line on an X-ray powder

pattern indicating that it is practically

amorphous.



The reasons I have for not considering this

mat:)rial albertite or mineral pitch are; lack of pitchy

lustre, concloidal fracture and tco high a specific

gravity. Albortite is given as 1.A7 but mineral pitch

is 1 to 1.6. t variaties of 1A.tch are soluble in

turpentine."

autaa_1222

"I have completed work on the sample from Peel

1ver and the results sire as follows:

This samp15, was ashed along .1th a number of

other coals fro: various 1ocalitie:7 and it was conspicuous

by having a very low ash content e cmpt,rn1 to the other

samples.

A spectrographic anal:rsis on the ash .7hows the

following elements:

Lalat

Si

%inor Tvace i.bsent

V Be In

Ni B Ge

Ca 1/1 Js

10

Zn Ir

t;r1

Au

Ag
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- 3 2 -

As I said before the material does not resemble

any albertite we have or any described albertite. The

low ash content does suggest that it may bo a dintillate

of some kind. However, it is known that ;:oal c]oes

flow in faults and fractures and this possfbIlity cannot

be discarded entiNqy although it is unlikely consie.ering

!the age of the rocks."

Despitn Thompson's hedging there seems to be no

cloubt about the petroleum origin of the bituminous material.

Similar asphaltic material war found during the pa5t

summer in beds of Middle Silurfan age in the 7nction

measured near upper Tom villiams Creek. unded Glliptical

pebbles of tar raning up to two inchcs in one dimenion

occurred in a breeciat4?d OclornitP z-:t this locolity. Mere

rust hzwe lioen a breaching of potroliferous roservoirs An

,this area at least tv!ice. The earlier breaching occurred

in Middle Silurian time and the later in post-Imperial

formation time. Interstitial dried oil was obsorved in

beds of the Imporica foration near Calamites Creek and

also in Middle :ilurian b9ds exposed near Tom illiams
Creek.

The stratigraphic sequonee of neel niver area

contains source beds for petroleum., raservoir beds, and

cap rockv.

e/A P-4. -;:44m ,t :74/.



CONCLUSIONS AND MCOML:IlakTIONS

The structural and stratigraphic conditions

observed in the area mapped during the pust swmer are

favourable for the commercial accumulatiOn of petroleum.

It is recommended that a bore-hole be located on the

north bank of Peel River close to the surface axis of 'reel

River anticlinal structure to tent the stratigraphic

sequence to the top of the chert member of the Oilurian

system. This will be encountered at an estimated depth

of from 3600 feet to 4000 feet. The well should have as

its targets Upper Devonian, Middle Devonian and Silurian

reefs Which are oxn...)cto0, to provide fair to good rescTvoir

beds in t'As area.

Ittention should h'D to the excellent

cloned elongate r,omal ctrnetnre will.2h crosses the Peel

,iver :0,, miles w9r;t of tnFi fttult eontact with 'ower

Cretaceous beds. -;t7voctura11.y thin uplift ranks second

to the Peel raver anticlinal structure, however it should

be acquired br the operators of Peel Mvor anticlinal

structure for pKotective purposes if tivailublo.

BULLOCK, HUGH'S et TILLiAN LTD.

per Iiichard D.Hugh Ph.D., P.En

124//eid, .74/eJ PA. ,97//Mel ,Ot
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