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Covered

The area of study of the 1964 surface exploration

progres is shovn ona map, (Figure 1), This map shows a broad

owath on oither side of the Liard and Mackensie rivers. These

evaths represent the total area in the Yukon and Northvest

Territeries vhich wae within efficient helicopter voriing-range

of the party, Within these bounds, the areas of concerted effort

ere shovn ty crosshatching. These areas of concerted effort ares

(1) the Liard Platesu; (2) the Mackensie Mountains ~ Norman Wells

~ Fort Good Hope regions; and, (3) the Peel Plateau - Northern

Richardson Mountains - Aretic Coastal Plain region, More than

60,000 square ailes vas covered by this study,

Aoneaaibility

Access to thie remote region is difficult. In sunmer,

access is restricted to air or water transport. In vinter, overland

traneport is feasible; subject to adequate, advance preparation.

Airstrips suitable for use ty large aircraft are located

at Fort Simpaon, Wrigley, Norman Wells and Imiwik where ratio facilities

and avintion fuel oan be aade available, The region 1s served three

tines weekly by Pacific Vestern Airlines, scheduled flights; using
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DC-6B or D0=4 airereft, flying from Edmonton, Alberte, Light

aireraft, Cesena 170 to deliavillan! Otter sise, fitted with either

floatgear or skis as the esason varrants, are available for charter

at most centres, ‘Numerous, unprepared laniing places can be used

ty these light aircraft.

The most coonomical mode of transporting equipuent and

supplies is by water, large shallow draft barges, propelled ty

dieseleengined tugboate ply the Mackensie River between the delta

and the highway at llgy River, Freight 1s scoepted by the two common

carriers, Yellowknife Transportation Co, and Northern Transportation
Co, Several smal.er coapanies can be hired on a charter basis.

Travel by vhealed vehicles is possible as far as Fort

Simpson, in vinter, vith no special preparation, Beyond Fort

Simpeon, traffie can folle: the Canadian National Telegraph pole-line.
Prior arrangements must be wade for use of this line. In the Arctic

Coastal Plain area, travel in both winter and sumer with tracked

vehicles seens feasible,

Durnose_of Stusty

The purpose of this study was tvofold, The purpose, first,

was to provide information at many soattered localitias to supplement

previously obtained and published data. The second purpose vas to

gather stratigraphic information about rocks of all ages in ani adjacent

to the Peel Plateau, Northern ‘ichardson Nountains, and the Arctic

Coastal Plain.
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Weather. -- Generally goo! weather prevailed through June ani

July. A few days vere lost in these months due to rain and lev

eloud or high winds, August veather war poor; sixteen and one-

nalf (16}) working days vere lost completely, ten or more (10+)

days permitted vork in only certain parts of the area.

Gommniostions. -— Radio conmmiestions vere disappointingly

poor in view of the fact that the supplier vas given a free hand

in choice and installation of the base camp radio, The base casp

redio, © Spilebury and Tindall Model Mf 721, vhich was to heve

provided ground-to-air, groun}-to-ground, and radiophone contact,

was totally unreliable,

Daily radio schedules from flycanps to barecanp and

groum'-to-air contact vere provided by Spilstury and Tindall PAT-20

model transistorised transceivers, These light radios, powered by

ary cell batteries radiat+ one and one-half vette (1¢ vw.) of radio

energy vhen properly tuned ani loaded with the correct antenna,

Their performance, considering their low power, vas satisfactory.

Jnvestigaiions

Numerous reports have been published, about the geology

of the area, in the past sixty years, Among these, reports by the

Geological Survey of Canada are available for mst of the area,

Reports by major o11 companies ani consulting geologists are also

available for mny perte of the area.
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The hydrocarbon-preducing potential of thie vast

region, is, a8 yet, largely unknown, At the present tine only

one oilfield is known, at Norman Welle. This field was diseovered

in the early part of this century ani has produced petroleum pro-

ducts for the small loeal market for sore than forty yoars, ore

recently, mtural gas ani of) has been discovered in the Yukon

Territory, in the Liard and Eagle Plains areas. &xploration for

ofl and gas is contiming at a rapid pace.

of

Sx— A seven-man geological party spent nore than ninety

Gaye in the field betveen May 30, 1964 *nd August 2, 1964. The crow

was increased ty as many as four geological personnel for periods

ranging up to two veeks, upon tvo occasions.

Camp. — The project was vorked from a unique base camp,

This caup consisted of a river tugboat and two barges, all on charter

to Imperial 011 Enterprises Ltd, One of the barges carried aviation

fuel, dicsel fuel, and non-perishable equipment. The seeond barge

carried the camp proper, which vas composed of five "skid shack"

trailers, This very mobile caap was successfully used to cover the auch

epread-out area of study.

Advaraft. -— Szport aircraft included —

Two (2) aller Model 12 helicopters Okanagan ‘ir Services ltd,  
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Quamations. -- The 1964 surface program required that vork

be done at numerous localities, These localities were scattered

from the southern boundary of the Northwest Territories to the

Aretic Coast. The arsa could be worked conventiomlly either

by fielding several small parties or by soving one party the

required mumber of times by aircraft. The complications and costs

of such efforte secued excessive, Since nost of the work was within

easy helicopter range of the Liard ami Mackensie rivers, it was decided

that a novel, travelling, self-contained base camp could be used.

The expedition originated at Fort Nelson, 3°. %quipment

and supplies were brought tu Fort Nelson by truck. 4 wooden barge

was loaded with: 6,000 gallons of aviation gas in ten gallon kegs,

several drums of diesel fuel, outboard actor gas, naphtha, bulk

quantities of o1] and greases, ani some of the more durable equipesnt.

A second barge, steel, was loaded with: two sleeping trailers, each

with aceommodation for four men, a completely equipped "seismic"

kitchen trailer, 2 mess trailer, an office trailer with living

asecommodation for two, a 1,000 gallon propane tank, a 23-cubie foot

deepfreese, and a 5 Ki lighting plant. The clean, dry area below

decks of the steel barge was used to store a season's supply of non-

perishable foodstuffs and camping equipment. Motive pover for this

flotilla, together with sleeping aceommodation for seven, waa

provided by the river tug, "New Era".

The large deepfreese plus two ordinary electric refrigerators
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provided safe storage for frosen neats md vegetables. The stock

of frosen goods was replenished at Nornan Yells, %.''.T, from a

eache established by Company-cwmed 0C~3 during the winter of 1964,

Minor amounts of fresh foods were purehased at porte-of-call,

The aviation gas supply was replenished before leaving

Norman Yells, Some 2,000 gallons of gasoline had been used by

this time.

Thie travelling base camp eliminated nearly 1)1 fixed-

wing suppert flying. me flight, by P.W.A, Beaver, was required to

evacuate a helicopter engineer injured while in camp on the Hare

Indian River. Some Otter flying tine was used to transport

materiale from the campsite at Aklavik to Imvik.

This barge-based caup provided two distinct advantages.

First, nearly all the supplies required vero with the party. No

time was lost from operations waiting on fuel, or ferrying fuel and

supplies, Second, acving the oamp did not entail disruption of the

operations. Normally, one or two days are lost in preparation for

the move, and one or tw- days are lost in resettling. Thie year,

moving camp entailed 1ittis more than weighing anchor and moving off.

Stratigraphic reconnaiasace wae contimed, ag usual, the helicopters

meeting the camp that night at some pre-arranged rendervous. The

arrangenent proved to be an effiaiant sethod of working an axtensive

field area, A total area of nearly tvo hundred thousand square niles

was within helicopter range.

The field party vas subdivided into two sub-crevs, oach

   



 

 

vith a smiv geologist and one or tve junior assistants, They

operated from fly campe engaged in measuring section, or in doing

river traverses by cance, The duration of these fly camps varied

from two days to two weeks. After each section was completed,

these sub-crews returned to base canp to vrite-up field notes and

Plot loge of the outerop seetions.

The field party ineluded an assistant party chief. Two

helicopters were used, with the party chief and the assistant party

chief doing stratigraphic recomaissanee, each ucing a helicopter.

A totn) of 600 hours was flown by the helicopters,

Seations measured wcre sampled at regular intervals.

Measurements wore made by tape and brunton, plane table and alidade,

or Jacob's steff, Quality o.° exposures was good to fair, with the

buat exposures found in ereek beds or along ridges above tree line.

Time spent in the various areas is a9 follows:

Fort Liard = Nahanni - Fort Simpson Area 9 days

Norman Wells - Fort Good Hope Area 30 days

Feel P'-teau ~ Northern Richardson Mtns, -

Arctic Coastal Plain Area 53 days

 

  



 
 

Senara)Remarks

Roeks ranging in age from Proterozoic to Tertiary

oeaur in the area. The sedimentary seetion ranges from an estimated

30,000 feet in the Liard areca to estimtes of more than 50,10 feet

in Noraan Yelle and Peel Plateau - Aretic Coastal Plain areas. This

total thickness will not be encountered in any one locality because

of local erosion or non-deposition.

The stratigraphic sequence within the area of study is

gummarised by a table of formations. (Figure 2), The stratigraphic

sequence within each area, the measured or reported thickness, a

brief lithelogie deseription, and the probable correlation between

areas is shom by this table, The names and locations of sections

measured in 1964 are shown on a mp, (Figure 3). Strip logs,

showing the lithology and thickness at these measured sections

are enslosed, (In Posket). It is understood that, the submission

of these loge and locations fulfills our obligation to the government.

Feoterosois

dard — Preoanbrian rocks are not definitely identified,

The lowerscost rooks in the area ocour to the weet, These consist of

thinly bedded argillites overlain unconformbly ty masive conglomerate.  
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AG FORMATION [THICKNESS LITHOLOGY FORMATION

|

THI LITHOLOGY s LITHOLOGY
Sandstone, fine to coarse, friableTERTIARY Unnamed 1000'S

|

Unconsolidated sands : feldspathic, coaly, ’PE AN , ETrrnnn ww

East Fork Shale, grey
Sands, coals bent.CRETACEOUS 7 Welsca) 3000' to} Shale and sandstone sequence Little Rear 0' to Sandstone and shale with coal. 8, » Shales, onite.

pine 7000' with basal conglomerate in many

||

Slater River 6000! Shale, dark grey to black, sandy, silty. -—+oo places. Sans Sault ceeaemnitio, fine grained to Quartsitic sandstone, shales,
OI

OI

TORmIR ‘ ae|lennbonglamarate._JURASSIC Domna River| 1100'S |Dark rubbly shales,

PDDOOOO in Creek 850'> Sandstone and shale.
TRIASSIC 0' to 60'| Micaceous silty shales. BagCreek|_ “g00'? Veseieteneantcintaa

A

2ONS

eo

on
°: SNPSOSNYmemati || tet teemae tment |Sly [emtmeete, beta te, sn

O' to/ Sandstone, 1i: massive becoming

PAP.

NONNTOe NONNeel ee

ee

eCMattson

|

s5000'

|

shale tovard base, OO 7CARBONIFEROUS Imperial 2000! Sandstone, fine grained, chloritic.

0' to0' to Imperial 1 |Shale, sands, siltstones,Besa River 0' to giscdant,aacteetote ie Canol 600! Shale, dark grey, siliceous, platy. 4000
2000! Kee Scarp |0' ~ 700'|Reef limestone

Hare Indian /200'-800'|Shale, limy to shaly limestone. ~—-~to-__foDEVONIAN
' Limestone 41) ndNahanni

|

700'

|

Limestone, dark grey, shaly. Hume ——_—?50'=600" mere 8 Negilaceous. Hume < peg
Roek 0' to Limestone, dolomite, minor shales,

200' te Dolomite, brown, fine grained breeciated Bcuivalents 2m
Bear Rock yoq91 204 —_ brown; with anhydrite, ?

grey, massive.
SILURIAN Unnamed 5000'¢ wilenet dark and TOO

OOOO

TOO

eEeOEO

EOSRS

eS

OO OS “rN

Ronning 0' to D1000! Dolomite finely crystalline valent lolomite, shale. limestone,
Ronning 3000" wth silioified fosstian Beat *| 5000"? silicified fossils.

ORDOVICIAN pepeaeC - e peEe eeeELL
O! tolHalite. In outcrop formation is thin

Saline River) —3000'7 mainly gypsiferous shale. , }

LS

NAN

SONS)

OT

OOO

CAMBRIAN nonme Cap rokoar aMase: Shale, dark, siliceous, meta-
“MB! 100! t

’ , ’=sensinamatas -5reelamatone limestone, dolomite. a. ? morphosed to argillites in part.
° —Mount Clark [~~OOOO

® 3000' lorthoquartaite fine to coarse grained,
IEEEA RS rr.

Argillites, thinly bedded, platy Reddish weathering sanistones, shalesPROTEROZOIC

|

Unnamed

|

? green, "|| Unnamed ? and dolomite, Diorite sills,   
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To accompany report:

SURFACE GEOLOGICAL RECONNAISSANCE

YUKON - NORTHWEST TERRITORIES

ADJACENT TO

MACKENZIE RIVER’

Imperial 011 Enterprises

Dawson Creek, B.C.

1964

 

 

  



 

 

“Jeo

JlormanValls=

York

QosHemesees,

-- Preeantrian roske

coour in the Mackensie ani Jernecke mountains. These rocks consist

of dark brown and reddish-brown weathering sandstones, siltstones,

shalee anf delomites, ‘The beds are intruded by diorite sills and

dikes. These sills and dikes have been well-deseribed ty Rogan

(1986), The Precanbrian rocks are unsonformbly overlain ty

conglonerates or dolosite.

DaalPlatean~Northara

Biahanison

Nountaina-AratiaCoastalMains.

Preeanbrian roeks are not positively identified, Strata of possible

late Proterosoic age were observed near Imvik, where green schistose

shale, rusty ailtstone and minor carbonates are exposed, in fault

contact with doloaite.

Javar_Palacsais

idard_

irene

= The Lover Paleosoic rosks are poorly mom. A

massive boulder conglomerate showing warked angular dieeonforaity

with underlying strate is considered to be the basal, early Paleosoic

deposit. Overlying banded dark and grey dolomites are tentatively

assigned to the Ordovician or Silurien, In the northeast part of

the Ldard area these dolomites grade into the Middle Devonian

Nahanni formation of Hage (1945).

oceanWalla=

Fort

GoodHousAres.

-- The lowermost Paleosoie

deposits are the quartzose sands of the Mount Clark formation, The
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FIGURE 3

SECTION LOCATION MAP

Showing number, name and location of sections
measured in 1964
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@ands are overlain by shales of the “Rt. Cap formation of possible

Middle Caabrian age. The Mount Cap is overlain ty the evaporitie

deposits and shalos of the Saline River formation. A dolenite and

limestone sequence of probable ‘rdovician - Silurien age is referred

to as the Ronning formtion. The Ronning formation consists

prineipally of gray and gray~buff, striped, fine to coarsely

erystalline dolomite vith relic, silicified skeletal remains.

Ming.

The lower Paleosoic roeks are poorly exposed in this area. lover

and Middle Cambrian carbomtes, togethe> ‘th cherts and siliceous

shales, vere seen at Mosquito Creek and white Dome, (Gabrielse,

1956), These beds are unsonformbly overlain by later beds. The

*"Ronning equivalent” rocks sueh as those around Campbell lake,

near Imsvik, are poorly known, Graptolitie shales, usally desigmted

Cambrian to Silurian, are considered to be their equivalents in te

Richardson Mountains,

MIDIS

dard — According to Hage (1945, p. 5) deposition during

Lower and Middle Devonian tise is represented by the Nahanni formation,

@ sequence of dark gray, uedius bedded limestones. The Nahanni

formation grades laterally into shaly limestones to the south and

west. The relationship between these rocks and roeke of similar

age to the north is not known,

 

 



 

-_York <- lever and “iAdle

Devonian roeks of thie area can be divided, from icvest to

highest, into these unites Bear Rock Formation, fuss Formation,

Rare Indian Formation, Kee Searp Formation, Cancl Formation,

(Bassett, 1960),

The Bear Rook fornation consists of brown, finely

erystalline, breectated dolomite and brown limestone, In sub-

mrface the dolomite is. in some places, interbedded with grey,

masaive anhydrite. Breceiation in cuterop seens due to collapse,

after solution of the anhydrite, The Hume formation, which conformably

overlies the Bear Roek forsation is a gray, dense. silty limestone

with reeognisable skeletal remains. The Muse formtion is charac

terized by uniformity of lithology throughout the area, Above

the Hume formation, the rocks of the Hare Indian formation are

shale with thin limestone beds, grading laterally to a very silty

argillacecus livestone near Fort Good Hope, with a sone of bituminous

ehale near the base of the unit. The Hare Indien formation is over-

lain, in some areas, by the Kee Searp formation; a reef limestone

containing freguents of branching colonial organios, encrusting

Corals, and stromatoporoids. This reof fornus the reservoir in the

Norman Wells field. The uppermost unit in the area, the Canol

formation, overlies the Kee Sesarp reefs, where these are developed,

and the Hare Indian foreation. The Canc] consists of shale, dark

erey to brown, silicscus, bitwainous, and pyritic.
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Meberiess

Ziain <- Rocke of Lover and Middle Devonian age are known

in thie area, Rocke exposed at "White Dome", in the Northern

Richardeon Mountains ani on the shore of Caupbell lake, near

Teuvik, are assigned to the Lower and Middle Devonian. These

roeks consist of skeletal limestones and dolesite, They are

equated with the Hume and Bear Rock formations of the area to

the south, Beeause cuterops are sparse, and because the rocks

appear to have been eroded, the distribution and lateral variation

is uncertain.

ddard_ <- The roeks above the Nahanni Foruation are

divided inte three units, The lowermost unit, the "Besa River

Formation", (Douglas and Norris, 1959, map units 4, 5 and 6),

represent an interval from Upper Devonian to Mississippian. The

Beea River Formation consiste of dark shales, shaly Linestones

and thinly bedded, fine grained sandstones, The siddle unit, the

Matteon Formation, is composed of thick sanistones vith interbeds

of silty shale ani limestone, These rocks represent depa ition

during the Mississippian through Permian. The “atteon Porsation

is overlain unconformbly in the north ty Cretaceous rocks, and

in the south ty the cherts, sandstones, and shales of the Persian

Prophet Formation, the uppermost Paleosoie roekes found in this area.
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\ie)lsNemeires. -- The Canol Porustion

iv overlain by the Upper Paleosoie imperial Formation, The Imperial

Foraation consists of very fine-grained, chleritie sandstone with

abundant silty and sandy shale. The sandstone grades dovmard into

grey shale with siltstone bands. The Imperial Formtion is the

uppermost Paleozoic deposit in this area,

“Mounteing

The Imperial Formation extends into this region. Later Paleosoie

sediments of probable Permian or Pennsylvanian age are recognised

in the Northern Richardson Mountains, eddish-brown conglomerates,

sands and carbonate rocks unconformbly overlie strata ranging fron

Cambrian to Devonian, Aesurate correlations cannct be made. The

Late Paleosoic faunas can be compared vith the Alaska sestions, as

suggested in reports ty Neleom (1961), Perry (1960), and Martin (1957)

which deal with this problea,

VaAi  
Pate = Exposures of mroun and green, sicacecus

silty shales underlie Basal Cretaceous sands and overlie the Permian

cherts on Kotaneselee "iver. Their stratigraphic position and Litho-

logic sinilarity with Triaseie rocks in British Columbia suggests

these are of Triassic age. They thicken rapidly southward,

The lovermost Cretaceous roeks in this area vonsist of

coarse sande and conglomerates, These coarse roeks are overlain by

midstones, argillaceous sands and sandy shales, A report ty Stott



 

  

   

-ke

(1960) best deseribes the Cretaceous sestion in this ares.

Fort -- The Mesosoie Eva is

represented only by rocks of Cretaceous age in this area. A four-

fold division of the Cretaceous is recognised, The lovermost unit,

the Sane Sault formation ie composed of sandstone, fim-grained

chleritie, with sandy shale and conglomerate near the base, The

Sane Sqult Foraation is overlain by dark gray toblack shales

with interbeds of sandstone and siltstones, the Slater River

Forwation, Above the Slater River, a sandstone and shale unit

containing coal is rec~wmised as Little Bear Formation, The

uppermost Cretaseous roeks of the area are the grey shales of the

Bast Fork Formation.

ina)Dlatoou~NorthernRichardson

Mountaine

=AretieCoastalPlainAres.

Juraseie roeke are found throughout the Northera Richardsen

Mountains and in the Arotic Coastal Plain, It is difficult, if not

impossible, to distinguish Upper Jurassic rocks from Lower Cretaceous

ones, except ty paleontology. Work done by Manning (1947) and

Jeleteky (1958, 1960, 1961) in this area reongnises approxinately

the same units, The sequence consists of quartsose sandst:nes and

shales of Upper Jurassic age separated by dark rubbly shales fron

Lover Oretaceous and/or Jurasaic quartsitic sandstones, shales and

Conglomerates; overlain by thick marine sandstones and shales with

 

some coaly beds of possible Lower to Middle Cretaceous age, Beds of

sandstone and groy shales of possible Upper Cretaceous age extend  



 

 

 

oe 1 -

tovarl the Mackenaie Delta, OSutercps of Cretagsous rocks are

eearce or inaccessible over mich of the Teel "lateaus hence,

little is known about thes.

idanLims. -— Nothing is known about roeke of Tertiary

age in this area. No rocks of this age were recognized,

NarmanWelle=

Fort

GoalHoneAres,

-- lume (1954) recognised

a series of poorly consolidated sands, clays, lignite, thick terrace

gravels south of : +t Norman to be of Eocene age. Roeks of this

age have not been ideutified elsewhe-e in the area,

Jue)Plates.=NorthernBisharison

Mustaina

>AroticCosatalDainAres.

Ne rocks of Tertiary age heve been recognized in the Heel Plateau

and Northern Richardaon Mountains. The youngest rocks exposed in

the Arctic Coastal Plain my have been deposited during Tertiary

tine.

  



 

 

 

  

idani

Ares.

— The Liard Plateau is the southernmost expression

of the Mackensie Mountain Jysten, The structural grain is pre-

doninantly orth and south with fault planes dipping steeply to

the west. Structures usually consist of Pelatively simple folds

witi broad, gentle synolines and compressed, overturned, or faulted

anticlines,

Fort <= Three structural
provinces are pepresented in this area; the Franklin Mountains,

Mackensie Plain and Mackensie Mountains, The Mackensie "lain is

essentially an asyametric aynoline with the deepest part tovards

the Mackensie Mountains. The Mackensie Plain basin is a large

interaontane basin flanked on the northeast by the Franklin

Mountains and on the southvest by the “ackensie Mountains, All

three provinces have the same structural characteristics vith

folds as the dominant structures, Faults are present but play

a minor role in the structures, Surface structures consist of

sharply-folded antielines and broad synelines. The anticlines

are often overthrust. These thrusts may dip either to the north

or the south.

SichaniaonAmes.

The dominant structural grain of the area shovs a northerly trend,
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The Richardeon Mountains are, essentially, a large anticlinoriua

which breake up to the north into several large north-plunging

folds, Piereement structures which bring gypsum to surface

are known in the Aklevik Range. These piercenents have act

been explained satisfactorily. The Peel Plateau is a high

area in which are preserved, in a relatively undisturbed

condition, sediments deposited in the eastern part of the

Weetern Canadian Geoayneline. The Aretic Coastal Plain ie

@ marrov, poorly drained, low area between the Aretic Osean

or Beaufort sea and the Nerthern ‘ichardsgon and British Mountains,

The few outerops that are present show fairly steep dips, with

structures plunging to the north,
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