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Arsa_Coversd

The area of study of the 1964 surface exploration
progran is shown on a map, (PFigure 1), This map shows s brosd
svath on oither side of the Liard and Mackensie rivers. These
svaths represent the total area in the Yukon and Northwest
Territories vhich was vithin effiecient helisopter working-renge
of the party, Within these boumds, the areas of comcerted effort
are shown by crosshatohing, Theee areas of congerted effart aves
(1) the Liard Platesu; (2) the Mackensie Mountains - Norman Vells
- Fort Good Hope region; and, (3) the Feel Platesu - Northern
Richardson Mountains - Aretic Coastal Flain region. More than
60,000 square miles vas covered by this study.

Acsssaibility

Agoess to this remote region is difficult. In summer,
800088 is restriocted to air or water transport. In vinter, overland
trangport is feasible; sudjeet to adequate, advance preparation,
Adrstrips suitable for use by largs airoraft are located
at Port Simpeon, Wrigley, Norwan Wells and Imavik where redio facilities
and avintion fuel can be made availadle. The region is ssrved three
tines veokly by Facific Vesterm Airlines, scheduled flights; using
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DC-6B or DO~4 aireraft, flying from Bdwonton, Alberta. light
aircraft, Cessma 170 to dellavillani Otter sise, fitted with either
floatgear or skis as the ssason warramts, are available for sharter
at most centres. MNumerous, umprepared landing plases oan de used
by these light aireraft.

The most coonomical mode of transporting equipment and
svpplies is by water, large shallow draft barges, propelled ty
diesel-engined tugboate ply the Mackensie River between the delta
and the highvay at ilgy River. Freight 1s scoepted by the two common
oarriers, Yellowknife Transpertation Co, and Northern Trangportation
Go, Several smal or companies can be hired om a charter basis.

() Travel by vhealed vehicles is possible as far as Fort
Simpson, in vinter, vith no special preparation, Beyond Fort
Simpson, traffie ocan follen: the Canadian National Telegraph pole-1line,
Prior arrongements must be uade for use of this line. In the Aretie
Coastal Plain area, tmavel in both winter and sumser with tracked
vehicles seens feasible,

Dirnosa _of Stady

The purpose of this study was tvofold. The purpose, first,
wvas to provide information at many scattered localitiss to supplement
previously obtained and published data, The second purpose vas to

gather stratigraphic information about rocks of all ages in and adjaoent
tc the Peel Flateau, Northern /iehardson Mountaius, and the Arotie

® Coastal Plain.
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isatbar. =- Gemerally good weather prevailed through Jume and
July. A fow days were lost in these months due to rain and low
elowd or high vinds., August weather was poor; sixteen and ome-
nalf (164) vorking days were lost completely, tem or more (10¢)
days peruitted vork in only certain parts of the area.

Sommnigations. -~ Redio commimieations vere disappoimtingly
poor in view of the fast that the supplier wvas given a free hand
in oholce and installation of the base camp radio. The base eamp
redio, s Spilsbury and Tindall Model M 721, vhich was to have
provided ground-to-air, ground-to-ground, and radiophons contact,
wvas totally unreliable.

Daily radio schedules from flyeamps to Dasscamp and
grousm=to-air contact were provided by Spilstury and Timdall PRT-20
model tramsistorised transeeivers., These light redios, powered by
dry cell batteries radiats one and ome-half vette (1 v.) of redio-
energy vhen properly tuned and loaded vith the correct antenma.
Their performante, considering their low power, 7as satisfactory.

Traviona Investigations

Mumerous 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 most of the area,
Reports by major oil companies and consulting geologists are also
available for mny pu™s of the area,




Bosnoala Geclaux

The hydroscarbon-preducing potemtial of this vast
region, is, as yet, largely unimown., At the present time only
one 0ilfisld is kmown, at Norman Walls. This field wvas disenvered
in the early part of this century and has prodused petroleunm pro-
ducts for the small local market for more tham forty yoars, Mere
recently, mtural gas and oi) has been discovered in the Yukon
Territory, in the Liard and Eaglc Flains areas. Exploration for
oil and gas is contimuing at a rapid pace.

Mathod of Study

. CreM. — A seven-man geological party spent more than ninety
days in the fleld betveen May 30, 1964 'nd August 29, 1964, The erov
was ingcreased by as many as four geclogiecal persomnel for periods
ranging up to twvo weeks, upon twe oceasions.

Inge Cang. — The project vas vorked from a unique base camp,
This camp eonsisted of a river tugboat and two barges, all on charter
to Imperial 01l Enterprises Ltd, Ome of the barges carried aviation
fuel, dinsel fuel, and mom=-perishable equipment. The seeond barge
oarried the camp proper, which vas gomposed of five "skid shack"
irailers, This very mobile camp was successfully used to cover the much
spread-out area of study.

Adrapaft. — Serport airoraft ingluded —

Two (2) Riller Model 12 helicopters Okanagan ‘ir Services Itd.
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Onarations. -~ The 1964 asurface progran required that work
be domw at mumerous localities, These localitiss wers scattered
from the southern boundary of the Narthwest Territories to the
Argtic Coast. The arsa could be worked conventiomlly oither
by fielding several small parties or by moving ons party the
required mamber of times by aircraft. The complications and costs
of such efforts sesmed excessive, Since most of the work was within
eagy helicopter range of the Liard and Mackensie rivers, it was desided
that a novel, travelling, self-contained bade camp eculd be used.

The expedition originated at Fort Nelsom, B.C. Zquipment
and supplies vere brought to Fort Nelson by trusk. A wooden barge
was loaded with: 6,000 gallons of aviation gas in ten gallon kegs,
several drums of diesel fuel, outboard motor gas, maphtha, bulk
quantities of oil and greases, and some of the more durable equipmsnt.
A second barge, stesl, wvas loaded with: two sleoping trailers, sach
with accommodation for four men, a completely equipped "seismic"
kitchen trailer, 2 mess trailer, an office trailer with living
ascommodation for two, a 1,000 gallon propans tank, a 23=cubie foot
deepfreess, and v 5 K/ lighting plant. The clsan, dry area below
decks of the steel barge was used to store a season's supply of non-
perishable foodstuffs and camping equipment. Motive power for this
flotilla, together with sleeping accommodation for seven, was
provided by the river tug, "New Era".

The large deepfreese plus two ordinary electrio refrigerators
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provided safe storage for frosen meats and vegetables., The stock
of frosen goods was replenished at Normam Yells, V.. T, from a
cache estadlished by Company-cwmed DC-3 during the vinter of 1964.
Minor amounts of fresh foods were purchased at porte-of-call.

The aviation gas supply wvas replenished before lsaving
Norman Jells, Some 2,0N0 gallone of gasoline had been used by
this time.

This travelling base canp sliminated nearly a)l fixed-
ving suppert flying. "me flight, by P.W,A, Beaver, was required to
evacuate a helicopter engineer injured hile im camp on the flare
Indian River, %me Otter flying time was used to transport
materiale from the campsite at Aklavik to Imuvik.

This barge-based camp provided two distinet advantages.
First, nearly all the suprlies required wero with the party. No
time wvas lost from operations waiting on fuel, or ferrying fuel and
supplies, Second, mc7ing the oamp did not emtail disruption of the
operations. Normally, ome or two days are lost in preparation for
the move, and one or tw: days are lost in resettling. This year,
moving oamp ontailed 1ittl> more than weighing anchor and moving off.
Stratigraphic reconnais®ase vas contimed, as usual, the helicopters
meeting the camp that night at soms pre-arranged rendeivous., The
arreangenent proved Lo he an efficlamt method >f working ar axtensive
field area. A total area of nearly tws hundred thousand square milas

was vithin helicopter range.
The field party wvas subdivided into two sub-crews, sach
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vith a smior geologist and one or two junior assistants, They
operated fron fly camps sngaged in msasuring sestion, or in doing
river traverses by cance, The duration of these fly samps varied
from tvo days to two weeks. After each section was completed,
these sub-crows returned to base eanmp to writemup fleld motes and
Plot logs of the outerop seetions.

The field party ineluded an assistant party chief. Two
helicopters vere used, with the party chief and the assistant party
chief doing stratigmphic recomnaissanee, each ucing a helicepter.
A totn) of 600 hours was flown by the heligopters.

Seations measured vcre sampled at regular intervals,
Measurements wore made by taps and brumtonm, plane table and alidade,
or Jacob's stsff, CQuality o" exposures wvas good to fair, with the
bust exposures found in ereek beds or along ridges above tree line.

Time spent in the various areas is as followes
Fort Liard - Nghanni - Fort Simpson Area 9 days
Norman Vells - Fort Good Hope Area 30 days
PFeel P-teau - Northern Righardson Mtne, -

Aretic Coastal Plain Ares 53 daye




Senars) Resariks

Rosks ranging in age from Proterozeic to Tertiary
ceoup in the area. The sedimentary seetion ranges from an estimated
30,000 fest in the liard area to estimates of more than 50,000 feet
in Norman Yells and Pesl Plateau - Aretic Coastal Flain areas, This
total thicimers vill mot be encountered in aay one locality becauss
of local erosiom or nom-deposition.

The stratigraphic sequense within the area of study is
summarised by a table of formatioms. (Pijure 2). The stratigraphic
sequence vithin each area, the measured or reported thickness, a
brief lithologis deseription, and the probable correlation between
areas is shown by this tabls, The mames and locations of seetions
measured in 1964 are shown on a map, (Pigure 3), Strip logs,
showing the lithology and thickness at these measured sestions
are enslosed. (In Posket). It is understood that, the submission
of these logs and locations fulfills our obligation to the government,

Ixeteroanis

liaxd Ares. — Precanbrian rocks are not definitely identified.
The lowermost rocks in the area ocour to the west, These consist of
thinly bedded argillites overlain unconformably bty massive conglomerate.
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AG FORMATION [THICKNESS LITHOLOGY FORMATION  [THI LITHOLOGY 8 LITROLOGY
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TERTIARY Unnamed 1000'= | Unconsolidated sands, N Lo_hlw\wml\
MNP NNAANANANANNAANANNANAN AU AN NN LA —
Nelson East Fork : Shale, grey 2000" .
ORETACEOUS | Le | 3000' %o Shale and sandstone sequence Little Bear| 0' to | Sandstons and shale vith coal. ¢ [Sands, coals, shales, bemtomite
s M-I . 7000' vith busal conglomerate in many | Slater Rivep 60N0' Shale, dark grey to black, sendy, silgy. _——— e ———— e e - -
Garbutt | Places. Sans Sault Sandstone, t'l‘““"““' fine grained %o 600'e |Quartsitic nnd-temi lahl.
B Yo S W e W e U W e e W W W WL 2N 2 —_—— e e —_—— o —— —
JURASSIC Domna River| 1100'2 [Dark rubbly shales.
NN PN NN NN NN NN in Creek 850'2 |Sandstons and shale.
TRIAS SIC 0' to 60'| Micaceous silty shales. ;_C-rnk— | -5(;(-)'_1 S:n;n;o;—nul—s;;.— ———————
- NN NN AN NN NN PN gy
FERMIAN Prophet 400° Dark cherts and mudstones. Unnamed 0' %0 |Conglomerate, breccia, sands, shale
g A TE” aVYa Vol Ve W e W WU Wa W o, 4000'
Mattson 5&'”?° .&‘d,_l:t:: "]’-1:- massive becoming J\/\N\/\'/\WWWV\/\/\/W e e D o U N o ) W\ R - -\,
CARBONIFEROUS oo, . Inperial 0 '“ Sandstons, fine grained, chloritic.
0! to
1al Shale, sands, siltstones.
Linestone with shale and shaly c 0' to Tuper. 4000" ’ ’
Bess River o' to siltstone, grading to e AP anol 600" Shale, dark grey, siliceous, platy.
2000' Kee Scarp [0' - 700'|Reef limestonme
Hare Indian [200'-800'[Shale, limy to shaly limestons. N A
DEVONIAN
‘ Linestone silty and
o 700' | Limestone, dark grey, shaly. Hune (250'-600' oy ‘{rgilhooaul. Trame -
Rockl 1 o to Limestone, dolomite, minor shales,
200" to Dolomite, brown, fine grained brecciated Bguivalents 2000t
Bear Rock | 190gr  |20d limestons, brown; dth anhydrite, ?
groy, massive.
SILURIAN Unnamed 5000'+ m‘:‘,}"ud dark and B S e I g N T e e e e e W, O e . DS - N N O N\
Ronning 0' %o D
' go|Dolomite finely orystalline olomite, shale. limestons,
Romning | 1000 el e n e1liosrind foaiie Bquivalents | 5000'7| " g1l4niried fossils.
ORDOVICIAN -t - e __
0' t0|Halite., In outerop formation is thin
Saline Riven 3000'? minly gypsiferous shale. ! ;
L/ N\ N\ W\N\/\/\/\N\/\/\/
Mo c VWDark shale
CAMBRIAN 100' | Quartsite conglomerate and . op | ooy ' Unmamed T a1 Raeas: Beta
boulder conglomerate. l— — :h-—- 4 —o'—-t;-i‘n—d.t_om—'- ]i‘.ior:’ _dojflu:.'__ L Shales ? morphosed to argillites in part.
Tk | 3000 Orthoquartsite fine to coarse grained.
MWMV\/ NN fL-/\ T N N A
Argillites, thinly bedded, platy Reddish weathering sandstones, shales
PROTEROZOIC | Unnamed ? ' "I Unnanea ?  land dolomite. Diorite sills.

Figure 2
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Hormea dalls = Forh Gosd lopa Axes. - Preeantwien roske
coour in the Mackensie and Jernecke moumtains, These rocks consist

of dark brown and reddish-brown weathering sandstones, siltstones,
shales and delomites, The beds are imtruded by diorite eills and
dikes. These sills and dikes have been vell-deseribed by Rogan
(1956). The Precasbrian rosks are unsonformably overlain bty

eonglomerates or dolomite.

Presasbrian roeks are not positively idemtified, Strata of possible
late Proterosoic age were observed near Imivik, where green schistose

shale, rusty asiltstone and minor carbomates are exposed, in fault

contact vith doloaite,

Jaar Mlscsels

Jdaxd Area. — The lower Paleosoic rosks are poorly kmown. A
msesive boulder conglomerate showing maried angular diseonformity
vith underlying strata is considered to be the basal, early Rleosoie
deposit. Overlying banded dark and grey dolomites are temtatively
assigned to the Ordovician or Silurien. In the northeast part of
the lLiard area these dolomites grade into the Middle Devonian
Nahanni formation of Hage (1945).

Aormen alla - Fordh Good fons Ares. - The lowermost Malecsole
deposits are the quartsose sands of the Mount Clark formation. The
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sands are overlain by shales of the R, Cap formation of possible
Middle Cambrien age., The Mount Cap is overlain by She ewaporitie
deposits and ghalaes of the Saline River formation., A dolemite and
1imestons sequence of probable Ordovician - Silurien age is referred
to as the Romning formution, The Romning formation comsists
prineipally of gray and grayp-buff, striped, fime to coarsely
erystalline dolomite vith relic, silicified skeletal remains.

Jaal Plateau - Horthara Righardson Ming. = Arstis Cosstel Flals Ares.
Ths lower Paleosoic rogks are poorly exposed in this area. lower
and Middle Cambrian carbomates, togethe: ‘th cherts and silicecus
shales, wvere seen at Mosquito Creek and White Doms. (Gabwielse,
1956). These beds are umsonformably overlain by later beds. The
"Ronning equivalent” rocks sush as those around Cempbell lake,
near Imvik, are poorly kmowa., Oraptolitie shales, usually desigmated
Casbrian to S1lurian, are considered to be their equivalemts in the
Richardeon Mountains.

JQER_AND MIDDLE DEVONIAN

Liard Ares. = Aecording to Hage (1945, p. 5) deposition during
Lower and Middle Devonian time is represented by the Nahanni formation,
a sequence of dark gray, medium bedded limestones. The Nahamni
formation grades laterally into shaly limestonss to the south and
west. The relationship between these rocks and roocks of similar
age to the north is mot kmown,




JNoxman Halla = Pork Good Hoge Aves. -~ Lewer and Middle
Devonian rocks of this area ean de divided, from lovest to

highest, into these unite: Bear Rock Formation, Fume Formation,
Rare Indian Formation, Kee Searp Formation, Camol Formatiom,
(Bassett, 1960),

The Bear Rock formation eonsists of brown, finely
erystalline, brecciated dolomite and brown limestone, In sub-
;rface the dolomite is. in some plages, interbedded with grey,
massive anhydrite. Brecciation in cutercp seems due to ecllapse,
after solution of the anhydrite, The Fume formation, which comformabdly
overlies the Bear Rosk formation is 2 gray, demse. silty limestons
vith recognisable skeletal remains. The ¥ume formtion is charae-
terised by uniformity of lithology throughout the area. Above
the fume formatiom, the rogks of the Hare Indian formatiom are
shale vith thin linestone beds, grading laterally to a very silty
argillacecus limestone near Fort Good Hope, with a sone of bituminous
shale near the base of the unit. The Hare Indian formation is over-
lain, in some areas, by the Kee Searp formation; a reef limestons
containing fregunents of branshing colonial organisms, encrusting
corals, and stromatoporoids. This reof forms the reservoir in the

Norman Wells field. The wppermost unit im the area, the Camol
formation, overlies the Kee Jcarp reefs, where these are developed,
and the Hare Imdian formation. The Canol oomsists of shale, dark
grey to btrown, siliescus, bituminous, and pyritie.




ol

Iead Platems - Fortbers Maharfsen Numiaise - Avatis Seastel
J2ain Ares. = Rocks of lLower and Middle Devonian age ave kmown
in this area, Rosks exposed at "White Dome®, in the Northern
Richardson Mountains and on the shore of Cawpbell lake, mear
Imavik, are assigned to the lowor and Middle Devonian, These
rosks aomsist of skeletal limestons and dolomite. They are
oquated vith the Hume and Bear Rock formatiocns of the area %o
the south. Because cuterops are sparse, and bosause the roeks
appear %o have been eroded, the distribution and lateral variation
is uncertain.

Jdard Axes. -~ The roeks adove the Nahamni Formation are
divided imto three umnits, The lowermost umit, the "Besa River
Yormtion", (Douglas and Norris, 1999, map units 4, 5 and 6),
represent an interval from Upper Devonian to Mississippian. The
Besa River Formation comsists of dark shales, shaly limestones
and thinly bedded, fine grained sandstones, The middle umis, the
Mattoon Formation, is composed of thiok sandstones with interbdeds
of silty shale and limestone, These rocks represent depcs ition
during the Mississiprian through Fermian, The Mattson Pormation
1s overlain unsonformably in the north by Cretaceous rocks, and
in the south by the cherts, sandstonss, and shales of the Fermian
Frophet Formation, the wppermost Paleosoie roeks found in this area.
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Hozmea iislls - It Goo! Hema Arss. — The Camol Formstion
1J overlain bty the Upper Paleosoie .mperial Formation, The Imperial
Formation oonsists of very fins-grained, chleritie sandstome with
abundant s!lty and sandy shale. The sandstone grades dovmmrd imto
grey shale vith niltrione bands, The Imperial Formation is the
uppersost Paleosoic deposit im this area,

el _Flatean. = Nerthars Rishardson Moustaing - Aratia Cosatel Flaine Aves

The Imperial Formation extends into this region. later Maleosoie
sediments of probabdle Purmian or Pemmsylvanian age are recognised

in the Northern Richardson ountains, Reddish-brown comglomerates,
sands and earbomate rocks ungonformabdly overlis strata ranging from
Casbrian to Devonian, Aesurete correlations camnot be made. The
late Paleosoic faumas ean be sompared vith the Alaska sestions, as
suggestod in reports bty Nelsom (1961), Perry (1960), and Martin (1957)
vhich deal with this problea,

s L

Jdaxd Platemi Ares. - Exposures of maroom and green, micacecus
silty shales underlie Basal Cretaceous sands and overlie the Fermian

cherts on Kotaneelee River. Their stratigraphic position and litho-
logie similarity vith Triassiec rooks in British Columbia suggests

these are of Triassic age. They thickea repidly southward,
The lovermost Cretacecus roeks in this area sonsist of
ccarse sands and conglomsretes. These coarse roeks are overlain by

mdstonss, argillagecus sands and sandy shales, A vepord Yty Stott
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(1960) best deseribes the Cretacscus sestion in this ares.

Jorman Halls = Fort Gosd Noge Aves. = The Mesosole Era 1

represented only by rosks of Cretasecus age in this area. A four
fold division of the Cretasecus is resognised. The lowermost unit,
the Sams Sault formtion ie composed of sandstome, fim-grained
chloritie, vith sandy shale and eonglomerate near the base. The
Sans Sault Formation i{s overlain by dark grey to black shales

vith interbeds of sandstons and siltstomes, the Slater River
Formtion, Above the Slater River, a sandstons and shale umit
oomtaining ecal is rec~wmised as Little Bear Pormation, The
uprermost Cretasecus rosks of the area are the grey shales of the
Bast Fork Formation.

el Platesi - Northara fighardeon Moumtaioe - Aretis Goastal Plain Ares.
Juraseie rocks are found threughout the Northerm Richardsen
Moustains and in the Arotic Coastal Plain, It is diffieult, if mot
impossible, to distinguish Upper Jurassis rocks fyom Lower Cretacecus
ones, exoept by paleontology. Work dome Y Mamning (1947) amd
Jeleteky (1958, 1960, 1961) in this area recogmises approximately
the same units, The sequemce comsists of quartsose sandstines and
shales of Upper Jurassic age separsted by dark rubbly shales from
Lover Oretacecus and/or Juressio quartsitic sandstones, shales and
oonglomsrates); overlain by thick marine sandstones and shales with
some coaly beds of possidle Lower to Middle Cretaseous age. Beds of
sandstone and groy shales of possible Upper Cretaceous age extend
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toward the Mackensie Delta. Outerops of Cretagsous rooks are
searce or inmcoessible over mich of the l'esl "lateau; hemce,
1istle is known about thes.

Jdaxd Ares. ~— Nothing is known about roeks of Tertiary
age in this area, No rocks of this age were recognised.

Norman Hells = Fort Ggod lons Ares. — Mume (1954) recognized
a series of poorly consolidated sands, clays, lignite, thick terrace
gravels south of i .t Norman to be of Bocene age. Roeks of this
age have mot been ideutified elsevhere in the area,

JInal Platesn = Norihera Bichaxdaon Mwustaing = Aratis Cosstal Flain Ares.
Mo rocks of Tertiary age heve beon recognised in the Feel Plateau
and Northern Richardson Mountains. The youngeet rocks exposed in
the Aretie Coastal Plain may have been deposited during Tertiary

time.




Alani Ares. — The Liard Plateau 1s the scuthermmost expression
of the Magkensie Mountain Jystem. The struetural grain is pre-
donimntly morth and scuth with fault planes dipping steeply to
the west, Strustures usually cousist of relatively simple folds
wviL: droad, gentle synslines and compressed, overturned, or faulted
antiolines,

Harman iialle = Fort Good Homs Ares. ~— Three strustaral

pProvinces are pepresented in this area; the Franklin Mountains,
Mackensie Plain and Mackensie Mountains. The Mackensie "lain is
esgentially an asymmetric syncline with the deepest part towards
the Mackensie Mountains., The Mackensie Plain basin is a large
intermontans busin flanked on the northeast by the Franklin
Mountains and om the southwest by the “mckensie Mountains, All
three provinoes have the same strugtural characteristies vith
folds as the domimant structures. Faults are present tut play
& minor role in the strustures. Surface structures consist of
sharply-folded antielines and broad synoclines. The anticlines
are often overthrust. These thruste may dip either to the morth
or the south,

Al Flatesu - Northern flcharison Mountains » Azetia Coagial Flain Ares.

The domimant strustural grain of the area shovs a northerly trend,
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The Richardson Mountains are, essentially, a large antielinorium
vhich breaks up to the north into several large north-plunging
folds, Pieveemsnt structures vhich bring gypsum to surface

are known in the Aklavik Range. These piercements have not
been explained satisfastorily. The Feel Plateau is a high

area in vhich are preserved, im a relatively undisturbed
cendition, sediments depnsited in the eastern part of the
Western Canadian Geocayncline. The Arctic Coastal Plain s

a marrov, poorly drained, low area betweea the Aretic Osean

or Bemufort sea and the Nosthern iiehardson and British Mountains,
The few outerops that are presemt show fairly steep dips, with
strustures plunging to the narth,

o . (//”
)a (L // /l,{éﬁl‘* 4

. Co UND L
Aoting Division Explorstion Mgr.
Pesce River Divisicn
Imperial 041 Enterprises Ltd,

April 1, 1965,
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