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The project covered in this report consists of a field
geological study of Permits Nos. 1483, 1484, 1515, 1516, 1517 and
the adjoining permits shown cn the index map.

Members of the party left Calgery on August 20 and returned
on Septenber 9.

The base camp was establighed on the east side of Fond
Lake, Supplies of fuel and food were obtalined from Fort (ood Hope,

58 miles to the south. The fuel had previously been ordered from

Horman Wells and was barged to Fort Good liope.

Plate I. View of Base Camp from helicopler.

A Horseman Mark 4, float-~equipped, alrcraft - leased fron
Pacific Western Alrlines - served the camp and was used far geological

reconnalssance,
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A Bell G-2 Hellcopter on skids - leased from Associnted

Hellcoptars - was used in the geological work,

All the work was accomplished ¥um the base camp by daily
flights in the Norgeman and Hellcopter. Many outcrops proved inaccessible
to the helicopter dus to bush cover but the more important of these were

vigited on foot from the nearest safe landing spot,

The work with the Norgeman wag accomplished by landing on lakes

anxd by foot traverses {rom these lakes to the various outorop areas.

Accaspibility,

= The area covered by thiz report is mainly nuskeg terrain, gently
rolling with little more than 300 feet of local relief. The ares is dotted
by numerous large and small lakes. The bush cover 1s relatively light,
there belng few trees greater than 8" in dianster at the base, lone of the
rivers in the report area would be satisfactory for large boat travel, The
southeast part of tho area lg drained to the south through Hond and Forey
Lakes nod the Bluefish River, The area to the northwest 1s drained by the

north-flowing Iroquois River,

The nearest scheduled transport is the Canadien Pacific Adrlines
run to Norman Wellp and Aklmvik, This 1o a daily freight service and a tri-
Veakly passenger sarvice, Intermediate polntg such as Fort Good Hope, have
a woekly parvice by either flcat or ski equipped aircraft from Norman Wellg,
Tho area covered by the report is accessiblo mainly to aircraft, float
equipped in sumer and cki in winter, Large vheel equipped freighter alr-
craft could work off any of the larger lakes during the winter. Skid mounted

hellcopters are quite satisfactory in punmer work,
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The nearest settlement, Fort Cood Hope on the banka of the
Hackenzie River, consists of about two dogen white people and a varying

Indian population,

Plate I1I. Fort Good liope from the air, (Note tug and barge on the
Mackenszie River).

At Fort Good Hope there are a mursing stating, a R.C.M.P,

detechment, a Northwest Commumnication Signals Station, a R.C. mission,

a Hudgon's Hay store and a free tradera'! store, Good food supplien are
obtalnable and a twenty-four hour telegraph service is maintained, Un-
skilled Indian labor is alpo available, Heavy equipment can ba moved
down the Mackenale water shed from elther the rall head of Vatervays, or
the highuay termination at lay River., Traffic, of course, also runs up
the river from the Arctic Ocean at Aklavik, MHeavy material can be landed

at practlcally any spot along the river,




lia

Two companies - Horthern Transportatlon Limited, and
Yellowknife Transportation Linited -~ operate tug eand barge services
along the river, Their barges distribute menufactured goods from
the gouth and also distribute Horman Welle' refined products to Aklavik,
Port Radium, all the Western D,E.)N. ling sites and, of cowrse, the
internedinte points,

Previoug ¥orks

The cnly previous published work abutting on this area ls
that of Hemoir No, 273 by G.S. Hume, a compilation of the work accomplished
during the Canol project. An unpubiished report by J.C., Sproule & Apsociates
was mads for Glacler Explorers Itd,, the original holder of those permits,

This report touchs on the current area only in a reconnaigsance mannar,

The area of this report is underlain by essentially homoclinal
beds, dipping geuntly to the southwest., A few intexTuptlone of this gentle
pouttivest dip were noted and are discusmpsed under Structure,

Cambrian, Ordovician and Silwrian beds underlie the areaj Middle
Devonian, Upper Devonlan and Cretaceous beds outcrop, The total thickness

of gediments in the Rond lake srea 1s estimated to be 3,500 feet.
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The surface geology of the permits ashows erosional remnants
of the Basal Cretaceocus sands lying on progressively older Devonian Leds
to the east, In the northwestern area the Pasal Cretsceous lies on Upper
Fort Creek ghales., As you progress east and south Iower Fort Creek is

exposed until Rorey, Rond and Carcajou Lskes are approached where the

Plate III., View southwest from Base Camp., Ridges on horizon are
formed by Upper Rampartis limestone.

Upper Hamparts limestcno 1ls exposed. HNorth of Rond Lake this limestons
changes to shale and has no surface expression, Faat of these lakes
ghales of the Hare Indisn (Middle Ramparts) are usmﬁnod to underlio the
Bosal Cretaceous reunants, There is a possibility that these shales
belong to the Fort Creeir formation and a fault occurs along the trend
of those lakes. This pospibility is discussed under the heading of

Structure.

e e < e
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Cambring,

Cambrian rocks are known to outcrop in the mountaing to
the west and south, and they are presumed to uxierlie ths xeport area.
Thase rocks comprise malnly quartzites and shales and some limestone,
The posoibilitieo of oil productlon iu these rocks cannot be discounted,
although et the present time the lack of knowledge regarding their
character under the report ares prokibits consldering them as ons of

the main prospective horizons. The probsble thickness of Cambrian rocks
underlying the Rond Iske area would be in the order of 500 or €00 feet.

Crdovician,
Ordovician rocks like the Cambrian are exposel to the west
and gpouth, At the exposures the Ordovician rocks are mainly chales and
argillites with minoy limestons bands. These shales are frequently petroliferos
and undoubtedly would be a good source rock for petroleun., Whether or not
any satisfactory porosity is developed in the Ordovician under the report
area is not known, The thicknoss of Ordoviclan sediments in this area can
only be guesesed and 1p assumed to be about 500 {eat thick,

sdlucion.

Silurien rocks are exposmed to the weot and south and also exposed
to tho east against the Shileld. The Silurian suquence consists mainly of
hard locally vuggy and charty dolomite, These rocks frequently exhibit blo-
ptromal characteristics anl scwme bltuminous residues have been noted in the
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outerop, The Silurian ls undoubtedly one of the more progpective
horizone under the report area, About 1,000 feot or less of Silurian

rocks are anticipated under the report ares.

Tha Bear Nock formation which lies between the knowa Silurian
and known Middle Devonian rocks congista mainly of dolomite, limestone,
gypoum and anhydrite and 1s cheracterized in most outcrop occurrences by
a breceinted nature, very frequently exhibliting excellent porosity and in

many occurrences ltuninous resldues in the porous bands, Cne well, drilled

Plate IV, Bear Hock on Belot Nidge., (Note brocciated appearance).

during the Canol project, encounterad the Dear Fock in a poroun development
and this well floved 24,000 barrels a day of salt vater, Thia is the most

progpective borizon in the report area.
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Middla Davonlan.

The Middle Devonisn Ramparts forpation ig exposged on the west
gide of Hond Lske and lies in the subsurface under our northwestern permits.
If there ie a fault along the Horey-Rond-Usrcajou lakee trend the complete
Rowparts will 1ie in the subsurface in the Rond Lake area and in the perumits

Just east, The Ramparts consgiat of limestone and ghale and can usually be

Plate V. ©8ink Holes in Bear Rock, Waest of Belot lake,

divided into thres units; a lower limestons unlt that may in pleces be
reafold, a middle shale unit, and an upper llwestona unit that in the
Rond Lake arvea is quite reefal. To the north and 1n the northwestern part
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f owr pernits this upper unit grades into shale, 700 to 800 feet of

Plate VI. Ramparis ridge wost of Rond lake,

farparts are anticipated in the subsurface under oux permitc,

Upper Devonlen — Fort Creelk Formtion.

Cverlying tho Ramparts there 1s a shale series knovn ag the
Port Cree: formatisn, The basal part of the shale is vary petrolifercs -

Hard and black, frequently with limey bands, This lower part is exceedingly
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petroliferous and has in gome localities actually dripped oil,

Marcasite nodules sre very common and disgeminated parcasite ocowrs

plate VII, Hamparte reef, west of Maumuel Lake.

throughout the formatian, This lover member ip the off-reef facles of

the Horman Wells produsing reef and undoubtedly is the source of the great
part of the oil in that reef, In the report avea the Fort Creek 1s exposed
in the northwestern area where a gufficient thickness ls anticipated to
cover any reofs cccurring in thip area, The Fort Creek may be exposed to

the south of Rond Lake on ihe Blueflagh Kiver.




Cretaceous.

Overlying the Paleogoic rockg in the report area ig the Paeal
Cretacecus Sans Sault formation, This formation consisis of 100 feat or

zore of soft, friable, clean quartz-sani, The grailns are well-rounded,

frequently frosted and fiarly well sorted. Cross~bedding 1s common and

i
i

FPlate VIII, Fort Cresk on tributary of Iroquols Rlvar,

towanis the base particularly carbonacecus meterial is very frequent,
This Bagal Cretaceous sand occurg usually as eroslonal remnants lylng on

top of the post~Paleozoic erosicon purface, In three localities knowm to




the writers, the Basal Cretaceous ig oil stained, One locality 1s to
the south; near owr T-gbaped block of permits, vhere there are anomalous

dips in the Bagal Cretaceous amd where 1iight oll gtaining cccurs,

Plate IX. Conglomerateo at base of Crotaceous at Felot Ridge.

Ancther loorlity is east of owr permite along the Belot Ridge uplifi,
vhero there is an excellent outerop of oil etained Basal Sand,

! The third ocourrence of oil gtained Desal Cretaceous agard is
Here the Basal

about one half milo south of the oil geep at Nond Lake.

Cretacecus pand is quite heavily cil stained and appears O have an

|

1 anomalous dip to the northeast, FElsewhare on ow permits and in thip area
f in general the Basal Cretaceous aanrl is ‘not. oil stﬁimd,t it is a clean,

| vhite pand,
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Structural relief suitable for oll accumulation 1s found
in the general report area, 7o the south the Mackenszle Mountalins are
from & north-south to an east-west trend and to the west the Richardson
¥ountaing strilke north-gouth but eventually t;ﬂ one goes northuard they swing
to the woot and become the British Range, To the east of our parmits Belot
Ridge, a sharp uplift involving Eear Rock and Basal Cretacecus send at the
surface, strikes north-south but bifurcatec at the north end of Belot Lake
vhere one arm plunges rapidly to the north and the other swings westward
and then morth again where it dips from view., 7he writers suspect another
eimilar uplift farther to the east.

In the report area the beds dip gently to the southwest and only
two anomalous dips were cbserved - one in the Bluefish River, where Devonian

shales dip betwesn two zixl four degrees to the south and strike about east-west,

2 Bt Py
R

Plato XI, Basal Sardgtone at Belot Ridge.




This is apparently a local undulation but could be quite significant in
view of the unlerlying reef possibilities. The other anomalous dip is

in the llasal Cretaceous outcrop about one mile gtraight spouth of the

Zond lake seep. Here the Dasel Cretaceous has an apparent dip of thiriy
degrees to the east and a strike about straight north, This anomalous

dip could be due to either orosg-bedding or slumping and one must be careful

not to attach too much credence o it.

The alignment of Rorey, Rond and Carcajou Lekes is suggestive of
a fault trend., The Upper Rampart limestone forms a scarp along the southern
part of this trend at an elevation in the neighbourhood of 1,000 feet. On
Bluefish River to the east Devonian shales outcrop at an elevation of 350',
These shales have all the lithological characteristics of the lower Fort
Creek but mey however be from the lare Indian or Middle Ramparts shale., Untll
all owr fopsil material has been identified no certaln correlations can be

mnde, If this shale is Fort CGreek then 1% is roaponoble to assume a fault

Plate XII. Devonian shales on Blueflsh River,
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trend along the aligmment of Rorey, Rond and Carcajou Lakes, This
would be a noymal fault with the down-thrown side to the east, For
the present the maps and cross—sections are drawn assuming there is

no f nult a

AO0D LARE SEET.

The seep at Nond lLake occurs on the slde of n west~facing
hill, about one mile from the east shore of the lake. The seep covers
an area of about one acre and occurs as fowr separate sesps, two small
onegs to thoe nortleast and two large ones to ths soutlwest, The oil

conea to the surface in small springs and rums down the hillgide forming

Plate XIII, Dgvonian shales on Blueflsh Iiver,

a residuum of organic matter, clay end residual oll, Thip reslduum is
goft and gticky. In the early days Indiana collected this materlal amd
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carried it to Fort Good Hope where it was sold to the Hudson's By
Company as caulking., Srall animals and bixds are frequently caught

in the sesp,

Plate X1V, Hellcopter on Seep.

During this project pemples of the oll were taken and the

seap was investigated by trenching and by augering with a power auger,
Humerous small holes, about one fcot in diameter and ons foot deoep were
dug on the sesp. These holes £illed with oil and fresh water overaight.
The frfesh water is apparently a product of the melting perma-frost. The
trenches and auger holes also ascquired a £111ing of oil and water and the
pldes of the tramﬁ rapidly became oreted with light brown crude oil,

The material encountered in the trench and auger holes was glnolal clay
completely saturated with oil, forming a material about the consistency
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of warm plasticene. The deepest hole at the sesp wac angered to 15 fest
where perma-frost was ent untered and no further digging could be

acconplished,

The gravity of the peaping oll has Leen determined as 17.?0 AP 1.
The writers interpret the seep ad being leakage from a gubsurface accumilation
- popaibly from the lover Hemparts or Ronnlng, but more probably from the

Boar Rock formation,

Petrolews Fogsibilitian.

The writers regard this area as having outstanding possibilitles
for the production of petroleun, Petroleun source rooks ococur in beds of
Cambrien, Ordoviclan, gilurian, Middle Devonian and Upper Devonian, In the
immediate report area good poroalty 1is anticipated in the reeis of the
gilurian, the brecclas of the Bear Rock lying between the Silurian and Middle
Devonian, The reef, or raef horigons in the lower part and upper part of tho
¥iddle Devonian and reof horlizons in the Upper Devonian. These factors,
coupled with the favourable structural conditions and the presence of the

Rond IaLe oi’ aoep, present a prospoct of msl munml morit,

""""

Avgeriong on oep.

“Plato XV,
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FCONQMICS OF QIL PRODUCTION IN THIS AREA.

The following factors must be borne ia mind when asaenalng

the economics of possible productions

The Government regulations covering the exploration of oil
ond gas in tha Horthwest Territories are deslgnel to encowrage the
exploration of large spreads of land in an orderly fashion, Large blockes
of land as Permits may be obtained. Rental for these pormits is on the
following scale: 5 cents an acre for the first eighteen moatha; 25 cents
an scre for the next eighteen months; 30 cenls an acre during the fourth
yeoar; 40 cents an acre during the fifth year; 50 cents an acre during the

glxth year. All rentals are refunable for work parformed in the area.

Over-sxpenditures above commitments of one period are applicable
on gubsequent pericds, Fifty percent of a pernmit may be taken in lease.
Lenge rentals ore 50 cents for the first year and $1,00 an acre subsequent
vears, Over-expenditures incurred during the parmit stage are applicable
ageingt 50 percent of the lease rentals until wells start producing.
Exploratory copts during the leaso stage are applicable against 50 percent
of lease rentals, Lease rentals ea producing propertles are reduced to
25 cents per acre until such time as an adequate market for production is
obtained, Royalty during the first three years of commercial production is
pix and one-guarter percent, After tne first three years, the royally may
range up to a meximm of twelve and one-half percent. The royalty may be

reduced if conditions warrant, All regulations ars subject to the dlscretion
of the Minipter and if good cause is shown, extensions may be obtained at

any stage of exploration,
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Tha Hackenzie River is the "main street” of this sectlon of
Canada's Worthland, Prostically all civilized fecilities are located
along this river or its tributaries as are most of the airports and mining
centres. This has been the natural outcome of eany and cheap transportation,
The Muckensie River averages two to threo miles in bremdth and can accommdate

large barge traffic,

As mentioned sbove two companies, lorthern Transportation and
Yollouknife Transportation are operating large bargec on the Hackenzle system.
These barges are operating from Waterweys in Alberta to Aklavik., Fuel barges
are belng used to distribute Edmonton and NamanWells refined products, The
present capacity of these barges ranges from 100,000 to 150,000 gallons
(4,300 barrels). Betwesn six and oleven bargen are pushed by one tug (25,000
%o 47,000 barrels). These barges end tugs draw up to 8 feet of vater when
loaded and can easily make the run from Fort Good Hope down the river past
Aklavil to Port Brabant which is a satisfactory deep sea port, Cf interest
1g the fact that a puccessful trip from Vancouver arcund Alagka to the
Canadian Arotic coast was made this year by a subaidiary of Yellouknife
Trangportation, 7The Cansdian Havy ls pervicing many D.EM, line installatlons

in this manner, The navigation peagson for this cperation would run from Junejegy,

to October 15th (4% montha),  There is also, of cowrse, the water route to
the scuth to liay River, the present road terminus, Yelloukalfe, the mining
and pir transpertation centre, and Waterways, the present rall terminus,
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PlateXVYI.0i1 Stained Basal Sandstons, south of Seep.

Shipping on the lMackenzie drainage system is quite cheap,
for example we can move a large 230 ton drilling rig from Hay River to
Fort Good Hope for $9,000, A amall drilling rig, currently working for
the Govermment at Aklavik, can be moved with the camp and all other
neceszary equipment to Fort Good Fope for $1,200, The fuel costia at

Norman Wells are roughly equivalent to those at Calgary.

3) Governmen® Road Building Program.

Pexrhaps the most significant thing regarding the Covernment

road bullding program is that it does not clogely parallel existing water
routes. In other words, the building of these roads will open up new
country and undoubtedly e number of mineoral digcoveries will be the

direct outcome of this program. At present roads are being bullt from
Hay River via Fort Providence to Yellowknife and north eventunlly to Great
Near laks., The other rond is being bulll from Dawson City to Akdlavik,
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Thore is en ever-oxpanding lc=al market; whereas Horman Wells
a few yerrs ago supplied pointe as far south ns Hay River, Yelloulnife sand
Fort Sirpson with their refined products, The Norman Wells refinary, now
rvaning at full capacity, can supply only Port Eadiwm, Aklavik and thie D,EN,
line sites, Tort Simpson, Yellowknife and lay Rlver are nmow using Edmonton

refined productse,

5) Ierrain on our Parmits.

Un our exlsting permite and in other interesting areas the ‘
treo cover ip light and there ls a lack of steep relief - this will be of
congiderable ald to exploration,

Pate XVII, Ramparts of thes Mackenszin River,
Just moréh of Fort Good iope,
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RECOMMENDATIONS

e

Further surface work on these permits will accomplish
little and geophysical survays will at the moment be very expensive.
In view of these facts weo recommend that the next stage in the ex-
ploration of our present permits be the drilling of a serles of wells
at and nsar the Fond lake seep and on the parmits to the nortlmest,
Those tests should be drilled to a total depth of 1,500 Teet in order
to test the most prospective horisons i1n the aren, they should be

drilled as "slim holes" providing, of course, that adequate testlng,

coring and logging can still be carried on, A study is cwrently being

mode to determine the cheapest method of transporting the necessery

drilling equipnment to the aren.

The equipment can be transported to Fort Good Hope by barge

and then hauled by winter tractor road to the drill sites, or it can
be flown to Fond lake by freight sircraft, Which method will prove

%o be the most economical will depend on the equipment used and the

timing of the drilling,
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