
11111111EPRINIMMIIIIROPPIPIIIIIMMIN

GDADGY OF TH2 POnD LAKE AREA,

NOM% EST TEM ITORTEr

By

A ?MIMI ON AZ R. J. KIPEM

ESTM DEC ALTA rem- vs 14 UNITED

1956



TABLE or COn'TMITS

Llut of FiLures

List or Plates

Introduction.

Accessibility

Previoun uork

1

4

Geolocw. 4
Goderal Geology

Straticrap4 6

CaLsIxian 6

Ordovician 6

Silurian 6

Silurian CT Devonian 7

Middle Devonian 8

Upper Davonian 9

Crotaceous 31

Structure. 14

Rand Lake Seep 16

Potroloum Possibilition 18

EconomAcs of Oil Froductioa. 20

Government Reculationv 20

The rackenzie Water Route 21

Goveramont Road Buildirc ProLram 22

EttpaaIin6. Local Markets 22

Terrain on our Permits 22

;,ecornoniatloar:; 23



MIT OF FIGUM

aczta 1.20La7

1 Index rap ff.1

-), Rond Lake Area Goo1ogicn1 Rap In Pocket

3 Stratigraphic Section ff.10

I. Rezional Croos-Seotion )71'4114

r
d Detail of Pond Lake Area In Pocket



LIST OF PLATES

Pigta

I i.ase Camp

II Fort Good 'lope 3

III Vim from Base Camp .2'

IV Denr fbck o% Bolot ildce 7

V Sink Bolos in Lear Rock ..,
*

VI Rilmparts riclge 9

VII Ramparts reef 10

VIII Fort Creek outcrop 11

IX Conclomerate at base of Cretacoous 12

X Bar.lal randstonz 13

XI Basal :.;andstone at Lolot nidco 14

XII Devonian Shales on Bluefish River 15

XIII Dovoniau Shalos on Fluefich Rival. 16

X/V ;!elicopter on Coop 17

XV Aucoring on rev, la

XVI Oil Stained Basal tland 19

:MI Ramparts of the Vackensio River 19



1300 120°

REPORTED
OIL SEEP

dP
OIL SATURATED SAND
OVER FAULT TREND

FT GOOD HOPE

126"

REPORT AREA WESTERN DECALTA PETROLEUM LIMITED HOLDINGS



eDiviallanam

The project covered in this report consists of a field

geological study of Permits Nos. 1433, 14841, 151, 1,160 1517 and

the adjoiaing permits shown on the index

I-la:bore of the party left Calgary on AuL;upt 20 and returned

on noptenber 9.

The base camp was established on the oaat aide of l'omd

Lake. r,LDplies of fuel ami food were obtained from Fort Good Hope,

50 lailes to the south. The fuel had previously been ordero from

nor= Wolls and was barged to Fort Good Hope.

Plate I. View of Base Cam from helicopter.

A Horseman Vark 4, float-oquiPPed, aircraft - leaped fnam

Pacifio Western tirlines aerved tho canp and was mod for geological

reconnaissance.



A Bell G-2 Helicopter on akidn loased frola A:cocinted

Helicopters - was uoed in the geological work.

All the work was accomplished tm the base camp by daily

flighto in the Norseman and Helicopter. Xnny outcrops proved inaccesable

to tho helicopter duo to bush cover but the more important of these wore

viatica on foot from tho nearest cafe landing spot.

The work with the Norseman van uccemplishod by landing on lakes

and by foot traverves from these Lakes to the various outcrop arean.

iiagfi2EL=41%.

The area covered by thic report is mainly muskeg terrain, gently

rolling with little more than 300 feet of local relief. The area le dotted

by numeroun large and small lakfm. The bush cover in relatively light,

there balk; fow trees greater than LP in diameter at the bane none of the

rivers in the report area would be aaticfactory for large boat travel. Tho

noutheact part of the area is drained to the couth through Rond and Eoroy

Lakee and the Bluefish River.

north-flowing Iroquoin River.

The area to the northwest in drained by tilt:,

The nearest scheauled transport in the Crnadian Pacific Airlinee

run to NormanVolln and Akluvik. Thin in a daily freight corvice and a tri-

vociay panoencor service. Intermediate pointspcuch an Fort Good Hopop have

a wool:1y norvico by oither float or dki equipped aircraft from ;forma Vlollc.

Tho arca covered by the report ie aocensible mainly to aircraft, float

equipped in sum=er and aki in winter. Large wheel equipped freighter air-

craft could work off any of the larger lakes during the winter.

helicopters are quite aatiofactory in numer work.

Skid irounted



The nearest settlement, Fort cooa Hope on the banks of the

Mackenzie River, consists of about two dozen thite people and a varying

Indian population.

?lato II. Fort Good Hope rnmm the air. (Note tug and barge on the
Mackenzie River).

At Fort Good Hope there are a nursiw g. statine; a R.C.11.11.

detachment, a lorthwent Comminication Biennia Station, a R.C. mission,

a Hudson's Day store and a free tralers: storo. Good food supplies are

obtainable and a twenty-four hour tolozraph service is maintained. Un-

Skilled Indian labor in alco available. Hesvy equiirr-ent can be moved

down the 1:ackenzie water oiled from either the rail head or Vatermvs; or

the hiehway termination at Hay River. Traffic; of course, also runs up

the river from the &retie Ocean at Ahlavik. Heavy material can be lanled

at practically any spot alono the river.



L.

Two companies - Northern Transportation Limited, and

Yellowknife Transportation Limitod - operate tug and barge servicon

along tho river. Their barges distribute manufactured goods from

the south ana also distribute NorumaltUsals1 rofined products to Aklavik,

Port Radium, al/ the Western D.E.U. lino sites ana, of course, the

iatermodiato points.

Eardzi 74.1.0:141

Tho only provious publishcd work abutting on thin area is

that of 1!=oir 273 by 0.8. liuLe0 a coz.pilation of tho work; accomplished

durinc tho Canol project. An unpublishad report by j.C. Sproule et Associates

uan nado for Glacier Explorers Ltd., the orizinal holder of those pormits.

This roport touchs on tho current area oalj iu a roconnaiscanco Laurier.

all=1.111222177:

The croa of thin ropert is underlain by essentially homoclinal

bode, dipping goutl:,-- to tho southwost. A fow interruptions of this gentle

southwest dip Wore noted and are discussod under Structure.

Cambrian, Ordovician and Silurian beds underlie tha area; Middle

Devonian, Upper Devonian and Cretaceous beds outcrop. The total thickness

of cedirzents ia the Rond Take area is estirLated to be 30500 foot.



The surface t:eology of the permits shows orosional rmlnants

of the Basal Cretaceous sands lying on prscressively older revonian bedn

to tho east. In tha northwestern area the Basal Cretaceous lion on Upper

Fort Creek shales. As you procrenn oast and south Lover Fort Creek in

exposed until foray, Rend and (;arcajou Lakes are approached whore the

Plate III. Viow southwest from Dane Camp. Ridges on horizon aro
famed by Upper Ramparts limestone.

Upper Rmparts limcstc:lo in exposed. North of Road Lake thin limestone

changes to shale and has no surface c;Iression. East of therm la%cs

shales of the Hare Indian (Eaddle Ramparts) are azsisned to underlie the

Basal Cretaceous remants. Thoro is a possibility that these nhalos

belong to the Fort Creek formation and a fault occurs alonz the trond

or these lakes. This possibiliV is discussed under the heading of

Structure.
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ratALIMMIX

2a1)xim.

CaMbrian make ore known to olitcrop in the mountains to

the vest and south, and they aro presumed to un4lerlie the report area.

Those rocks comprioe mainly quartmitos and Shales and some lirlestone.

The possibilities of oil production i.i these rocks cannot be discounted,

although at the present time the lack of kmowledre regardinc their

character under the report area prohibits consideriaz them as ono of

the main prospective horizons. Tho p:robable thidkness of Cambr:Iduircks

undarlzrisz; the Rond Lake area vouad be in the order of 500 or COO feet.

7471TIIEM11.

Ordovician roCks like the Cambrian are exposed to the vest

aud couth. At tha exposures the Ordovician rocks are main/y shales and

argillites with minor liviestone bands. These shales are frequently petroliferos

and undoubtedly would be a good source rock for petroleum,. Whether or not

any satinfactory porosity is doveloped in the Ordovician under the report

area is not known. Tho thickness of Ordovician sediments in this area can

only bo guess& and is assumed to be about 500 feet thick.

almclau.

Silurian rocke aro exposed to the vest and south cal also caposed

to tho oast acainst the nhiold. Tho Silurian Eloquence consists maial;7 of

hard locally vuoci and chorty dolomito. Those rocks froquonqy ozhibit

aroma' chnracteristics and sane bituminous residues have boon noted in the



WMPIWARRegfeaVALVFMKISiliar4s.

7.

outcrop. The Silurian is nndoubtodly ono of the more prospective

horizonr under he report nrea. About 1,000 foot or less of Siluriaa

rocku are anticipated under the report arm.

The Rear Rock formation which lies between the known Silurian

and known Middle Devonian rocks consists mainly of dolomite, limestone,

ape= aml an4ydrite and lc chtlracte-ined in most outcrop occm-rences by

a brecciated naure, very. frequently (-,,:thibiting excellent porosity and in

new occurrenc es jituminous residuee ta the poroun bands. Ono well, drilled

Plate IV. Dear Rock on Belot Ridge. (flote brocciatod appearance).

during the Canol project, encountered the near Rock in a porous dovolopnwat

and this well flowed 24,000 barrele a drq of valt water. Thin iv the Loot

procpective horizon in the report nrea.



li4.11.4240.2yarggri.

The Middle Devoninu Ramparts forrzation ii wpovei o. tho wont

dap of Rond "Ake and lies in the substasface under our mrthweetorn permits.

If there i a ault along the Eorey-ftoncl-Cnreajou rstkes trend the covplete

Ramparts iili Lie in tho subsurface in the Romi rake area and in the peraits

just east. The Ftwaparts conaiot of lirnozthno cuxi almle and can usually bo

Plato V. Sink Holes 1.a 130ar Rook, boat or Maint Lake,

dividcd into throb units; a 3xwer linestone wilt that ray in places be

reofoido a middle shale unit, and an upper limstono unit that in the

Pond Lalco aroa is quite reorta. To tho Llorth end la the northwestern part



of our permito thin upper mit i7adoo into rthaiop 700 to 800 foot, or

Plate V. Rampartn ricip woct of Rond LW:o.

:?mparte aro matioipp.ted Iu tho cubsurfaca tader our pormitr.

111211.M.P.M3211211*
Overlying -Lilo Raraparto tharo is a nhalo narion 1:nova no the

Fart Crock forration. The banal part of the shale 13 vary petroliferos -

Hard and black, froquant2z, uith Ibey barrin. Mix lower part is exzoodingly
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potroliforous and has :131. Vor59 locraitiW actually dripped oil.

Marcasite nodules are vary conimn and disna;dnated marcanito occm's
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Pinto M. Itap,parts ree4 went of Muriel Lake.

througlxnxt the fomatian. This lower nambor is tho off-reof frtoieti of

the tioram Wells producinc roof and twdoubtedly in the source of the treat

part of the oil in that reof. In the report arm, the Fort Creek in eNposeci

in the northwestern area where a ouVicient thickness in anticipated to

csover arri reefs occurring in thin area. The Fort Creek may be exposed to

tho svath of Ron,..1 Lake on the Dittefinb



Overlyinc; the Paleozoic rocks la the report area lc the nasal

Cretaceous Suns Sault remotion. This formation consists of 100 feet or

more of soft, friable, clean quartz-nan d. aho crains aro uoll-rounded,

frequently frosted and fiarly vela sortoa. Crosc-bodding is common ana

Pinto VIII. Fort Creak on tributar7 of Iroquois River .

towards tho bun particularly carbonaceous notarial in very frequent.

This Basal Cretncoous sand occury usually ns erosional rarmautn lying on

top of tho post-2a1oozo5.c erosion surfaco. In three lecalitiocknoun to



tho writors, tno Basal Cretaceous iii oil stained. Ono locality is to

the south, near our T-shapea bluel: of poman, whero thoro are anomalous

dips in th., ,,,asal Cretaceous and whare light oil stainiik; occurs.

Plate IX. Conglomoratti at base of Crotaceou3 at .rJelot Riace.

Amotllor loctality is cant of our per=ito tho Dolot, Didre

whel-o there in an =client outcrop of oil otninod Encal Sand.

Tho tid.rd occurrence c.f c-1.1 rtnini fla1 Cretrceouo canii is

olle half wile south of the oiLl seep at Rona Lake. Hero tho nasal

Cratacocuo sand iv quite heavily oil vtained nal appearn to have an,

anozaloue dip to the northeast. :7-Grit/hare on our porrIt t. curl in this arca

iill couoral ho

white sand.

nnual Cr4Anceoun sam:, le not oil $taindp It is a clean,



a

f

f

W WW

.-__..._ """I PrIFOrE'D'I'"

PeNN.c>PN,T-Pw,,-N--
"NA;.;

Se L...i- _----

WWWNTP SEPT*"
PPrs, NPEP

...... -EPNEMMINNEw...-
1 _-.----.----

--
LO WE R RAMPARTS LIN E SLONE

...- -....

_.--

- ---.---

.. - -ww.....-

-P.m,- ---

-500 PEAR POCK

,.... - - ...... - ww- --..

- _ ww --

- - --- - --_ _ N.- _.. - - -..'.--

...-. -..-
...--

o

EAST/'.X.Eorsg'FgDSDFT'N

----PER
_------

WESTERN DECALT4 PET LTD

ROI. CARR AREA ,I, {P 7

CPS, - WEST CROSS SECTION

PP, _____-------

- -.--.
,11-

N

AIMMEMMEMAIZO.Minikr



:al a

CILITLIEE.

atruotural relief suitable for oil accurzulatioa is found

in the geaeral report area. To the south the Eackenzie liouatains are

from a north-south to an east-vost trend and to the west the Richardson

:suntains strike nerth-south but eventually as ono coos northward they swine

to the uoct and become tho British Panco. To tho east of our permits Dolot

Pideo, a Sharp uplift Involvinc Bear Rock and Basal Cretaceous sand at tho

surface, strikes north-south but bifurcatoo at tho north end of Belot Lake

whero ono ern plunces rapidly to the north and the other swincs wostward

aad than mrth ncnin wham it dips frau vico. The writers suspect another

similar uplift farther to the east.

In the report area the beds dip gently to the southwest and only

two anomalous dips wore observod . one ia the Bluefish Taver, where Devoninn

shales dip betwoon two Gal four del.:roes to the south and strike about east.west.

Plato XI, Basal Sandotono at Dolot Riko,



15.

This is apparently a local undulation but could be quite aianificant in

view of the underlying roof poosibilities. The other an=aloun dip Is

in tho Jaca1 Crotacovis oltcrop about ono mile ntraight oauth or tho

:-'0ead Lake seep. Here the Daeal Cretaceous has =apparent dip of thirty

degrees to tho mot and a strike about otraight north. Thin anonaloun

dip could be duo to either crosn-bedding or slumping and one olust be careful

not to attach too Lush credence to it.

The alignment of Rorey. Rora and Garcajou Lskep is suggestive ef

a fault trend. The Upper Rampart limestono forms a scarp along the southern

pert of this trend at an elevation in the neighbourhood of 19000 foot. On

aluefich River to the oast Devonian chilles outcrop at an elevation of 350'.

These nhales have all the lithololcal characteristics o: the lower Fort

Creek but may howover be from the Hare Indian or Middle Ramparts shale. Until

all our fossil material has been identified no certain correlations can be

mde. If this ohalo in Fart Greek then it is reasonable to aonme a fault

Plato XII. Devonian chales on Bluefish river.
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trend alonc the ali&nnent of Rorey, Road and CLrcajou Lakes. This

would be a normal fault with the down4hrown vide to the east. For

the present the maps and cross-section are drawn ausming there iu

no faults

011.p...JANESME.

The seep at fond Lake occurs on the side of a uest-fecint;

hill, about one mile fram the east shore of the lake. The coop covers

an area of about ona acre and occurs aa four separate seeps, Ix() small

ones to the northeast and tvo large ones to thi) southueat. The oil

cmes to the surface In =all springs and runn doun the hillsile fonmik;

Plata XIII. Devonian shales on Bluefish Pdver.

a ronidul= of orcaule Latter, clay and residllal oil. This recIduum in

soft and sticiw. In the early days Indiana collected this material and



carried it to Fort Good Hope whore it was r;old to the Hudson's Bay

Company as caulking .

in the seep.

nmall anit411:. and birds are frequently cnught

Plato XIV. Helicopter on !loop.

During this project samples of the oil wore taken and the

poop was investigated by tronchinc and by augering with a power auger.

lqumerous m.all holes, about ono foot in diameter and ono foot deep wore

dug on the seep. Those holoc fillod with oil and frosh water ovornight0

ao fresh water is apparontly a product of the molting porma-frost. The

trenches and auger holes also acquired a fillinc of oil and water and tho

ads= of tho trench rapidly bosoms o.ntod with light brawn crude oil.

Tho matorlal oncountorod In tho trench and auger bolos van glacial clay

cmplotely saturated with oil, forming a material about tho consistency



13.

of warm plasticene. The deepest hole at the seep was augered to 15 feet

where perma-froot was encountered anl no further digging could be

accomplished.

The gravity of the seeping oil han Leen determined as 17.7° A.P.I.

Tho writera interpret the seep as being leakage from a subsurface accumllation

posaibly i`rov: the rover Ramparts or RonuinL, but nore probably from the

Boar Rock formation.

TA17-1'011.14211,-)Igg.

The writers record this area as having outstanding poasibilitios

for the production of petrolem.. Petroleum source rocks ocat:r in beds of

Cambrian, Ordovician, Naurian, 1.04dle Devonian and Upper Devonian. In the

immediate report area good poroalty is anticipatod in the reefs of the

Silurian, the brecciaa of the Dear Itoek lying between the cJilurian ad Mall()

Devonian. The roof, or reef horizoLs in the lower part =1 uppex part of the

Vidal() Devonian and reef horizons in the Uppor Dovonian. These factors,

coupled with the favourable etructaral
conditions and the presence of the

Rond Lake oil seep, present a prospect of most unuaual merit.

r.
-

77' 7 I

Plato XV. Augorloc on rpa
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raigil.:42B20-MEWIELLEra.

The follwing factorn malt Le borne ia mind when =oscine

the econoTaco of possible produetions

1) agllrilrat...212a13.12L-19

The Govermlent regulations coverinc the exploration of cil

owl can in tho Northwest Territories are desicned to eaceurazo tho

exploration of largo spreads of land ia an orderly fashion. Largo blocks

of lawl as Permits ray be obtained. Rental for these permits is on the

following scale: 5 cents an acre for the first eighteen months; 25 cents

an acre for the next eichtven months; 30 cents aa acre dIxing the foarth

year; 40 cents an acre durlav tILe fifth year; 50 cents an acre durinc tha

sixth year. All rentals are refUnable for work performet in the area.

Over-expenditures above conmitments of onn period are applicable

on subsequent periods. Fifty percent of a permit may be taken in loam).

Loose rentalo ere 50 cents for the first year and a.00 an acre subsequent

years. Clicx-expenditureo inam-rod durinL the permit stage are applicable

againnt 50 percent of tho lease rentals until wale start producing.

Exploratwory coots during the lease stage aro applicable acainat 50 percent

of lease rentals. lease rentals en prodminc properties aro reduced to

25 cente per acre until such time as an adequate mar.ket fOr production is

obtained. Royalty during the firet three years of commercial production is

six and one-quarter percent. After %Ile first three years, the royalty may

raaco up to a maximun of twelve and one-half percent. The royalty may be

reduced if conditions warrant. All regulations nee subject to the discretion

of the Einister and if Load cause lc ahem, extensions may be obtained at

any stage of exploration.
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20,

The Ikcitenzie River is the "main atreat" of this section of

Canada's 3orthland. Pro,Itically all civilised facilities ere located

along thin river or its tributaries as are most of the airports ma miaini;

centres. This has been tho natural outcome of eaay and cheap transportation.

The acke:4110 River averages two to threo ;!Ilos in breadth and can accoluzodate

large barge traffic.

Lc mentioned above two companies, Uorthern Transportation and

Yellouknifo Transportation are operating, large barces on the :nr...konzio system.

These bargan ara operating from Waterways in Alberta to Altlirrik. Fuol barges

are beint: used to distribute romnton arLi IkaranWolls rein& products. Tho

present capwity of those barros ranges from M0,000 to 150,000 gallons

(4,300 barrels). Between nix and o1ovel4 barges ore pushed by one tuc (25,000

to L7g,000 barrels). Thoso bartos and tv.gs draw '1p to a foot of wator when

loadod arld can easily rako tha run frail Fczt Good Hope down. the river past

Aklaviic to Port Brabant which is a satisfactory deop sea port. Of interact

in the fact that a mzocessful trip from Vancouver around Alaa to the

CrAnftdian Arctic coast wao 2Lado thin year by a. cubsidiary of ielloles.nife

Transportation. The Canadian i:avy in norvicina imrrj D.E.U. line installationn

in this =inner. The navigation sonson for thin cperatiou would run from Junolet,

to October 15th Lentils). 'Moro is also, of coln-se, tho water route to

tho ccuth to Hay River, tho ixosoat road terminus, Yolloultaifo, the nininc

and air transportation eantre, and Watorways, tho prosont rail terminus.



PlatoNVI.Q11 Stained Bas4ril :zdstono, south of Seep.

Shipping on the nackonzie drainage system is quite cheap,

for ople we can move a large 230 ton drilling rig from Hay River to

Fort Good Hope for ;99000. A small drilling rig, currently uorking for

the Government at Aklamik, aan be moved with the camp and all oth5r

asteessary equipment to Fort Good hope for cn.,200. The fuel costs at

'Jarman :ions are roughly equ!.valent to thoso at Calory.

3) EscansmatisA,1221.1c1117,_ftef.Xali

Perhaps the mast sigaificant thing regarding tho Government

road building proL-ra,.4 is thnt it does not olosey parallel e:zinting wato:.

routes. In other words, the building of thaso roa2ollill opon up nau

countzy. and undoubtedly a number of ralnoral discoveries 1411 te the

direct outcome of this program. At prove:It rends aro being built from

Pay River via Fort Providence to Yollovknifo nal north eventually to Groat

Pow Lako. :rho other road iu being buil% from Dawson CiV to P.;.lavik.



4) 14.4.2flailaC....i.P.L.Q1.11Atlifitt

Mare is an over-o.vardirli; .1c7,111 rrxx1cet4 uhoreati (To:man U01113

n few yearn ago rupplied points W3 fa- couth as Eey River, Yellowknife raid

Fort r,iy.pson Ldth thoir rel'inca producta. The non= 14011D rotinory0 jjj
rtmning at full capacity, can cupp.14, only Port Radium, AklAvik and L110 D.E.,;(i

line sitos. Fort Simpson, Yellowknife and L.f.v River aro now us1 4; ahnoulton.

refiael producte.

5) 22zada_gitsvx.,22mijez0

G;.-, our exiztinz ruiit axI LI other intereetinc aro= the

treo cove lc ligLI and "Pr, ic a Lack of steep relief this will be of

coasiduraLlo aid to eliploration.

Pate XVII. Ramparts of tho nackoazio River,
1 ust itorth of Fort Good tiopo.



MOM.

23:

RECODENDATIONS
Inesro. '.1111111111W

A

Further surface work cm, these permits will accomplieh

little and geophysical purveys will at the moment be ver:r oxpensive.

In vim of these facts we recezazend that the next stage in the ex-

ploration of our present permits be the drilli4g of a series of wells

at and near the nond Lake seep and on the pwaits to the northdest.

Thoso tests should be drilled to a total depth of 1,f,CO foot in order

to test the most prospective hcmiaoas in the area, the,y should be

drilled as "slisi holes" providll,c, of cowso, that adequarte tooling,

coring and lozging caa still be carried on. A stuiy is c=roatly beLlg

mde to dotormine the chanpost raethod of transporting tho necessary

drilling equipment to the area.

The equipment caa be traasported to Fort Gcod Hope by barge

and then hauled by winter tractor road to the drill sites, or it can

be flown to Fond Lake by freitht Eircraft which method will prove

to be the most economical will depend on the equipment used am1 the

timing of the drilling.
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