— LeeenD —
+ Qu/crgg 9’ Flat - Lylng Lower
Crefsceous Shele.

®__ Fossi/ Loco/i/y.




1067 |

132° 30

N ! FGEND —
+ Qu/:rgg of Flat- l.y[qg Lower
Crefsceous Shele.

®___Fossi/ Locality.

66°10’

Burning ale

B LSS

X
X

. X

O

A

\
mgw'

yam

R

e el

13 i

B



[

BT '
GEOLOGICAL REPORT

PERNKIT 1072 W,
NORTHWEST TERRITORI

(I



&3

B T NS TR s SR QSN "

.
]




1. Mcoooooooooo

b Assesstvility and Tramspertation . . ... ... |
5o Climate and Vagotatiem . « . 4 .0 . ... 4
t.m.................. 5
T Reasems for the Investigatien . ........ &
8. Mothods of Imvestigatton . . . .. ... .... &
10, Looal BEratigraply . . 4 v v 0 b 0000 ...

13. m.ooooooooooocooooo

& £ & g

Lesation Nep
Seclegionl Ny
Aerial Nesals
Potegreaphs




O

aad GBS il b e i

Dazmit MTEN
Eextumat Sexxideriss

1. Zatcaduaiion

The dovelopent of petrelewn on n ssenouls
muuwmmudwﬂ.‘
finding Werfistently levge veserves te warnt the Senc
strestion of & Levge pige 1ime %6 the seast, Only Whreugh
Jarge seale produstien sen the cost of traneperiation be
M“-,.m‘....mmm-
e werdd mavieb,

The sonstzwetion of & pipe 1ine weuld net sveats
preblens ¥hat smmnet be evereoms. This has been proved
vy the sempletisn of beth oil and gas 1ines frem Norihewn
Seitish Gobishia wnd Alberta te the Pasifis Ceast, The

1 sapeble of savwying wp ¥e 4,000 barrels per day. »
15 600 wiles lemg. This 15 net & prohiditive distance
M~m¢ﬂhmm
Taare 15 overy veasen o belisve that large il

seserves will be dissevered in ¥his sres. The Athabaska
Divesineus sand has boen Mmows for many yoers ani 15

considered %6 sentain & very largs petential reserve of
oide nmwuu—unmh
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1920, The Cancl prejests was started in IN2, and during
1984, 1,289,310 barrels of oil were prehed frem this
£isdd. By the end of 1945, & predusing wils had been
ompleted. Altheugh wildeas drfilling has falled to extend
the field or So dissover mev £islds se far, mest of 1%
has been senfined e a very smll area in the neighbor-
hood of Nerman Wells.

041 Sespages have besn kmown in the Maskensie
River area for many yoars and mere are being found as
eploration smtimes. There are many thewands of square
miles that are wunderlain by sedineuts of Cretasecuws and
Palessode age in this basin. Rgplevation fer ol has Just
bagun, It dess net seem wnreasenahbls te sansider that this
area 15 in the stage of develspumnt that Alberta was befeve
the dissovery of the ledus field, and that future develey~
ment nay disclose oil and gas fields of greut potential.

2. laaatisn

The northeast sorner of Fermis 1072V¥ is situated
at 66°10" nerth and 132°07930" west. IS 15 on the Aretds
Red River. It 15 100 miles seutheast of the Village of
Aretis Red River, vhish 15 at the junstien of the Mes~
kensie and Aretis Red Rivers, and 160 miles nerthwest of
Newman Vells, Nerthwest Terviteriss. It 16 seven niles
oast of the seutheast sommer of the Mol Mateau Reserv-
atiem,




©

3. Smanshin

Powmit 107N sonsints of 25,903 asves. It is
owed by Paredise Rxplevation LM, Wr, Rebert Vobd,
402 Vet Pemder Sirests, Vanseuver, B. 6., 18 Representative.

be ASAMARIRAMLNY

Canadian Pasifis Alriines cperates Swo scheduled
£14ghts per wesk from Bdssnton te Norman Wells, wsing a
D=3, and thres seheduled £iights per week frem Norman
¥Wells to Aklavik, wsing an oSter. During the swwer
there are whually many extra flights to talke save of adédi-
tional freight and passengers.

Mash of the heavy freight is shipped inte the
sountyy by train and barge during the swmur menths, Preight
45 shigped fyem Bimsnten to Vaterways by Svain, a distanse
of 300 miles, and thense by darge drn the Athsbaska River,
Athabasks Lake, Slave River, Great Slave Lake, amd
Maskensie River. The euly intermption te navigation on
this route 15 e lé-mile portage frem Pitagerald at the
northern beundary of Alberta %o Pert Smith in the Northwess
Territeries besause of rapids in the Slave River.

The Aretis Red River cuts asrvess the sentral
pars of Permit 1072 making it pessible te transport
oquipuent by meens of shallow-dvaft riverbeats frem the
village of Avetis Red River to the pormit. This should
be wndertaken in the spring vhen the water 15 high in
erder %o aveldd sandbare.
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The transpertation of heavy equipment by coi~
train over a winter vead 15 feasidle. In fast, the meving
of ognipnmnt frem one pars of 12e aves S0 the other would
have t0 be done during the vinter menths shen the musheg
and lakes are fresmm.

Ranways sould be prepared and Mpt epen dwring
the winter en some of the larger lakes, thus giving asesss
%o the area by means of large aiveraft squipped either with
viheels or skis,

Landing ean be made on some of the larger lakes
and om the river with small aireralt equipped with fleats.

5. Ginsbe and Yemstatien

the rivers and evesis generally open dwring the
latter part of Nay, but 160 may remain on seme of the
larger lales wntil the firet or secend wek in Sme.
Precse~up cenes in Septenber or early Osteber, but
cssasimdly the laige rivers yvemain epen untll will inte
Novesber.

During May, June, and July there 1is almest sen-
Simnens daylight with warn samer weather, During Neven-
ber; Desonber, and Janvary the sun 18 belev ¥ herizen
the greater part of the day. The resuls 15 that the length
of day varies repidly dwring the intervening menths. The
vinter may be severs with teperatures as lov & 50 or &0
degrees belovw seve.

Trees axe Aheont or are stunted ever most of the
miskeg area. Thay sowrist of wvhite spewse, peplar; bireh,
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and Semrask. In a fow shelteved plases, sush a5 Whe
banks of Styeans, Sress may vesdh s height of 30 e 4O
foot and & diameter of 12 o 1B inshes, iewe, tes, Willew
and slders grew in thisk masses,

The greater part of the area §8 seveved with the
variows types @F wess that are sommn $o the Avetis mskes.

n-;uutum-nduummm
maw-cmmeﬂwu
mtm-num\‘uuud-u.u
mmhmmmwuuuum
huﬁ-lhm.nm-tom“wm
Mdﬁ““m-hwmht
iapessidble during the swmer mmihs,

-n.m-m—mumm
are senfined by low banks that expose bedresk in enly a
tum-.tunﬁom-”ﬁo-h
sivers. Nere thay have eut deep V-shaped valleys. The
wm.u-umum.mm
banks that yange in height frem 20 to 150 feet.

he land to the seuth rises genily for the first
fou niles inte the foethills and thereafter meve NSy
inte the Maskensis Mewntains, The platesn 15 bewnied on
he west by the Rishardsen Newstains,




7. Daanena Lo She Dawsstizabis

mwum-um
u.hamnc-cmnﬂ
W“nuﬂdﬂt-“.“m
.mumuu.-muu.uwpnna.u
md—urn-mwwMuw
n—mmwwwuuam
of ol or gas.

8. Matheda of Jnvaskizakisn

mmmcaa.nu-uaa.m—
land. A Cessma airerafs, model 1708, equipped vith fleats
was used for Sransportation. Pull samping equipment was
W.m-ﬁd“_um"hpﬂtn
mmu-unmumwnmu
sbserve the pmeral Sepegraphy snd So spot cutereps.
rwn-umaummcuu-nm
dummmmmnmm
nmu-.mrm-u-m—uuput-nm
-uucmmcumcmm-u
mummmmwm.m-
the strusture of the area.

Centrel of F£14ght 1ines war by means of =aps
dnutm.nlmuxm-m
m-nw-m.“umwwu
n.--nru--mnm.uuu
uumumuumcm
the Aimite of Whe pornite and for losating ouwbereps.

o
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The sesond step was to malw Sraverses on feot to
exanine all euSereps, sollest fossils, and determdne
attitudes, Genemlly, a landing ws made on the river or
& lake, the party sepavated and pase and seupass surveys
were nade or the suterwps were losated by msans of mape
and asrial photegraphs,

A photeographis mosaie was made So %he seale of
1 ineh $e 1 =ils on which cutereps were assurately lesated
and the whols was trased in order %o make a nep frem whish
additional sepies eould be taken,

9. Rixakismanhx

Beds of Lewer Cretasosus age form the only eut~
erep en this permit. Rotks of olMer age are expesed in
the Upper Pesl River area to the west, and in the
Masienale Mountains to the sowth and sast, The Inperial
fermation 15 exposed along the Aretis Red River starsing
about 50 miles newth of the north end of the permis. It
18 nesessary te reviev the varieuws sestions in ewder %
coms %0 an understanding of the strata that underiie the
Cretaseous shales.

Canbrisn recks have boen mgped on the Wper
part of the Aretis Red River (60 mlles seouth) and alse
on Muntain River (116 miles seutheast) and Inperial River
(135 miles seutheast). The sesticn sensists of guartaites,
Shales, sandstenss, and llmsstonss. Stalsk (1, p. 13)
observed 6,500 feot of slates and shales everlain by 500
foot of argiliites and chers in the Upper Mesl River area







00 miles to the west, These beds are net sensideved te Mo
of Luportanse for the sscumlation of oil.

Ordovisian shales and argillites have been magped
in the Upper Pesl River area but no sediments of Wis age
have been positively identified in sestions So the south
ad east, It is probable tha’s Oxdevieian roeks are lasking,
or Af present, are soxparatively thin in the area csswpied

byﬂlp!dt.
24lurian strata are widely distriduted throughout
the Maskemsie River basin, MNeKimmon (1, p. 18) mapped

1,100 feet of Limsatons on the Aretis Red River, The lewr
unit sentains 400 fest of chert in dolomite and the wWper
part 700 feot of Iimsstone ocarrying a Niagarsn famna. The
upper Niagaran soral sone is reported S0 be quite porows
in plases and expuble of serving as a reservoir.

Ths name Bear Rook formation iz used by Canel
geologists to deseribe the breseiated and non-bedded
delomiter and limestones lyiug belew Middle Devenian strata
and sbove a shary diseonformity with well-bedded Bilurian
limestenss below, The Bear Resk formation 18 yeperted to
be more than 200 feet thisk in the Mowuntain River area
vhere 1% consists of bresciated limestenss and dolomites,
In plases the beds are gypsun-bearing. The Bear Hesk
dolenites are generally the mest pareus yesks in the
ares sxeept vhere thelr pesitien 1s veeupied by gypoum
and alydrite beds. They may be highly bituminews,




e Mo 'vmw——r—?f et

O he Ni4d1s Devenian Sestism em Mummtain River
ummmmnnm”m
stens, (100 foot), the Middle Ramperts shals (700 fost),
uummmww.m.a

in the area covered by the pewmits, On Mawgery Oresk a
murmmmmuw
wc:mwu.m,womx“-
mn“dﬂw“h-ﬂwcm
mw.wmnm
wnbn-mpu-i-latn.w.ld’u.-
-muu.-m-a-«-wuu.mt-n
() o songloasrate on the Meel River sarwying Raxparts

fonsils, numwrmwwuan—
lain Wy Stlurdian limsstons.

The Upper Devenian in wsually divided into ¥we
groups, the Port Cresk and Imgerial, The Fort Oresk form~
muwmummouu-w
m‘hmmmmmnhu
uvu.lbunuu.ould'-mm
nmu"mwmmum.l-
buhmu-uhmw-lmm
u“.nﬁmtwnl-—mlvdh
~mmrmr—~mm

sandstonss and mhales. I8 cutereps extonsively along the

" & i




Avetis Red River starting abous 50 miles north of the
permit, Also, it has been mapped in the upper parts of
the Aretic Red River and the Peel River.

The Cretasecus overlies the older beds unson=-
formably in the Norman Wells area, and the erosion interval
is very marked. In places bot: the Imperial ad Fors
Creek formations have been erodod xnd the Cretasecus strata
are in contact with Middle Devoniin limestone. Hume divides
the Cretaceous into four parts, the Sans Eault group,
8later River formation, Little Bear formation, and East
Pork formation. The Sans Sault group 1s defined as being
composed essentially of shales and sandstones of marine
origin and includes all Lower Cretacecus strata from the
base up to the firet or lowest bentonite ded. 7The Slater
River formation overlies the 8ans Sault and s composed of
thin-bedded, black, friable shales with numerous ironstone
consretions. Typically, it contains many thin bands of
bentonite 1/8 to 1 inch thick. The Little Bear formation
sonsiste of sandstons, some conglomerate, sandy stiales, and
coal seans. The East Fork formation direcily overiles the
sandstone series and consists of well-bedded, grey,
ooncheidal and plastic mmrine shale. It has not been receg-
nized north of Norman Wells.

10. Lecald Stratisrashy

The whole of the area covered by the pormit is
underlain by thin-bedded, dark grey to black, frisble
Shales. They form fairly contimcus outereps along the




mdummmnm.unqﬁ.—;w
Mm.tﬂm—nlmm“-
mummz«m—mumaum

river.

mm-m-uaumuhwcn-
taseous on the basis of fossils that were collected from
ﬁomdmmtummumhoutmﬁmd
the permit. They were sent to C.R. Btelek, University of
Alberta, who identified them as fish bones and Saatrenliie
Adandsnss.

The shales commonly contain ironstone coneretions
&hhnmlntmmb-hlwu_hnnthbmd
mum-ummnouwwomaq. The
coneretions may contain frageents of fossils. A fow iron~
stone bands or sandy layers are interbedded with the shales.

There is a sufficiently high consentration of
mum.m-umo-omuummm
beats down on an outerop. A fow erystals of gypsum Were
observed on the surfase.

ll@h‘ﬂl“dﬂt&th&bmm
mhmuam.uux.m:ntuwum
to 300 feet wide, have s1id down from sbove. The beds
mmumuuum,mumnmm.

A feature of considerable interest was observed
onmwthunkdw-hummhonm
edge of the permit. louﬁomhhmﬂy.ﬂn.
monmuhimﬁnc-hn‘-tv—
.wucuumm-nms. I$ 43 not imowm




Q)

()

what 15 belng senmmnd. ¥o eoal semms ware shamved in
-cmm—ummmam
mmnmmum
in the shale %o bura, It seens move probadls thas o
mc-wh—mtnmnm
w.llmuadulﬂw:&-‘uoumtm
mmumum-—nmcmuu
present in mest of the cuterops.

This type of fire appeare to have been fairly
Sommon along the banks of the river. A muber of places
mmmmmmmwunm
Solor or various shades of grey. Nothing wes ochserved
Mmudnlddhthuhimduw
that was burned in these places.

1. Siruatuce

mm-omrutmt
mthwuﬁ.pﬁt.m-au’
obServed with suffieient magnitude %o be measureble.
The perait 1ies near she centre of a Oretacecus basin
Iﬁ-mﬁhw-hﬂ.‘ll‘“ﬂum&
Aretis Red River 50 miles S the nerthwest and sbout en
oqual distanse %o the seutheast, An cusarep of yosk thas

ppears S0 be Inperial formation was found on the hesdwaters

cmm.ummﬂnumrmm
fousd hare are of indeterminate age. They wre identified
wca.mnnmy«muw
Subes 7 and My ?




The exast thiskness «f Cretasesns strvata wier-
iying the perait canmet be detewmingd by swfase metheds
but 4% may be as mush a8 9o So thres thousand fees,

Al mmanis Posaihilities

Although no strueture that sould serve as a
trap for oll or gas was cbserved at the swrfase on the
permit, there ir a possibility that such strustures
are presmt in the older formations which wnderlie the
Cretacecus. A marked erosional unconformity is present
between the Cretacecus and *he Devonian. This break is
of suffisient magnitude thas 1% sould scmpletely mask
an underlying strusture.

The Cretasecus shales are underlain by Deveaian
and Silurdan strata. A study of these beds in other
parts of the sountry has shown that some may have swf~
fislent poresity to allow them to ast as reservoirs amd
that resal’ strusthures may be present, It has been shown
that seversl of the beds sarry petroleun produwsts in
surfase cutcrops and sespages of olil and gas have besn
reported from varions losalities. Therefore, the area
warrants further investigatiom.

The next step should be a selsnis swrvey. This
method has been preved S be suseessiul in losabing
buried reef strustures in many parts of Nestern Oanada.
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13. Mhlissranhy

(1) Bume, 0.8, The wmm Nerthwest
" m'a_'u-u o Barv,, Canada,
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and | A N “0 m
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(k) Wheeler, 7.0.8 A m
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(5) Geslegisad z'dm 'gltﬂ. Geol. Swrv,,

(6) Gabrielse, l.m u-du-u in the
m&wl Surv., Canads, m?ﬂ




PUR R P |

BEAVFoO By
|

|

' @

A" R C 1|1 €

S£a

/ :‘
|
4 | |
) | Mackenz
| (4 ‘ ’ l
AN e 4 84y |
} & :
!' ' K ‘ |
{ | - (Qlt‘ E :
. e gmm =
A - ) oo plprigily bl
3 ® g:.‘u;:"w,.. "
2]
oL g [ 8 =
' \ " = L} ) .:
e : a."'m"'l Amvee
/ | 9 o m:-." o
< ) 1 R sl [#]s]s =
L. | ;
' / * + | [ ¢ ReE ] |
ELE i i ' :
Ay HELY 0T R |
o R AR R |
/ | ot 7Y 'T:"J:m' A
o | | ¥ b l 8 beo
l’ EAGY = PE . ® .
" » RE Rmrw A ngL oRIION]
i ‘" : "
» ;
A. ~ P «L '
! v LS ’N
i |
< L |
,,_,It__,ﬁ;_.._-“
1 ! I
. / B R 1 T [0
4 } |
: / - [
, b | ol
.' 2




ARCTIC WD RIVER

Flat lying Black Lower
Cretaceous Shale.
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ARCTIC RED RIVER |
BURNING SHALE |

Flat lying Black
Lewer Cretaceous Shale

Note smoke from burning shale to
the right of the Spruce tree.
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Noxthwast Zerxiteriss
1. Iatredustlen

The development of petroleum on an economie basis
in the Mackensie River basin is dependent upon finding
suffisiently large reserves to warrant the sanstrustion of
a large pipe line to the coast. only through large seale
Muammcutd’mﬁuﬂumﬁum
point where the predusts can compete on the worid markes.

The eonstrustion of a pipe line would not create
problems that cannot be overcome. This has been proved by
the completion of both oil and gas lines from Northern
Brisish Columbia and Alberta to the Pasifie Coast. The
Cancl pipeline, which was construsted from Norman \lomjto
mt“umuu‘uwnmnh-wnud-*
capadle of earrying wp to 4,000 barrels per day. IS is
600 miles lomg. This 15 ret a prohibitive distense provid-
ing the reserve of oil is suffieciently large. |

There is every reason to believe that large oll
reserves will be dissovered in this area. The Athabaska
bituninous sand has been knmown for many years and is eonsid-
ered %o sontain a very large potential reserve of oil. %The
diseovery well at Norman Wells was drilled in 1920. The
Canel prejest was started in 1942, and during 1944, 1,229,310
barrels of oil were predwsed fyem this field, DBy the end of




w"m W

33L3, & ssctusing v=lls hed neen sesmlated. Althoush wildeat
drilling has fatiled to extend the field or So discover new
f1elds so far, most of i1t has been eonf ined to a very small
area in the neighbourhood of Norman Wells,.

041 seepages have been nown in the Mackensis River
area for many years and more are being found as exploration
contimues., There are many thousands of square miles that are
underlain by sediments of Cretacecus and Paleocsoic age in this
basin. RExploration for oil has just begun. It does not seem
mnuomuumccmm.uuﬂn-mo:
developuent that Alberta wvas before the diseovery of the Ledus
field, and that future development may disslose oil and gas
£ields of great potential.

2. lesabian

The northeast corners of the permits are situated

as follows!:
Permit 1068, 66° 20 nerth and 132° 15! west,
Poymit 1069 ¥, 660 300 nerth and 1329 15! west.
mucmzl.“oxo-wunaurw west.
The permits are situated om the Aretic Red River
100 miles southoast of the village of Aretiec Red River, vhich
1s on the Maskensie River, and 160 miles northwest of Norman
VWells, Northwest Territories. Mermit 1068 adjoins the Peel
Flatean reservation and the other twe are within a few miles

of 185 castern boundary.




3. Smexshin

Aud’&n’u‘tumn;uwutbmot

wr. J. Parsdis, Vansouver, B, G. Ownership 15 as follows!
’.'l‘i w R - l.‘l. I‘. ~1‘” "ﬂm.t, ’o co
Pernit

B -~ Northerm B.C,. Co.
Permit 1068 W - Wr. Maliter, Vansouver, B.C.
Two~ s interest.
M. A, Yowchan, Vansouver, B.C.
One~third interest.
Fermit 1069 W - Mr, Martin Boom, Vansouver, B.C.
~half interest.

b AssamadbilASY

Canadian Pesific Airlines ocperates $wo seheduled
rmsmmmmmulmmu. using a
N-J.umwrmmmn—l-—-um
to Aklavik, using an Otter. During the somer Sthers are
usually many extra flights %o take care of additional freight
and passengers.

Mach of the heavy freight 1is shipped into the sountry
wmmmommsumm.mmsu
MMW“UQWWM.CJMOw
300 miles, and thense by burge down the Athabaska River,
Athabasika Lake, Slave River, Oreat Slave Lake, and Maskensie
nsm.mmmmummtm-mmou
the l6-mile pertage from Pitsgerald at the nerthern beoundary
of Alberta %o Port Sxish in the Northwest Territories besause
of vapids in the Slave River.

The Avetis Red River cuts asross the northeast
md“ﬂlﬁ?u‘““o“mﬁ‘lm.




Permit 1069 V. 1s sbout nine miles east of the river. It would
be possible to transport equipment by means of shallow-draft
riverboats from the village of Aretis Red River to the pemmits.
This u..u»um-mum-prmmunuruw
in order to aveid sandbars.

The transportation of heavy equipment by sat-train
over a winter road is feasidle. In feast, the moving of
mumsmmm«m maumo“muhavo
%o be done during the vinter months when the mskeg and lakes
are frosen.

mw-owumwwu’tqummm
mmn-memhucnuo.muvmmu-um
ares by means of large aireraft equiped either with wheels
or skis.

unuuonbo-loonu-odmm-'hmlnl
on the river with small dreraft oquipped with fleats.

S. Siimase and Yasahatien

mnmummwmm
htm,rtd’m.uttu-qn—hulmdmw

comes in September or early Ostober, but oscasionally the
large rivers remain open until well into November.
mw.m.ammumsouua-
uous daylight vith warn summer weather. During November,
w.u:—-—:m-—uummwumﬁa
part of the day. n-nnnumtuu-ﬁcaqvm




severe with temperatures as lov as 50 or 60 degrees below
sero.

Trees are absent or are stunted over most of the
muskeg area. They consist of white spruce, poplar, bdirch,
and tamarack. In a few sheltered places, such as the banks
of streams, treet may reach a height of 30 or 40 feet and a
diameter of 12 to 18 ineches, Here, too, willows and alders
grovw in thick masses.

The greater part of the area is covered with the
various types of moss that is common to the Arctic muskeg.

6. Zhxalegranhy

The permits are situated on the Peel Plateau. This
consists of hundreds of square miles of ground that is nearly
flat and 12 covered with lakes and muskeg. The lakes range in
size from mere potholes to ten or 20 miles in length., The
parts that are not covered with water are covered with muskeg
making travel on the ground all but bqonlblj during the
swaser months,.

Small, meandering streams cross the area, and are
confined by low banks that do not expose bedrock except where
the streams aspproach the main rivers. Here they have cut
deep V-shaped valleys. The larger rivers, sush as the Arctic
Red River, flow between banks that range in height from 20
to 150 feet.

The land to the south rises gently for the first
fow miles into the foothills and thereafter more abruptly
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into the Mackensie Mountains. The plateau is dounded on the
west by the Richardson Mountains,

7. BReasons for the Investizatlen

Geoclogical mapping was undertalen as the first
step in a comprehensive program of exploration, It was con-
sidered that a study of the formations, with particular
attention to their ages, attitudes, and type of roek, was
essential and would form a sound basis upon whieh to outline
further work that might culminate in the discovery of oil or

gas.

6. lNatheds of Juvestisatisn

The party eonsisted of A. R, Allen and A. G, Pentland.
A Cesma aircraft, model 170 B equipped with floats was used
Lfor transportation. Pull camping equipment was carried.
The method used to fly over the permit at low elevation
matmuoﬁ-mwuonnu»mmm
topography and to spot cutercps. Plight 1lines were along the
borders of the permit first and then several passes “wre made
asross the emftral part. In addition, all rivers and streans
on the permit or within a radius of several miles of the
permit were flown inarder S0 losate all ocuterops that might
have a bearing on the strusture of the area.

Gentrol of flight 1ines was by means of maps and
asrial photegraphs. The 8 miles $o 1 ineh mep from the
National Sepographic Series, which 1s published by the
Departuamt of Mines and Technisal Surveys, was fourd $o de




ascurate and useful for the purpose of determining the limits
of the permits azd for loecating outereps.

The second step was to make traverses on foot to
examine all cuterops, collect fossils, and determine attitudes,
Generally, a landing was made on the river or a lake, the
party separated, one going each direction, and a pase and
Compass survey was made or the outerops were losated by means
of maps and aerial photographs.

A photographies mosais was made to the seale of
1 insh to 1 mile on which ocuterops were ascurately losated
mmmummuumuu-n.mrmm
additional eopies eculd de taken.

9. SseaSizxashy

Beds of Lower Cretasecus age form the only ocuterops
on these permits. Roeks of older age are exposed in the
wmzmcmummt.mummu
Mountains to the south and east. The Inperial formation is
oxposed aleng the Areties Red River starting about 30 miles
north of the north end of the permits. It is nesessary to
reviev the various seetions in order to come to an under-
standing of the strata that underlie the Cretasecus shales.

O*h-mnhnb«--pm-thwrmt
of the Aretis Red River (60 miles south) and alse on Nowunsain
River (116 miles southeast) and Imperial River (135 miles
Southeast). The seetien consists of quartsites, shales,
Sandstones, and limestones. Stelek (1, p. 13) edserved




Roeene mtu:y.cmma::: :‘.:l.
l1ignite, Gontain leaf and plant
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6,500 feet of slates and shales overlain by 500 fest of
argillites and chert in the Upper Peel River area 80 milec
to the west., These deds are not sonsidered to be of import-
anee for the assumlation of oll.

Ordovieian shales and argillites have been mapped
in the Upper Peel River area but no sediments of this age
have been positively identified im sestions %o the south and
east. It is prodable that Ordeviesian resks are lasking, or
if present, are comparatively thin in the area osewpied by
these permits.

Silurian strata are widely distriduted threughout
the Maskensie River basin, MeKimnen (1, p. 18) mapped 1,100
feet of limestone on the Aretis Red River. The lower unit
contains 400 feet of chert in dolemite and the upper part 700
feet of limestone ecarrying a Niagaran fama. The upper Niagaran
eoral sone is reported to be quite porous in plases and sapable
of serving as a reservolr.

The name Bear Rock formation 1s used by CGanecl
goologists to dessribe the bresciated and nem-bedded dolomites
and limestenes lying below Middle Devenian strata and sbove a
sharp diseconformity with well-bedded Silurian limestonss bdelow.
The Bear Rosk formatien is reported o be mere than 200 feet
thiesk in the Jountain River area where it sonsists of drescia-

ted limestones and deolemites. In plases the deds are gyysum-
boaring. The Bear Rosk dolemites are generally the mest porous
resks in the area exeept where their pesition is cesupied by
Qpsun and amhydrite deds. They may be highly bituminous.




The Middle Devenian sestion on Nountain River has
been Aivided into three parts, the Lewer Raparts limestone,
(180 feet), the Niddle Ramparts shale (700 feet), and the
Upper Ramparts limestone (L4S fees). Newever, it seems
prodadle that the Ramparts formation is maeh thimner in the
area covered by the permits, On Margery Creek a sestion
225 feet thick eontains lenses and discontinueus dands of
fossil detritus. Several small soral aggregates have been
noted and the upper emtast 1s mariced by a thisk limestens
songlomerate. BSeattered sscumulations of selid Sar or ditumen
are present and a fresh surfase of limestene enits a strong
odor of sulphur and gas. BStelek found a econglemerate on uhe
Poel River carrying Ranparss fessils. IS 1s everlaia Wy Pert
Cresk thales and underlain by Silurian limestons.

mmmumumumim
groups, the Port sresk and Inperial. The Pert Oresk fermation
1s exposed aleong the Peel River from the Lowsr Canyen o
several miles below 1ts junstion with Snake River. The dase
18 eomposed of a limestone eonglomerate and this is overlain
by blask shales wnd limestones, Near the Sep the|shales eon-
tain fower limestones and ave Yry bitunineus, the proven
field at Norman Wells a reef in the Port Creek foimation forms
She oil-bearing reserveir and is the sourse of predustion in
that field. The Inperial fermatien 1s cenpesed essemtially of
fine-grained sandstenes and shales. IS sutereps extensively
along the Aretis Red River starting adeut 27 miles merth of

the pemmits, un.“lulo--.nh&.mmd




the Aretis Red Kiver and the Peel River.

The Cretasecus overlies the older beds disconform-
ably in the Norman Wells area, and the eresien interval is
very marked. In placses both the Imperial and Port Creek
formations have been removed and the Cretasecus strata are
in eratast with Middle Devonian limestone. Hume divides the
Oretasecus into four parts, the Sans Sault growp, Slater
River formation, Little Bear formation, and EBest Pork form-
aticn., The Sans Bmult group 1s defined as deing compesed
essentially of shales and sandstones of marine origin and
ineludes all Lover Cretasecus strata from the base wp to the
first or lemest bentonite ded. The Slater River formation
overiies the Sans Sault and 1s compesed of thin-bedded,
black, friable shales with numercus iremnstons soneretions.
Typically, it contains many thin bands of bemtonite 1/3 to
1 ineh thick. The Listle Bear formation consistss of sandstene,
some conglomerate, sandy shales, and soal seams. The Bast
Pork formation direstly overlies the sandstons series and econ-
8155 of well-bedded, grey, sonshoidal and plastis marine shale.
It has net been resognised north of Nerman Wells.

10. lesal Stratisrashy

The whole of the area covered by the permits 1is under-
lain by thin-bedded, dark grey te dlask, frisdle shales. They
rnrwuouttmwmmmammtu
mnzv».umm—xmv-mvmru-nﬁ-n
—n-m,umdutmhmmxeum
%o Shat of the main river. Twe cut-ereps of this same Fesk




were found along the banks of small streams, one near the
northeast corner and the other near the northwest sorner of
Permit 1068,

The shales have been assigned to the Lower Cretacecus
on the basis of fossils that were collected from the banks of
the Aretis Red River near the castern doundary of Mermit 1072,
They were sent to C.R. Stelek who identified them as fish
bones and Sastrenlites Alardensse.

The shales eommonly sontain ironstene emeretiens
vhich stand out in the danks or assumilate at the base of the
cuterops as the shale 1is rexoved dy erosion. The soneretions
may eontain fragments of fessils. A few ironstone bands or
sandy layers are interbedded with the shales.

There 18 a suffisiently high sonsentraticz of sulphur
in the shales to give a strong odor when the sun deats dowm
on an outerop. A few erystals of gypswm were observed en the
surface.

Sloughing 1s commen along the river banks where
large bloeks of shale, wp to 1,000 feet in lemgth and 200
to 300 feet wide, have s1id dowm from sbove. The bdeds are
generally tilted and in seme places breken and erumpled.

A fouture of sensideradle interest was odbserved on
the north bank of the main river near the castern boundary of
Permit 1072. Here the shale 1is apparently ea fire, Shrewing
%P a large ¢olwmm of smeke that ean be seen frem a consid-
erable distance frem an aiveraft. It 15 net knewn what is
being sonsumed. Ne ccal seams were chserved in any of the
outercps and 1% seems doudiful that a sufficiemt cemsentrasion
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of sarbonasecus material 1is present in the shale $o dum.
It seems mere prodadle that a sensentratien of a petrelewun
produet or sulphur is being burned. A streng odor of sulphur
dioxide 1s present dut this eoculd de due %o the mmall amount
of sulphyr that 1is present in most of the ocuterops.

This type of fire appears to have been fairly
ccmmon along the danks of the river. A muder of plases were
observed where the shale had been burned to a red eolor or
varieus shades of grey. Nothing was observed that would give
a definite elue to the type of material that was burmed in

these plases.
11. Siesatuxs

T™he shales are menotonocusly flas threughout all of
the exposures on these permits. Nowhere vas a dip observed
vith suffieient magnitude So de measurable. It 15 pessidle
ht&unh.mmthdbhlbo.ﬁ.hhhn-
Wu&.r.nmcmmcmwum
wtm-cmm-u-uwnq
the Aretis Red River about 27 miles northwest of Fermits 1069.
nuuumnmmtwuunurmru-u-
Was found on the headwaters of Tree River, 21 miles nerth of
the permis. Pessils found here are of indeterminate age.
They were ideasified by G.R. Stelek as siphuncle tubes ?
and Jya 7.

uutm-ucmm.-u.m
the permnits cannet be dotermined frem surface motheds bus
4% may be as mch as twe to three thousand foos. Thus the
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sontast between the Cretasecus and the Imperial is at the
Muo“ﬁ&-ﬂnuﬂhhﬁhhﬂd”n-ﬁu
seversl thousand feet under the permit area. Therefore,
the average dip of the deds is slightly south,

12. Bacaemis Posaidilities

Although no strusture that sould serve as a trep
for oil or gas was observed at the surfase on the permits,
there is a possidility that sueh structures are present in
the older formations which underlie the GCretacecus. A
mariked erosional unsonformity is present between the
Cretasecus and the Devonian. This break 1s of sufficient
magnitude that it could conpletely mask an underlying
straeture.

The Cretasecus shales are underlain by Devenian
and Silurian strata. A study of these beds in other parts
of the sountry has shewn that some may have suffisient
poresity to allov them to ast as reservoirs and that
reef strustures may be present. It has been showm that
several of the beds carry petroleun produsts in surfase
outerops and seepages of oil and gas have been reported
from varieus losalities. Therefore, the area varrants
further investigation.

The next step should de a seismis survey. This
method has deen proved o be suscessful in locating bduried
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reef structures in many parts of VNestesn Canada. It
offers the dest chance of getting definite information
regarding subsurfase strustures.

Vancouver, B, C. 2\2/2;/&/37/; 2l
Oetober, 1957 v e - g
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