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T L 18 144 I ) "
e recomneicied on dhirlpoe! sntieldrn. on ntal
And on the Imperial ar loldne, cear K
) ‘Yer anc “ammons Creel prosrccta mr we
ities for locations ~n the Toporis’ ant! ]! o,
) Ge physical surveys will be necc ssary bet.re
recommendations cen be made for locations in the ares He:wesn
Carcajou River and the Mackensis, Purther geophy sios ! work
1s also required o map out the trend and establiah - osure,
before a second well can be located on the Morrow (\reek
struocture
The active oil seep near Bath Hills is er couraging
and warrants detailed surface geological work, im an effort
. to obtaln infarmation whisk would favor a location for a

test well




Pield work during the 1944 f1e1d semson w3s o~

fined vo the Nomen - Carcajou Basiz ares asd consisted
mainly of checking over verious promineat structural rum
which were mapped by Camol Project o.-ugm- u_ a,m f

“QM

cluding hpotld oltﬁlui.

Rainbow Areh, m M.

Trail cmk. .t,o Y

August 7 to August 27 - Imperisl Kounts ns,

tupust 29 to ertember 3 - Blackwood lake, Servon$

Creek and vicinity,
. ar 7 0 e mter 23 - Lountain River apd

wure Uver.

el ecloprical fleld work during
tanon, H, F. Reid~

/ . D. 3luaar,




Area = Nermaa Wells to Noustein River -
‘ Seals 1 fach %0 1 ails, Wy F.A. WoKinnen,

Ao e o
WA

Plate IV « Oroes Seetions, Carcajou River Area -

Seale 2 inches £o 1 mile, by F.A. WoKirnen,
Plate V -thhhn'lﬂnoaulo
1 inch to 1 mile, by F. A, MeKinnon.

The stratigraphy of the Korman = Carcajou Basin Area is
fully discussed 1n the rports by Imperial "¢ imd
eologists for the ), e}
xEy ata
ncent |
SAY







d:lomite, cemented in a celcarv.or.

nous and often rotably bitumin s
‘aedded zonas which grace ls'oua
alsc a welledeveloped gynsum “orison
The age of thi: formation has not been ‘eternir
. 1v 1ts origin definitely known. 1ts thickrness 18 falrl:

about 400 feet,

REYONIAD
]

N\ - F

Formerly mapped as two separate formations, the Beaver-
tall ~ Ramparte consists of a thick lower series of alternating
dark grey limestones and limey shales, with an upper massive
buf'f-colored limestone member. On the whole it is very fossil-

o 1fefous exoept in the upper part.
& The thickness of the Degvertail - Ramparts in the
? Carcajou River area is about 350 fest. In the central and westward
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part, numuummﬂﬁf £

or buff sandstomes and micaoc:ous shales, In the eastern part 4

of the area it is over 1,000 feet thick, !l.om '

parts, around East Mountain, Sans Sault and Bath Will, 4t is

absent. On Mountain River it is about 1,300 feet thiek, %
“ p

CEETACKOUS
The Crutaceous formations, and a new carrelation fer

hem, are discussed in Part IV,

oiak . latemont
*h+ Norman ‘aroajou Basin area 1s a wide synclinal
11 sevara! positive structural features occur. These

rang in sise from small flexures to large

fed by rairly complex folding and




mostly of evaluating certain previeusly-kmown structurel features
of the tasin area, it seens advisable to discuss each of these
from the standpoint of its structure, This is done in the

following pages.
¢
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ram ‘arry Jaland and Sans Sault

By F. A, MeKi

imired in the early part of June, 1944, and
{m-rdintely, to enable the Drilling

,
Fand wrum for c¢rdll

(¥

ng during the

This prospect was resommonded by Hancook (5) in

!9.3  The anticlinal structure is clearly d=fined, lying in

sworth beds. Geophysical surveys by both selsmograph and
ravity meter have confirmec its nresence at depth. All
indications ar that this structure is not commectod with the
looeler Anti-line.

Following the recommendations of the ;oological
lepartment, a well was dArilled at this location during the latter
part of the summer, This well reached th. Bear Pock formation
nt 1.965 fest, and sas suspended at a depth of 2,024 feet after
encountering a very large flow of salt water in the Bear Rock..

Although tho resulta of this first well have been
1{scouraging, the 8 ucture 18 not condemned, and it is posasible
that with the help of further study of the resulte of geologioal
and geophysical surveys, a new location may be recommended,

Pexxy lsland

The presence of a structure between Perry Island and the

uth bank of Mackensie Fiver was suspected by Hancoeck during his

survey of the islands of the Mackensie in 1943. ()
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Viody o nirmec the t tLru, at gooird

The well drilled non this iotatd r

reached the Near Rock at a dapt) S Pa

ey

were suspended for the winter at a (opth
No favorable signs ~f oil were foundt,
are that this well will be deepmed A ring 1945, *c tesgt

formations underlying the Bear Rock dolomite. For the time

being no further recommendations are made for this prospec!
Bath Hdlls Q1) Jeep

An active oil seep on Mackensis River near the Bath
Hills was reported by the gravity orew during ths summer, and
was visited by MoKimnon late in September, 1944. At that time
She river was at a 1ow stage, and the seep, shich ardinarily

i 'l




area east o' ‘he Mckensie Fiver (3) » 3
It s recommended that further field work in | Jath
f11ln Lo undertaken as soon as pessible in 1745, in an attespt .

3

L informat{ o v artine the seep, and {f possible

.
Frmntdon for a toar hple




Gk e g Eemarted by Beth A0 2943 (D). i i
. By the directive of May 10, 1944, the fleld parties
mmumnmuﬂumwmmpmu
anticline in the vieinity of Imperial River, in an attempt to
establish closure along the axis, and {f possihle to reccmmend a
location to test the beds from Lower Fort Creek to Bear Roak
Previous wark on this problem was done by Naues (11) and raud

(7).

Roth Nause and Laudon have songidared ? oagl he




iwvertall limestone
'.‘ Fort \‘\"‘3":‘{
f

1 1
blocks of lime-

JRothyriding castanes,

. ) 4+

o8 wve the river

} 88’ ~-neeption 4s shown to be

. WSt~

ki 340860 ,7‘""‘."’ th}

1 anticlinal structure
b . 1ty 4
. AnDArent ) tained
re A8 shown
wever  t) ir and strikes
Wl t

g the 1944 season do not concur with

1, and led to

eatablish closurv along the axis

iing *h dlckness of the beds covering the Beaver
v Laudon assumed minimum of at least 300 feet,

probable that the cover is




ing, since ther | or ro evidance of cloasr  loan

avinm HaAawevar T+ b n ey 4 ¢ } nt ’ L 4 ¢ 4
axite ever, a8 ven pointed out tla RS T : ¥

presently inown rroapective test of the Reavertail and Benr Rook
formation. i: this loorlity, If the winter program of geophysioal
exploration can b extended this far afield, further Inf r-stion
may be obtained,

A location at the mouth of Imperial River would be

diffioult of access, It could probably be reached most easily
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it

parallel the Cnmjou on the nor'.}‘ side, or by doaccndin, the

river on the ise.

Link lake “rogpect

Inparial

The "rnsence of a closed hiyh on the

ha vE, At Y wilal Hiver and Samnons

oo while on a~rial re nals ani e

Ha g A. a4 Y TR re was su-sejuently delirs f by

T ool v ' . 8 Y4 " ,_,u ] > Oﬂm he,

t oxa n *h and ! ar Viodpe
oCt DOET ¢ foall) »
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u.mﬁﬁowmmmm. this
structure 1o lu'pr nad possihly more favorable in that . ‘egard,
than ths Link Lake prospect, However, it 1s muc’ less socessible,

The country is high and rugged, pitted with fnmume.ble sink hol. s,

R e LAt

and thickly covered with hrush, Furthormore, the hanks

Carcajou in this vicinity are high and <teep, w

»
large enouwsh o Ter meant f nenesg ' t}
rivor Por raanons of {ng
. .
4‘[.







wtry i u
dgoveral .'»3. ]"_" ~Yom ¢ L be srve t

appears that this "Brassh.."

finally becomes the main centra. antic
Mountains uplift. The rise to the west i ;entle an
with no indication of loesl closure anywhere

(d) ™he fourth fold in this series has been named
the Sammons antieline., It is a rather tight fold, and has bean
traced only about a mile sast of Sammons Creck, MWo nfor-mtior
was obtained regarding its westward extension.

(o) The fifth fold on Sammons Creek is the main Imperial
anticline, which is o clearly~defined major structural feature
extending from Hopkins lake to Semmoms Creek, but which has not

(f)(g) ™e sixth and seventn folds mapped on Ssumons
i,mmnuummam They are found in lower




Mest Numtatn, Bowver, me imteresting.
found wmm”hm




g ,w d,',;ptni- Arch. 'i-l base canp at this

4

9, Supplies were packed up into the mounteins, and

16ft 1n caches, which were used later during an 2 -
day Tly trip through the range.” Although this pro-
cedure made it posaidle Lo work out the main struet

1 T

features of the range and to
on the strmatigreph,

igtance revent

uld




can be triced wostward from Careajou River, Of these three,

the two outer ones, Shavetail and Rainbow antielines. appear
“o die out nea: Imprrial Lake, The third fold, the "Brasshat"
antdoline, appears to rise and widen to the weot, and forms the
malr, central anticlinal fold of the Imperial range, For about
fifteen miles west of Sammons Creek this fold rises gently l‘
Mntm%f@dﬁﬂ.l.hmhl“nmu&m.
of gproximately 2,250 feet, This slevaticn ie structural as
well as topographic. Dips on the sauth flank over this distance
average 10 to 12 degrees. mmmmmu-mﬁe

very suddenly, and for most of the length of the range ave .
nearly vertical,

Absence of exposures and r.lative inscoesaibility of
the aren sounmhotﬁ-rq-mumtdm-mtct
information, and 11%tYe 1§ krowh of structural ocnditl& here

or of the poseible westward extens:ons of the remaining folds
on Semmons Creek., i
mmocmmormw.m-ant.mm ('
unortmwutmmztumhw
matmm«-otmnromumul-p. Md’ﬁhm
is covered by beds of the Beavertsil-Ramparts t.‘omll.. ltﬁ

mmwwummu\—uuwwm

umm-‘mwrmammmmm
the mountaim



‘hickened to at least <000 feet, ¢ at - . rker

in the lower part of the Tormation, and i3 apoare tly ue to the

introduotion into the section of a serles of soft prev +o Aark
erey limoy sheles, The thiokness of this sarfes on Moumtsin River
18 reparted to be 1,76 feet, (13)

No resommendations ars made 1n the

the v}tgumg roasonss

ke

Imperial range, for

~ 1 {2) ™o Dear Rock dolomtte 1s exposed throughout much




“Mummmmmuﬁ-u-m"
about 50 miles due west orumum.mtmmm-
! ,,.._g,,k.;mqnamo.rmwmmm mmu. .

AP G oymwn
holdings in the Norman Wells area, to enter the Nackenzie River
just sbove Sans Seult Rapide, 70 miles downstream from Nomman Wells.

The writer and H, K. Reidford were landed can Florence

lake by C.P.A, Norseman on September 7th. The party proceeded to
Mountein River via lake Doris and Virgin Creek, using two canoces.
That part of the Imperial anticlinorium adjscent to Mountain River
was oxamined, completins the study of this structure, which was
begun by the field partiass on the previous assignnent during August
1944. A plane-table survey wns made nlong Lountain River across the

/ Whirlpool snticline. The plane table survey wns tied in to a previous




: . ‘_me"hrm‘lwhhﬁ
“w&mhmhm These revisions

-.o‘o‘oonthmtomluﬁmmohdhth.-tﬁ:aftho

Ingr.rial range, and have been confirmed by data obtained from the
Sans Sault No, 1 well,

The following formation desorip'ions are a summary of
those given by Parker

kevenlan ot Sllurian -
for




ahle of Formations

mtain River Areva

Hanoock 1944

» }“M sxneas I £e Formation

‘.M. - o~ | ———————r
| { [ittle Bear,sandstone
& shals

Slater River, shale
i & bantonite
|

: ) fLim" sandstons & sh,

"Sperryt fale

Sana Sauw.t, sandstone
‘ & shale

Sane Sault, sandstone
& shale

Bosworth, sandstone
& shala

U Fort Creak, shale
Reaf Limeatone &
‘ort ureak, shal
Bea ylime:tone |
Upper NHamparts, ls, -

BeavertaileRamparts,
limestone & shale

Middle Humparts,ehale

Bear Rock, limestone
dolomite twecoia




Both sactior: =ay "e re, J a8
rocks,
Mddle Devonian - Beavertall-Ragparts Formetic
Included in th'e is the unpermoat 3% . ¢ '
. whigh Parker called Reef Limestone, correlating it in general

stratigraphic position with the Reef Iimestone at Norman iells

’ No subdivision into individua®l formations or members {5 made by
the writer, asd details of deseription may be found in Parker's
. report, Parker measured a total thickness of 1,716 feet for these
sediments, composed of 800 feet of relatively pure limestone,
* 200 feet of shaley limestone with shale bande, and 700 feet of
shale with linestone beds.,

Bituminous mattor was found losally but not abundantly,




Parker napped this section in detail on the north flank
of Imperial ramge. It consists of 1,200 feet of shales, sandy
shales, sandstones and limestones,

Almost as thiek a seotion i{s exposed on "hirlpool m.
Thir section was mapped for struotural informmtion and UM?" v
ves nade to subdivide it acoarding to lithology or fewnal sones. . ..
The formatiom is thought io have little or no importance

as souwroe or reservoir roecks,

T -

wretacecus
The stratigraphy and correlation of the COretaceous
sediments {n the lorman Wells area is probably more confused in
the literature thaz that of any othar rock group. This is partly
Lo the scarcity of megafossils, partly to the laek of any
or correlatable 11thologic horizons, and pertly to the

@otlor of wnnecessary new formation nimes, having indefinite

o parata. type localities, resultins in ambi
ST s ous

ntedn Fivar, Prrker (13) divided the Cretaceous
gt to youngest the ¢ are the
"link® formations. Nauss (11)
AN etacec:s on Imperial River,
‘toarieart that pot only
i o the Yountnin [iver nope

I ’ arme 'ategories ol




s ik i Pk s

i r_n 5 'ﬂ" v R e oS % ¥ y
asaigned to the sediments of Lower Cretaceocus age in the ares., The
pames Slater River and Little Bear are used in preference to

"Sperry" and "lLink", becdause the above montioned confusion regarde

ing the latter terminology is avoided, and there are lithological
bases for using the Slater River and Little Dear terminology, both
of which are prior names,
lempr_Lxsieceons - Sans Seult Formation

This rame was assigned by Perker (1.) to the lLower Cretacecus
sedironts cxposed in the Mecksngde Piver Vally., "™he type section

at the Sans Seult rapide in the Maockenzie River, and is defined

ag "all bed from the bas of the Lower rvtaseonus upward the
bose of , ) ¢ b retion”, Y i

: ’ P B N Anl ¥
( ) S B st o asociated with In oTa

L . ower ¢Lacecus A ¢ aAfs i 6 v 0 QLocers

X L ¥ ..
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” 4 a0t »
11
rnias e 1
jrom beds of egulvi ” -
{r af *
bentoni<n seams are excellent carreleting horizon
are generall: widesprecad and restric’ < ov {1 ~e rangt. t

logical, therefore, to correlate ! bentonitic shal

Creek, Carcajou River and Mountain Flver with the Sla‘'er River

. formation. These beds on Carcajou [iver near Imperisl Uiver are

the equivalent of the "Sperr:® formation as mapped by Neuss (11

on Tmperial Piver. fentonitic shales at tho mounth of Virgin Creek

on lountain River were mapped as "Sperry” by Parker, but on the

north flank of "hirlpool antieline these rame beds werse placed

st the top of the Cretaceous section, in the "Limk" formation.,
hese shales are pow called Slater River, <nly 70 Feet of the ben-

tonitio shales are exposed on Nountain River, but a thickness of
wwwuwmwmmw..mm




mlmﬂo. -My}m.- | '
lenticular and evan local correlations are unoertain.

Beds of qu!.vnloutmleoNM
throughout much of the Norman Wells ares but their eorrelation
is difficult. In general any sandy series ).yll( ‘” w w«
nised Slater River type shales may bs mavd.r : g
with the Little bear series, The K3 diviaion of the Creta
on Leon Creek (4) end the "Link" formation in its w huuw
on Imprrial River (11) are placed in this category. o- t.ln
Mountain siver not more than 150 feet of sandy beds, whioh may be
q 4ve en’ to the Little Bear formation, are exposed. These lie
m the flanks of the syneline north of Whirlpool

Ry

N e, an the north flank of the Turnbull antieline,
2 JXTUER

'rosnes tho wos ¢rn extremity of the

t wain, This bauin 18 20 miles wide,
unt i vhe Mackensie mo ntain front.
w *the morlal anticlinoridum, The

“runtatns from Tmperial

in *ht

e o

PR ¢
s

d
A
1




hirlyool !yu’llinc 11es Dotween Imperial anticlinorium
and Whirlpecl anticline, This baasin 1s somevhat asymmetrical.
¢ Dips up to 50 degreas were recordsad in the (retacecus beds on the
. south lMab and the highcet dip observed in these beds aon the north
1imt was 19 degrees, The basin is about 6 miles wide, messured from
the bass of *he Cretaseous,
“hiripgol Antdcling

" on) q no is a sld . e by
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By 24
w
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e eds
itde atmles is sppu

Oretececus seotlon,

finate . v Jpt’ feot abuve

Although the thiokness

known in this ares, it seems sefe to assuwe, fron regionn. oi-

siderations, that it ie at leagt 1,000 feet,
figures, and projeetisg

[T e

Using the abtove




i

plunge beginaise ebruptly mser ¢

the Posworth formation is ﬂu to lo m

surface ot the crest of the fold on !.W

8 ugiform thickness of the Bosworth tlﬂ Impewrt

Lo this ares, the crost of the fold here is IQM*
6,395 feet structurelly higher than the north v
synelinal axis on the river. Using the seme




C the ntuﬂl. prodably limits the ecstward closure to
ode or two niles sast of the mwulounutn
tlvor. This fives n poutblo onnn lomh of the closed

ares of nine to eleven miles. The rolatively deeper north-

g bounding syncline sugpests that beyond the closed mrea the

4. structure may be mcnoelinal.
The structurs (s r tad 88 very rood for » *aat
of the Besvertail-Ranparts and older forutions » p
Turnbull \nticline
ery 1it ¢ ) » 1
0 to lack o auffi ) VX O8N

nxes Te Y f
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roocks

roak,

il - -

nsy

reservoir for {1l den

which have penetrated it to date, Varm sulphur sprir
this formation where the Mountain Piver cut hrough

Possdbilitiee of the Silurian are not known in this aree, but where
studied in other areas, both source and

of odl. Whirlpool antieline, which 1s closed in all diract
whioh has an effestive northesouth struetural relief in excess of
4000 feet, is the most promising structurn~, It is posgible that
fracturiag related to the development of the fold may have added

the m effeotive porosity and mrmoeabllity of the potential :
m rooks,

The Bear Rock formetion i¢ era

but has ylslded only salt or s .lphus

reservoir rocke are present,

Struoturally the ares studied is favoursble for accumulation

fons, and

wmmh-ummuorm
“ﬂum \hvﬂlq. This location was







last stpza-hr m nvax- n- m %jtwh m;- rn ‘l'

...... ;pt al cm cuv..hf'tm’o

iildltated by travelling
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Movement of the equipmant could he f"
up the frosen river .. nidewirtar, afi

ructed rom the LOost
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are as

Class

A
‘

(

regirn, ar . vith welledefined
and along the trend
should be drilled at least through the Bear Rock,

4 - - wt 4 & - v 4
hdoopegl Anticling .8
Structure with Bosworth beds exposed (n 5 ax
elosure hoth acros

i1t8 axis, The structure

and 1t may bde advisable to test the lower forme
stdon, if the results of deepening the Sans

t-ﬁlpm

5.
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relative to the seep, and 17
mum-uuuum. test hole,
% Nomrem Noustaioe and Dissovery fanes = Purther
work is recommended in the ares north of the

Hackensie, from the Morrow mountsains to 041 Creek

This survey should attempt to ddscover any man!

satations of etruotursl conditions which would
"»‘a'r'r the K001

reef limestone i
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Lo ABsignment 4,
Final Report No, 0.C.ei4=13

"The Right Bank and Islands of the
Hackenaia River, Norman Wells to
Careajou Ridge® - Imperial 711 1initen
Canol Project, Assignment 38, 1943,
Fingl Report No. G.0.=4iwé.

"Gcoiqhd Report on Morrow Creek,
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FIGURSE ]
Bosworth-Fort Creek Contact exposed
on Carca jou River onpnosite the mouth
of Imperial River

FIGURE »

Fart Craek shale: axnaaad
Rivar near the
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FIGURE 4 '
Closer view of the steeply-dipping
Beavertail-Ramparts beds on the north
. flank of Sammons anticline. Note the
abrupt change in dip Just above the

craek,




FIGURE 5
Small thrust fault in basal Fort Creek
beds on Sammons Creek, north flank of
Sammons Anticline.




TIGJRE 7
/iew looking eastward across Carcajou
River at Rainbow Arch. The arch is com-
posed of Beavertail limestone, The small
scarp in the distanc+ i{s in lower Fort
Creek Shales
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FIGURE 9
View looking northwestward from the
north side of Imperial Range across
Imperial Lake, showing West Mountain
(left center) and East Mountain (right)
on the horison,

FIGURE 10

View looking northward across the
Carcajou - Mackenzie basin, from

a high point on the south side of
Imperial Range, approximately fiftcen
miles west of Rainbow Arc).,




FIGURE 12
Showing the southw-rd-djpping beds
of the Beavertail-Ramparts formation
on the south side of Imperial Range.




FIGURE 13
View looking westward along the
south side of the Imperial Range
showing southward-dipping beds of
the Beavertail-Ramparts formation.

‘ FIGURE 14
View looking eastward from the
same point as above, showing the
. central part of the Range with the
‘. * Discovery Range in the far distance.




