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FRONTISMECE

Homoeline formed in Middle Devenian Carbonates.
About three miles northwest of Permit 2859,
View to the north.




GEOLOGICAL REPORT
on
PERMIT 2859
NORTHWEST TERRITORIES

PREPARED FOR

| PAYSON-COWELL SYNDICATE
by

Hane P. Trettin, Ph. D. .

D. Brvce Bullock & Amocliates Ltd

s




{

INTRODUCTION - !
: Location and Accessibility of Permit Area - 1
| Type and Scope of Survey - 3
; GEOLOGY OF THE PERMIT - 4
Stratigraphy - .
- ‘
Sliurian and Ordovicion ~ 5
Middle Devonian: Lone Mounteln Formation - ;
Upper Devonian:  Fort Creek Formation - 10
imperiel Formation - n
Structurel Geology - L

CONCLUSIONS - “ }

scale 1 inch = 2 miles = In Pochet




INTRODUCTION

LOCATION AND ACCESSIBILITY OF PERMIT AREA

Pormit 2059 (42° 00' N - 10' N; 1239 30" = 45W) ls
leMMlmMMthJ
the Camell Send of Meckenzle River. The erea can only be reached
by helicepter or fleat plane. The nearest base of supplies is Fort
m,wu'mm-wwdmwcm
on Mackenzle River. Mﬂwhmﬂw‘ﬂ\mm.
Beitish Coluwbla by @ winter reed. The tewn has en elr strip served by
'nlﬂe\VubmAlrle-ibd-htﬂod'I“ndh.u.

mm.'hmmmmdﬂ-
Mﬂnﬂdﬂddn“b“ﬂu. The
ndw.mmhcmwbahﬂblu
point of which lies in the central ports of the permit. The flanks of
mwmnmdmmmmm
MM”MWhﬂtmbhﬂdbh
west, MW“D“*‘”M‘,“M“

ngged and curvy comparatively linle vegotation. The velley of



NoﬂhNd\-nlllm,chhfuol"mhdenbym
weakly resistant shales of the Fort Creek Formation trends elong the
foot of the mountains. in the southemn part of the permit the North
Nahenn! River forms @ huge U-shaped tum. inside of the tum there
ore intermediate hills, 1,000 - 2,000 feet in dtitvde which are

formed in moderetely resistent limestones, siltstcnes and shales of the
imperial Formation. These recks, occupying the trough of the syn-
cline, are the youngest strate in the area. A bread velley in the

contre of the syncline, ocoupled by swemp, ponds, end small lakes

Momwﬁudhndhwwd
soction. Most of the permit Is covered by forest. Swampy aree
mﬂdm;n&yﬂndwﬂnwhw. in the
dlquW“Mn“Mdpﬂc.
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TYPE AND SCOPE OF SURVEY

Nwdrhmdymhmcpddodn
dhﬁm“bwdmhw«hnpmlddﬂupf-
mit. The work was carried out from Fort Simpson by means of o
G-modsl helicopter supplied by Bullock Wings and Rotors Lid. The
geological work was done by Dr. H. P. Trettin, the helicopter was
opersted by C. H. Bullock pllot and R. L. McNevin, enginser. As
most of the permit area is covered by forest, landing places for the

helicopter are limited to the shores of North Nhanni River. Mst of

ﬂnﬂmnmnhﬂmbmmdhuw. Low
MMMWNMthhmm.
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GEOLOGY OF THE PERMIT

STRATIGRAPHY
Cambrien

No Cambrian rocks crop out In the vicinity of pemmit
2859. The nearest Cambrian rocks described occur in the Cap Moun-

tains northeast of Fort Wrigley and In the vicinity of Clark Mountain,
mtynlluoddﬂneuﬂmdﬂnbdodww
rivers. Williams (1923, p. 738) has subdivided these strata in the

following formations:

Saline River Fm.
(Middle Cambrion)

MC.'..

(Middie Cambrian)
Mount Clark Fm.
(Lower Cambrian)

(Precambrian ?)

Pink and red quartzite. 500" +

;‘d“o-\ﬂmm.

Hematite, red conglomerate, end
sondstone. 70 +.
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Sllurian and Ordovician
Little Information Is evalleble about the Ordoviclan

and SHlurian In the vicinity of the permit. In the Nehenni Renge,
south of the permit areo, the post=-Cambrien pre-Devenian strato
consist predominantly of dolomite and have been asbdivided In two
membern . “nlmunl'hnddmdm‘dﬁm,
crypto-crystalline, deree, massive dolomite. Fomlils collected In
thess rocls Indicete @ Middie to Upper Ordevicien age. In Rod Rock
Pass this unit Is appresimetely 350 feer thick. The upper menber,
’ which Is approximately 900 feet thick s mede up of grey, doree,
crypto-crysaliing, well bedded dalonites. The upper part ls olll-
coous and arglliacecus and grades to dolemitic engiliite. Poorly pre=
mmmuuwm-wuyw.m
but may be Ordevicien. in the Moskenzle River ares, In the generel
Mdm“hdlwm.‘b
were referved by Hume (1934, P14 1) 10 the Silurian Renning grevp.
However, mhdl.ww*do“dmd
the Renning grevp ectvelly ls Ordevicien In age.

Aﬂd*dhmd“-




iy

nmdbyﬁnwdmmﬂnmndﬁmltka,
north of Keele River and Is included in the report on permits 2853 and
2854. The section covers more than 1,000 feet of dolomite. The
lower part, 600 feet in thickness, is composed of sendy, slity,
dllm,“pnblaulnwhlehwln'dndufmm
fine micro~crystelline to fine crysialline. Algal (7) lominations,
ﬂmumwm-w.fm
unit which probebly originated in o shellow water environment. The
upper 400 feet ls compesed of micro= to crypto-crystelline, partly
mw,wnmwnumumw
Ovdovicien fomils. No significant poresity was chesrved .

At Mount Charles, in the Franklin Mountein Range,
M. Y. Williams (1923, p.74) estebiished the fellowing Silurien

ovatigraphy .

Meunt Kindle Pm. Merd, light grey delemite, thin
(Middie Silurien) r:u.mhmnm.
Chert, probably sllicified delomite.

Unfemsiiiforavs bods. 30°.
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Grey, magnesian |imestone contelning
Niagara corals. 210'.
Franklin Mountain Fm. Grey, magnesian limestone. 470'.

(Lower Silurian)
Li« »stone and chert, pebbles and grit
in limestone matrix. 75'.

Grey limestone. 120'.
Cavernous limestone. 200'.

Possibly a re-identification of the fomils may lead to a
different chronology .

These data suggest that Ordovician and (7) Stlurian
rocks are present in the sub-surface of permit 2859. Most likely they
are carbonates, perhaps predominantly dolomite, and their total
thickness may be of the order of 1,300 fest. Nothing can be sald
about the porosity of thess units. |

Middie Devonlan ’

Lone Mountain Formation

In the Nahonni Range, near Cameell Bend, the Middie
Devonian Ramparts Formation Is underlain by a thick sequence of un-
fossi!iferous carbonates. Kindle and Bosworth (1921, p.448) comsldered




these strata @ Sllurian and named them "Lone Meuntein Formatien® .

Howsver, In the Nehanni Range, south of the permit area, a Devenian
fousll has been feund In sirete equivelent to the Lone Mountein Forma-
lon. The Bear Rock Formation of the Nommon Wells area, which s

Myeﬁdnﬁﬁﬂnmpﬂ&tﬁomwnﬂnm
tion, ls now olso being consldered as Devenian (Semet, 1960). As no
Lower Devonian fosslls have as yet been collected in western or north-
westem Canada (Mertin, 1959, p.2415) the Lene Mountuln Formation v}
probably Is Early Middie Devenien In age. It ssems ressoneble o in-
clude with that formation all Devonian strate of the Mackenzle-
Nohann! area that ore younger than the Rewparts Formation.

On Lone Meunteln which lies bout theee miles emst of

pormit 2899 Kindie and Beoworth (1921, p.448) meemred the follewing
section of Lene Meuntaln strete: 'if.;
Light grey, to dork almest black dolomite and mag= , i

nedan limestons, mestly fine greined but with some . 3
wnﬂ-ﬂ“m Fomlls yare or abesnt. : i

) 2. ‘

Mamive, dark grey limsstons, some beds mettied
with dork colered delomire, corals present. 30° +.
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INTRODUCTION

Location and Accessibility of Permit Area

s Permit 2859 (62° 00' » 10' N; 123° 30' - 45'W)
is located on North Nahanni River, about ten miles south -
southwest of the '"Camsell Bend'' of Mackenzie River. On the
east the permit area is flanked by the Nahanni Range with
Mountains of more than 4,000 feet of altitude, on the west it
is flanked by a range of about 3, 500 feet altitude. The topo-
graphy of the permit is characterized by a U-shaped turn of
North Nahanni River and by intermediate hills 1, 500 to 2, 000

“a

feet in altitude. The area can only be reached by helicopter

and float planes. The nearest base of supplies is Fort Simpson,
located about seventy miles east - southeast on Mackentzie
River. Fort Simpson is connected with Fort Nelson, B.C.
by a winter road. The town has an air strip and docks for

float planes and barges.

Type and Scope of Survey

Purpose of the study was to prepare a geo-

logical map of the surface and to evaluats the hydro-carbon ’




'potential of the permit. The work was carried out from Fort
Simpson by means of a Model G Bell helicopter supplied by
Bullock Wings & Rotors Ltd. The geological work was done
by Dr. H.P. Trettin, the helicopter was operated by C. H.
Bullock, pilot and R. L. McNevin, engineer. As most of
the permit area is covered by forest, landing places for the
helicopter are limited to the shores of North Nahanni River.
Most of the time was spent on foot traverses to see some of
the outcrops. Low handing clouds prevented stratigraphic

\

Atudies in the higher mountains. The work was done on

September 22 and 24, 1960.

GEOLOGY OF THE PERMITS

STRATIGRAPHY

No Cambrian rocks crop out in the vicinity of
the permit. The nearest Cambrian rocks reported occur in
the Cap Mountain area, northeast of Fort Wrigley and in the
vicinity of Clark Mountain, about 20 miles east of the con-
fluence of Keele River with Mackenzie River. The strati-

graphic sequence of these rocks is as follows:
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Saline River Formation - Banded calcareous shales
(Middle Cambrian) with interbede of red and
green shale 300't
* Mount Cap Formation - Grey and green shales;
(Middle Cambrian) red sandstone and shale
200'¢

Mount Clark Formation- Pink and red quartezite
(Lower Cambrian) 500'+

Red shale and ferruginous
sandstore 50' hematite,
red conglomerate, and
sandstone 70'+

(Pre-Cambrian?) Dark shales 150'
_Gre\y and drab shales 225'

‘" No rocks of Ordovician age have been identi-
fied in the Camsell Bend area, but perhaps some of the rocke

assigned to the Silurian actually are Ordovician in age.

About 1, 800 feet of largely unfossiliferous
carbonates, underlying Devonian strata on lL.one Mountain
about six miles east-northeast of the permit, have been
assigned by Kindle to the Lone Mountain Formation. The
upper part of this section consists of 1, 500 feet ¢ of "light

grey to dark, almoet black dolomite and magnesian limestone,

mostly fine grained with some beds of sacharoidal texture;




ale

foseils rare or ahsent''. These rocks are underlain by
over fifty feet of ''massiv., dark grey limestone, some

beds miottled with dark coloured dolomites; corals present."

On Lone Mountain the Lone Mountain Forma-
tion is overlain by Middle Devonian limestones described

as follows:

Grey limestone, somewhat lighter colored
than unde rlying unit; fossils present. 130'

Dark grey limestone, (Devonian). Fossils
common; Productellais the dominant species.
Favosites and other corals rather common. 80’

On the mountains south of Lone Mountain,
Kindle's lower coral zone is overlain by approximately 500

feet of Middle Devonian carbonate. Some of the dolomite

that underlies that zone may also be Devonian in age.

The Middle Devonian limestone is overlain
by little resistant dark, bituminous shales that are usually
between 1,000 and 2,000 feet thick. These shales are pro-
bably Upper Devonian in age and correlative with the Fort Creek
Formation. The shales are poorly exposed in the permit area

and crop out at only a few localities on North Nahanni River.




The dark shales are overlain by a fossiliferous
seyuence of shale, limestone, and siltstone of Upper Devonian
age which underlie the middle and upper levels of the hills in
the permit area. The limestones of this succession are fossili-
ferous and several collections were made which are presently
being identified by Dr. S.J. Nelson of the University of Alberta
in Edmonton. Lists of his fossil identifications will be included

in the final report.

\

. STRUCTURAL GEOLOGY

The major structural feature of the permit is
a north-trending syncline or basin. The low point of this
basin probably lies in the northern central parts of the per-
mit. FEast of North Nahanni River the eastern limb of the
syncline dips very steeply, about sixty degrees and more,
to the west. In the other parts the dips are moderate to
gentle. The syncline is separated from nearly flat lying

strata to the east in some localities by a fault, in others by

a sharp flexure. '
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In the central parte of the syncline, within the
permit area, mostly Upper Devonian shales, limestones and
siltstorfies are exposed. The flanks of the syucline are formed

in thick Middle Devonian to Silurrian limestones and dolomites.

(]
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CONCLUSIONS

. The stratigraphic section of the permits con-
tains some possible source rocks and some possible reservoir
rocks but the structure of the area is unfavourable for accumu-
lations of hydro-carbons. Under normal stratigraphic con-
ditions hydro-carbons if present would have migrated from
the basin of the permit area towards the structural highs in
the adjacent mountain belts. But in these mountains Upper
Devonian strata have been removed by erosion and Devonian
‘and Silurian rocks are exposed at the surface. Therefore, it
is probable that such hydro-carbons have been destroyed by
erosion. However, if there were stratigraphic traps, such
ae® local reefs, in the subsurface of the permit oil and gae
may be concentrated here. Nothing is known about such reefs
at present. The problem would require extensive facies

etudies in the Devonian and Silurian carbonates of the Nahanni

and Mackenzie River areas.

D
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