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ALSTRACT |
A surface logical survey was
carried out on Parmit 1525 during the sumer of 195¢,

Data obtained during the survey indicates the presences
of a faulted anticline within the pernit, Porous sones
in Lower Paleosoics underlie the anticline while these
and porous sones in the upper Paleosoics underlio the
eastorn part of the permit, Both the anticlinal flexure |
and the fault provide potential traps for the accumila-
tion of hydrocarbons, Detailed surface studies to provide
stratigraphic detail and geophysical surveys to provide
. structural detail are warranted and recommended,
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ZNTRORUCTION
Jeneral itatenent

|

The area dealt with in this report is located i

in the southern part of the Northwest Territories in an !

area of active exploration for 0il and gas, lydrocarbons |

potential is the main economic value of the acreage and

the permit is held for the purpose of exploring for oil

and/or gas. The srea occupies part of the vast sedimen~

tary basin of Westorn Canada that is productive in many

places to the south,

lésation and Ares |
Permit 1525 is located along part of the Liard

River about 16 miles north of the village of Ft, Liard,

"N.'.T. It is bounded by the following coordinates:

pn the north by 67° 4o* N3 on the east by lﬂ' 15* W3 on

the south by 67° 30* N3 and on the west by 123° 30° W,

A total of 62,890 acres are contained in the perait,

Acgeaaidility

Permit 1525 borders on a portion of the Liard
River which is used es an artery for freight traffic
botween the Alaska Mighway at Ft, Nelson, 5, C, and points
a3 far north as Tuktoyaktuk on the Arctic coast, Heavy
equipment. ¢ould b; moved by barge down tho Liard River to
Lulleck V' Haghes
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the permit area during the early summer months, Selsmie
and access roads to wells have besn constructed from Ft, |
lelson as far as Sovie Leke (15 miles east of Ft, Liard), |
These roads are useable during the winter months only, |
| An extension to thess roads would have to be construsted
to the pernit area, a distance of about 30 miles, to gasn
access by this route, |
‘ Supplies are uvailable from Ft, Nelson or outside
points via the Alaska Highway. Ft, Nelson, B3, C, is
| served by regular commercial airlines and an aircraft
charter service is availadle at Ft, Nelson, Floateequip-
. ped aireraft are able to land on Liard River near the

| permit,

Yesetation and Wildlife

Vegetal cover over the area is dense, Predome

inant tree types are black spruce, poplar, and birch,
"l'hc area has been burned over and a thick new growth of
poplar has grown up on the hilly areas. Spruce growths
occupy the lower, camper sround while poplar and birch are
to be found on dry ground, 3ome of the trees which were
left standing by the fire have grown to a very large sise,
The area is difficult to walk through because of the dead
fall and the vory dense second growth,

o Wildlife is abundant in the ares, Dig game
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3
animals inelude moose, sheep, and grissly bear. Fur beare
ing animals include lynx, martin, beaver, muscrat, fox,
bear, and wolf, Arectic grayling, Dolyvarden, and Jack
Fish are found in most of the streams and lakes of the |
region, There are many ducks and a few grouse common to ;

|
|

| the area,

Lraipage

The western potion of the map area is well
drained whereas the eastern portion is wet with nuskeg e |
The stream pattern over most of the area is dendritic,
There may be some structural control of the stream channels

| in the western portion of the map area in the vieinity of

| the mapped fault,

‘ Stream valleys over the entire map area contain
an abundance of glacial gravels and boulder clays, In

the extreme western part of the map area the strean valleys
have cut down through bedrock of shale and limestone to
form doop canyons in their lower reaches. Strean valleys
in the sastern part of the arsa are typically muskegetype
with shallow meandering channels,

Iyee and Hethod of Jurvey

The work done on the area was planned to evaluate
the hydrocarbon potential of the acreage, using reconnaise
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be |
sance surface logical The techniq employ
during the survey involved the use of a helicopter-exped=-
ited surface geologica) survey with float-equipped ai:
support, Attitudes of the beds were obtained by either
measurement with a Grunton compass or strike and dip estie
mation from the helicopter., Where it was impossible to i
land in order to examine outerops, the helicopter was

flown as close as possible to the rock units consistent
with safety,

Surface geological studies were wupported by |
Pphotogeological studies and by a compilation of published
information, During the period of the field study, the
party was based at Ft, Liard, The survey crew consisted
of one geologist, helicopter pilot and engineer, fixed
wing aireraft pilot, and a cook, Work was under the
direction of D, Bruce Bullock, P, Eng,

It is particularly important for the reader
to note that this report is of reconnaissance quality and
ahould be regarded as preliminary in value pursuant to
detailed studies,

Asknowledzenents

The writer wishes to express his approciation
to the members of the survey crew for their excellent
cooperation in the field, Special thanks are given to
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the residents of Ft, Liard for their kindnesses to the
erew in providing accomodation and supplies,

EHY3IOGRAPHY AND TOPOORAPHY

The area discussed in this report is located
along the western edge of the plains area in the sone of |
transition between plains and foothills physiographic |
provinces, The Liard Range of mountains borders Permit |
1525 on the west,

Elevations within the permit area vary from less
|than 700 feet in the Liard River valley to over 1500 feet |
on the top of a hill in the northwest corner of the pernit, |
[Relief over the permit ares is moderate except for the |
|above mentioned hill which forms a predominant landmark
|4n the area. This hill is rounded in outline and is com-
|posed of bedrock, The topography is not severe and would
offer 1ittle difficulty to the bullding of access roads

across the permit,
21007
General itatepent

Permit 1525 1ies within a portion of the Liard
Basin which is underlain by a thick series of sediments,
The area oncloses part of the outer edge of the tectonic
belt which is associated with the Liard Range of Mountains,
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| 6 [
Surface exposures are limited to small outerop areas in ‘
| the ereek and river bottoms, Olacial mantle and vegetal |
cover obscurs much of the surface geology. ‘
|

| ATRATIGRAPHY
Surface exposures within the pernit area are
confined to strata of Mississippian and C: ages,

In the mountains west of the permit, strata of Devonian,
Pennsylvanian, and Triassic ages are also present, Strate |
igraphic descriptions contained in this report are based
on published data and the writer's personal knowlodge of
the 4 in the in the 1 erea

Ce O, Hage (1945) proposed the new formational
name Nahanni for a Middle Devonian sequence resting
| disconformably on Silurian beds on Nahanni Butte, The
section of Nahanni formation on the Butte has a thickness
of 450 feet and is described as "bedded, dark grey, light
grey weathering, dense, dolomitic limestones and finely
erystalline and dense 1 + The is pi
1y faulted,

Imperial Big Island River No, 1 penetrated 320
feot of Slave Point (Niddle Devonian) beds and 931 feet of
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21k Point and older beds overlying the Precambrian base-
| ment,
P Ry Kingston (1950) carried out a stratigras

phic reconnaissance along the upper South Nehamni River |
| and found sections of Cambrian, Ordovician, 3ilurian, and |
Devon’an present. He reported that neither the upper nor
the basal contact of the Dovonian we: seon in the area.

A total of 4,340 feet of apparently unfaulted Devonian
beds were measurad, Driefly: tho oldest (Devonian) ‘
moasured bods consist of black fissile shale shot with |
pyrite concrotions and froe sulphurs Intorbedded with |
these shales are thin beds of limestone, This sequence |
grades upwards into cycles of thinebedded, platy, black,
|shaly limestone and platy, black shalo, Upward the
|1imestones inecrease until they prodominate and shale is
|present only in rare thin beds, Upwards grey, coralline,
reer 1 are and dolomites sppear.
[kingston doscribed a prominent unconformity within the
|bavonian 2,140 foet above the base of the moasured section,
The section above the unconformity comprises ¢liffeforming
masaive, irregularly bedded, reefelike limestones. The
beds are said to be locally petroliferous as well as
porous, Kingston remarks on a similarity between the
oliffeforning limestones and the Ramparts formation of

the Mackonsie Mountains, It is interesting to note that
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We Ry S, Henderson (1954) suggested the possibility that
some part of the "Ramparts" formation might be of Lower
Devonian age.

Lppar Davonian

Mississippian strata are underlain by Upper \
Devonian beds in the region under discussion, C, O, Hage |
(1954) measured 200 feet of shales in a partial section |
exposed on the saddle on Nahanni Butte, These shales ‘
range from dark grey to greenish grey in colour, from wl
hard to fissile, are calearsous, and locally friable,
1 of and pr age pr y both ;
eventually will be found present within the region of |

| the permit acreage as more detailed surface and subsurface |
| studies are carried out, In Imperial Big Island River

No. 1, the nearest well to the permit, Upper Devonian
beds measured 4,715 feet thick,

We Ry 8, Henderson (1954) states that the
Simpson for of Upper ago, measures between
3000 and 3500 feot in thickness near Camsell Bend on the
Mackensie River,

Mississippian beds on labiche Range region
consist of an interbedded sequence of limestone, cherty

Lullock ¥ Haghes
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‘ limestone with much shale in the lower soction, W, M, H,
Pattan (1956) delivered a paper on Mizaiasiopian Succes-
sden dn Jouth lahannd River Arews Vortlitest Territorios

| to the Albarta Society of Patroloun Geologists, The
abstract of this vory important contribution followst
"A thick section of Mississippian rocks is
‘Wﬂtwmllmutmhmhlﬂcof
the Mack near South River, M/,
Prom fossil evidence vocks of Kinderhook, Osage,
| Meramae, and Choster ages arc known to b present,
‘ Strata with a Kinderhook fawna equivalent in |
| age %o the Danff formation are present, They are followed
|y & sequonce of rocks with Osage, Maramac, and Chester
| fossils and consisting of interbedded argillaceous limee
stones and calcareous shale overlain by a great thickness |
‘or sandstone with minor ghale and coal beds, Possil
plants, Stizmaris sp. and Lepidodondron sp., and coal were
found in sandstones bolow the Maramesian Spizifer ef,
| 2ldgongdy zone,
Microspores from the coal were identified by
Po A, Nuguabard of the Coal Resecareh Branch of the feolage
ical Survey of Canada, Sydney, lova Seotia, and were
found to indicate a lower Carboniferous or Mississippian
(Tournasian, partly Viscan) flora, Spores in the coal
are unlike those found in Mississippian coal of Utah but
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| ‘ot
are very similar to those doscribed from the lower Cerbone.
| iforous of the Ukraine by goslogists of the U3
‘ 0. 0, Hage (1954) deseribed an 350 foot section
measured on the west slope of a small mountain about two
| miles west of Dig Island in Liard River thuslys
Zop of asstion ZThicknoss
a2y § -y~ ]
grwnghr discontinuous bodies,
fossiliferous 150
; Shale, brownj %H. S

100
Shale, dark grey, fissilej with ironstone
| coneretionas in part concealed 200
|
' Limestons, interbedded with calcarsous
1 1 shaloj fossiliferous 200
| Limestone M finely erystalline |
’ o vnh'uur anount '
i of shale, fossiliferous 100 |
Shale, calcarsousj with some M of
" it Tinee 100
TOTAL THICKNESS 50

Two miles farther west youngor Mississippian
beds are exposed in add tion t0 a repetition of the upper
beds of the previous Mississippian soquence, Nage des-
eribed theset

Iep of soction Thigkness
Bage of later c-b-utm mzu-

Tn aﬁn-l some black
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Iop of section Ihickneaa
;m!lo. shales fossilie

}

100 |

|

Linestona, |

" Saverbedied dieh shater ‘

fossiliferous 60 }

‘c“cdod 1o ‘

Limestone, dark fine, erystalline

et come [latk sharts interdedded
with some black shale containe

ing selenite 200 |

TOTAL THICKNESS 400 1

We R, S, llenderson (1954) reported tho discove

ory by Dann at Tvisted Mountain on the South Nahanni River |
. of "over 1500 feet of beds with the “Jase not exposed, |

consisting chiefly of limestones and which belong lithoe |
|logically to the Mississippian section which fage had
d-.ribod in he region,"

Outerops of Mississippian aye strata studied
in the permit area are described as follows:
| At Map location 24~1 - Limestone, brown, granue

lar to O § ar ) irregularly bedded,
hard, abundantly fossiliferous.
At Map 1 2Ae3el = 1 s groy brown,

finely granular to donse, hard, slightly sandy in part,
bodded wp to 18 inches, interbodded with lenses of dark
grey, sundy shale, and bands of black chert,
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o 12, w
Lonnavlvanian |
A seotion of sandstone interbedded with dark \
groy shales and overlain by an upper chert member were
igned a P and/or Missi age on the [
basis of eontained faunas by C, O, Hage (1945). |
|

Co O, Hago (1945) describes an upper (614 foot) |
part of the unit on Pointed Mountain, a lower (640 foot)

q on Sawmill , and basal (300 foot) beds
on Liard Range five miles west of Big Island, A more |
per » though lete, ion was measured by
Ce 0o Hage (1945) on Labiche Range near labiche Rivers

[ Zop of gestion Thickneas
3andstone, mediumegrained (not measured) Foot
Shale, black, fissile, bituminous

fossiliferous 10

| concealed 10
Sandstone, grey, buff weathering 55
Concealed 7%
Sandstone, light buff 10
Sandstone, calcarcous, fossiliferous 10
Shale, thinly bedded, calcareous L5
Goncealod 45
Limestone, mh“" bedded, cherty, "
Sandstone, light grey, crossbedded 29

® Linestone, dense, some . chert 12
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13.

Zop of sestio” ZIhickness
Sandstone, light buff 30
Limestone, light grey, dense 10 |
Sandstone, light grey, caleareous 20 |

| » Mdimgy 3 Sodded 60
Limestono, 1. beds 1 to 4 feet
. 'ﬂh .
cherty, fossils e
TOTAL THICKNESS 607

Hage writest "The contact between the later |
Carboniferous beds and those of definite Mississippian ‘
age may be at the top of the upparmost limestone bed or at |
the base of the lowest sandstone.” |

Ve Re 3, llonderson (1954) notess “iage had been
unable to ascertain if Cretaceous shales lie directly on
the 650 feet, or more, of sandstones, shales, and chert
whieh he had deseribed at Pointed Nountain about 20 miles
northwest of Fort Liard, and which ho had referred to the
P y1 and/or P had fouad
a fow hundred feet of similar beds which he believed to
1ie below Hage's section." lHenderson also reports that
Dann measured about 950 feet of quartsitic sandstone at
Twisted Mountain about 15 miles above the mowth of the
South Nahanni, These bods belong to the lower part of
Hage's Pennsy and/or divi

Bulleck © Hughes
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ke
; This whole late Pulsogoie division is overlain
| by 35 feet of conglomerate on Polated Mountain, These
| eoarse clastics comprise chert fragments in a sandstone
| matries and could be a basal Mesosoic, possidls Jurasaie,
21 of Pannay age in the '
vieinity of Peintad Mountain were noted by the writer,
during carlier work in the ares, to be porous and to l
eontain dead oi1 residues, l’
|
\
\
|
\
|
|
|

|

q‘m-a

: Tha noarest known Triassic bods to Permit 1525

| are found on Mount Merrid1 (60° 02¢ ¥ and 12,° 30 3),

| The recont Ocological Map of Yukon published by the

| teological Survey of Canada shows Toad and Orayling

| formation undivided at that localify, E, D, Kindle (1948)

‘mn "The lower and Middle Triassic strata thicken

| conasderably towards the west from the confluance of liard |

| and Toad Rivers, Noar the mouth of the Toad, the Toad

| formation is about 200 feot thick, and 1o bads of the
liard formation are prosent, Bight miles duo southwest,
the Toad formation has inercased %o an estimated 1,800
foot in thickness, and overlying beds of Liard formation
have made their app with a of

| 600 foot,
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15,
irstacoous

Creek and at the mouth of Muskeg River south of Permit
1525, The strata examined at Map location 2lel are |
believed to belong to the lowor unit (Garbutt formation)
of the Ft, St John Oroup as outlined by C, 0, Hage (uss)’
in a section measured along the Petitot River cast of
Tte Liard, These beds are described as Shales, dark grey,
sandy, with s nodules, and lenses
scattored throughout,

Shales of this age form excellent cap rocks
for underlying reservoirs but do not comtain any known
| resarvoir rocks,

Strata of Crotaccous age crop out on Rabbit ”

Structural deformation of the strata underlying
'wll’”“lmhmtb—dhlhu&dlﬂﬂ
| of mountains to tho wests Tho main structural feature of
the mountains is the presenco of large anticlinal folds
many of which have reverse faults along part of their east
flanks,

The principal structural feature of Permit 1525
is a large doubly plunging anticlinal flexurs formed in
Nississippian strata at the surface and faulted along the
oast flank, The antieline strikes roughly Ve3, parallel
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164
to the mountain front, Axial trace of the antieline
is not well defined by surfa p and its ition on
the accompanying geologic map is largely inferrod, Bede
ding plane attitudes measured during the survey provide
proof of the existence of an anticlinal flexure, The
extension of the anticline through covered areas is
based prineipally on geomorphic evidence.

The anticlino plunges along both its south
and north extensions, Crest of the strusture is believed
to coincide with the topographic high centered neer the
northwest cornmer of the parmit, Vertical closure of the
anticline is estimated to be in excess of 1000 feet,

The structure is over 15 miles long and 6 miles wide at

| 1ts widest spot. The anticline and associated fault may

be represented at depth by faulting in the basement, It
is oxpectod that the folding in evidence at the swrface
will effect Devonian strata as well but may not involve
beda of earlier Paleosoic age.

The reverse fault, located on the east flank
of the anticlinal flexuro, was not seen in the field, Its
position is inferred from fiald evidence obtained during
the swvey, The i of strata
Cretaceous beds in the Rabbit Creek area necessitates a
fault interpretation, The fault has resulted from cone
tinued presgure from the west acting on the anticline and

Bullock © Hghes

CONSULTING GEOLOGISTS




17, [
ereating stresses beyond the competency of the strata, In |
the pernmit the fault has brought Mississippian age strata
over beds of Lower Cretaceous age.
| The plane of the fault may provide & seal for
| porous horisons at depth thus providing trapping condi
for hydrocarbons, Geophysical surveys would be required |
to map the fault planc and the anticlinal flexure at i
depth,

Permit 1525 lies in an area which is underlain |
by & thick series of sedinent that have been subjested to |
structural deformation producing a major anticline with |
| & faulted cast flank, Porous sones in the lower Paleosoic |
section underlie the anticline and may provide suitable

| reservoir rocks for hydrocarbons 1f the strusture continues
to depth, Porous of P age and

| porous sonos of lower Paleomoic age may have been offected
by the fault in such a way as to provide a satisfactory
seal of the porous sones giving rise suitable hydrocarbon

traps.

Additional information is required to properly
evaluate the acroage contained in Permit 1525, Stratie
graphie detail could be obtained from surface studics of
exposures in the mountains of the Liard Range, Subsurface
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detatl of the unticline and the fault could be obtained ’
from surface studies of exposures in the mountains of the |
Liard Range, Subswrface detail of the anticline and the
fault could be obtained from reflection and/or refraction y
rmeophysical surveys across the arca. |

Pormit 1525 {3 well located and warrants |
additional study to prove its potential, Surface work
would have to be carried out during summer months and
goophysical work during the winter months, Consideration 1
should be given tn sharing the cost of geophysical om\
with adfoining permittoss,

Z

Dy Sruce Bull » Po BEng,
cmulung Geologist
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