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GEOLOGICAL REPORT OF THE HORN RIVER AREA
_—--—

I. INTRODUCTION

Imperial 0il Limited and Triad Oil Co. Ltd.,
shared egually the cost of drilling three wells in the Horn River
area of the Northwest Territories during the winter of 1960.

The wells, Imp. Triad Davidson Creek P-2, Imp.Triad Willow Lake B-28,
and Imp Triad Harris River F-71 were drilled on Permits 2175, 2172,
and 2182 respectively.

The Horn Mountains, on which the wells are
located, form a glacial plateau rising approximately 1500 feet
above the surrounding plains.

Access to the wells was provided by the con-
struction of 100 miles of winter road from Mile 12 on the Yellow-
knife highway,to the Horn Mountains, and an additional 75 miles
to the individual locations (see geological map for roads and
mileages). The old winter tractor road between Ft. Nelson and
Norman Wells skirts the west flank of the Horn Mountains 15 miles
west of the Harris River well. This road was not used during
the drilling of the above three wells. Airstrips were clsared at
each location, but it was found that nearby lakes were nootha;

and more practical.
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IT. STRATIGRAPHY
A. Pleistocene

Thick sections of glacial drift were encountered

in all wells. The drift consisted of uncemented sand, gravel and
boulders, from igneous and sedimentary rocks, with variable amounts
of clay matrixe The ratio of sedimentary to igneous rocks in the
drift increasesto the west. Sections of 460 feet and 730 feet
were encountered at Davidson Creek P-2 and Harris River F-71
respectively, while at Willow Lake B-28, 1275 feet of drift were
penetrated. This would indicate an infilled glacial valley.

B. Cretaceous/Devonian Shale

The Cretaceous/Devonian shales may be divided
into three main types. A medium grey, subfissile shale overlies
light grey-green, fissile, splintery shale. The bottom section
is a dark brown shale with a bituminous appearance. Approximately
1350 feet of Cretaceous/Devonian shale were encountered at
Davidson Creek P-2 and Harris River F-7l1. Due to erosion of the
top section,Willow Lake B-28 had only 800 feet of Cretaceous/
Devonian shale.
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C. Keg River Formation

The Keg River limestone is predominantly mioritie
skeletal with fragments of ostracods, orinoids, brechiopods and
gastropods. Pellets are also present in minor ssounts. The basal
40 feet of the formation is partially dolomitised, often with a»

earthy appearance, ineffective porosity, and seattered oll staining.
No tests were rune The Keg River wvaries in thickness from 160 feed

to 190 feet.

D. Chinchags Formation

The Chinchags is essentially & sassive saigirite
vith minor primary dolomite interbeds. The formation tends %
become progressively more dolomitio %o the easte. The Chisabags i»
approximately 270 feet thick at Davideon Oreek P=2 and Willew Lake
B=28, and 470 feet thick at Narris Riwer P71,

E. Pre-Devoniasp

The Pre=Devonian consiste of a WNiek masiw
salt section overlying a section of imterbedded dalenite, anhpiriis,
and salt. The massive salt section wvaries frem MO fesd 4o 39 fesd
in thickness. The interbedded sequence is apprexisstely MO festd




thick at Willow Lake B-28 and Harris River F-71, and 530 feet thick

at Davidson Creek P=2.

F. PreCambrian

The basement at Davidson Creek P-2 was a weathered,
pink, coarsely crystalline granite, while at Willow Lake B-28 it was
a grey-green finely crystalline basic igneous rocke The PreCambrian

at Harris River F-71 was a finely crystalline pink granite.

III. CONCLUSIONS

Although there is shale cover to provide a cap
for Devonian reservoirs, the Keg River formation is essentially
tight. Formations below the Keg River are too evaporitic to be

prospective reservoirse.
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CROSS SECTION
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SOUTH NAHANNI AREA

Petitot River, Latitude 60° 0O'
and
Cli lake, Latitude G2° 0O
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FIGURE No. 1 location of Area
No. 2 Station looation Map
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Descrintion of Aregs == The South Nahanni river area
(Fige. 1) extends from Petitot river at Latitude 60° 00' %o

Cli Lake at lLatitude 62° 00', The ares comprises nearly "
20,000 square miles and includes parts of the Interior Plains,
the liard Range and Lismxd Platean, the Nahanni Range and the
southern extension of the Mackenszie Moumtains and Mackensie
Plain.

athod of Study. - Imperial 01l party FR 2-59 spent
the perdod from July 15 to September 11, 1959 on geologieal
field work in the South Nahamni river area. Stratigraphiec
wvork wvas done primarily in the northern part of the area
vhile some longer recomnaissance flights extended to the
southern part to tie into geological work done by FR 2-58
during the previous year (Progress Report for P, & ¥. G,
Permit 71143). The 1959 operations are summariged under the
following headings:

Meather. - Good weather during the first part of

the season facilitated field worke The last couple of weeks
were not so favoursble. Rain, alternating with a few days
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of helicopter trouble, limited cperations and early smow on
the higher mountain ranges finally put an end to the season's
work.

Ixsnsportation. - The field party was moved from
Norman Vells to Shell liard Rapids 72 landing strip in two
trips vith a company IC«3. Fersonnel and equipment wvere met
by Don Turner with a shallow draught barge to be taken some
25 ulles wp the liaxd river to South Nahannd Butte near the
Junotion of the liard and South Nahannd rivers. Aviation
fuel, food supplies and other camping equipment had previocusly
been moved by barge from Fort Nelson.

Base Copp. = Fleld operations were carried out
from the bese camp at the foot of South Nahannd Butte. With
the kind perwission of Mr. Dieck Turner, trader, trapper and
bargenan, the camp wvas set wp on the clearing in fromt of his
trading post. Drinking end washing water was ocbtained frem
the South Nahamni river vhich was always silt laden yet
drinksble.

Commnicationg. - Cosmunications with the Distriet
0ffice in Deweon Creesk were maintained with a 60-yutt Kaar
radio. The Canadien Netiomal Telegraph station in Fort
l-uuul-dh—n-. Transsigsion %o and reception
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from Fort Nelson varied from fair to good with enly rare
exceptions vhen it wvas impossible to reach the outside world. |
Greye == The geclogical erew consisted of the i

followving personnel: |
Re A Memeley Party Chief ]
N, Masurkewieh Assigtant Party Chief
BedoG. Patach Senior Assistant
L.. ” L
Ge A+ Cacklos Junior Assistant
Ds A. Coulombe ® ®
D. Covling " -
E. Steadman Cook

A bell G=2 helicopter was supplied by Okanagan
Helicopters Itd., of Vancouver with the erew:

E. Puillips Pllot
A. Jolmson Sngineer

The erev was divided into three subecrews of two
men each vho were engaged solely with messwring stratigraphie
sections, while observatioms on structure and stratigrephy at |
traverse stations were made by the party chief. ?

Fly-camps were used on all stratigraphic seetions.

The general practice of operations was to rotate the subecrews
80 that two fly-camps were out at all times with the thind
sub=crev in base-camp where they compiled field data from
sections previously measured, This system worked well during
the initial period of good weather but had to be abandoned when
prelonged bad weather set in toweris the end and all erews
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wvere sent out %o make use of the cccasional good day. A
total of 174 hours were flown during the nearly two month

period.

Usssurenent and Sempling. — A variety of measuring
techniques were used, the oholoe depending on the type of
exposure wvhich existed on the section. Pogostick, tape and
brunton and plane-table swrveying were each used. [ections
wvere mostly confined to river cuts in the mountain ranges,
and the exposure of the sections was generally very good.

A consistent sasple interwal of 10' was mainbained.
Ideally, one yock chip was taken from eash 5' imterval.
Lithologle bresks within the 10' interval were noted in the
field deseriptions.

Aseessibility. — Supplies and equipment reseh the South
Naohanni river area during the summer months by small, flat-
bottomed barges from Fort Nelsom via the Fort Nelson and Idard
rivers. GOome repide exist along the Liard river between
South Nahanni and Fort Simpson but they present no serious
obstacle to experienced bargemen. GCasoline and supplies can
also reach the area from the Mackensie wier system, the
reverve flov is however more common, especially in the early
summer, since break-up of the Liard ccours some two weeks
earlier than on Great Slave lake, a part of the Mackensie
transportation route. Small, powered river boats can ascend
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' | the South Nahannd river as far as Virginia Falls, although
much fast and dangerous water is encountered.

Float equipped planes, of course, can reash the area
and can land on many places along the Liard and South Nahaned
rivers. Caution has te be used during low water periods because
of shifting mud and sand bars in these rivers.

Erevious Investigations
Early geological work in the South Nahanni river area

was of a recomnaissance nsture and consisted of traverses
along the Fort Nelson, Liard and South Nahanmi rivers. leComnel
(1888) was the first to visit the area, followed by Hume and
Williame (1922) and Cameron (1935). Geological investigations
for the wartime Canol projest extended as far south as the
South Neharni area and Nauss (1943) descended the lLimrd River
as part of thig study. Until recently, the most comprehensive
report wvas by Hage (1945) which was based on work dome during
the sumer of 1944 slong 200 miles of the Liard river below the
mouth of the Fort Nelsom river. The latest addition to
geological literature is a report by Douglas and Nerris (1959)
covering the Fort lLiard and la Biche map-areas and it is
based on the 1957 Operation Mackensie by the Geological Survey
of Canada.

In 1958, Imperial 01l party PR 2-58 spent the peried
from June 1 = Jume 19 ecarrying out surface geological work in
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the Fort Liard-Dovie lLake area to ewaluate the Company's
screage held under P. & N, G. Permit #1143, and in 1959 the

Rocks ranging in age from Precamirian to Quaternary
are found in the South Nehamni river area. Proterosele
and older Paleosole rocks outerop in the western part of the
report ares and were only noted in traverses. The only good
q-vdﬂ-m-hhth“mdh
report area ccours at Red Rock Pass in the Nahanni Range.
The lowest of the strata are thought to be of possible Middle
Cesbrian age. Stratigraphic nomenclature in the South Nahanni
river area is rether incomplete, often confusing and full of
correlation problems. It is hoped that a standardéised
tersinology will scom be put forth as a result of Operation
Naskensle by the Geological Surwey of Canada. The use of
formation names in this report has been avoided until such
names beocome published. Instead, vhere necensary, as in the
Devonian Carbonate umit, lithological units were established
and named sgoording to some characteristic aspest. In



Imperial 0il's P & Ne G. Permit #1143 the best reservelr
prospects are expected to ocour in the Hiddle Devonian Carbonate
unit. The chief purpose of the summer's work was to study
trends of this unit in ocuterop to the west and to the narth in
order to evaluate reservoir possibilities within the permit
area.
Ere-Devonian Stratigraphy

Proterosole rocks were not studied during the 1959
field season. Douglas and Norris (1959), however, report
outorops of green and red, silicecus, laminated, platy to
-lu-ﬂ.mhhthMMctth“btb
west of the Beaver River basin. Very little Pre-Devenian
section is exposed in the eastern part of the Hackensie Mountains
ummm-—. The only good exposure is at Red
Rock Pase in the Nahannd Range, where 2085 feet of Silurian,
Ordovician and possible Middle Cambrian strata are exposed.
The base of the seotion consists of 600 feet of unfossiliferocus,
red to buff weathering, argillacecus, sandy dolomite, from
vhich Red Rock Pase derives 1ts name. The age of this unit is
not known but it is tentatively considered to be Middle
Cambrian. These red beds are overlain by the basal sandy
dolomite and orthoquartsite of the Ordovician and Silurian part
of the section. The remainder of the Ordovician to Silurisn
sequence consiets of 1480 feet of grey, fine to miercerystalline,
slightly silty, slightly argillacecus, massive dolomite, with
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scattered poor vuggy porositys The Ordoviecian -~ Jllwrian
strata may be direectly correlated to the Romning formatiom
of the Norman Vells area.

Revonlan Carbonate Unmdt
Genexel lsnaxkae == Vithin the South Nahanni area the
very thick and complex Devonian Carbonate unit overlies the
Silurian strata wvith a very slight unconformity. The unmit
may be subdivided into five mapable lithologic divisions wvhieh
say be coprelated with a fair degres of reliability wvithin the
areas even though rapid facies changes are common. These
five unite are:
Hieritiec Limestone unit
Bluefish Dolomite unit
Banded Dolomite anit
Primary Dolomite unit
Sandy Dolomite unit
The total Devonian Carbomate umit inoreases in
thickness from 1000 feet in the Interior Flains to over 10,000
feot in the western Nackensie Nountaine. ESach of these
lithologic units will now be briefly discussed in the order
of deposition.
Sandy Dolomite Upise = This is a basal unit ladd
down by the transgressive Devonian sea. It consiste of
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interbedded light grey, fine to coarse, rounded, well sorted
orthoquartsite; end grey, greemn, sandy, silty, cryptocrystalline
dolomite. It i3 & massive, buff weathering unit vhich forme
an easlly recogrissble marker for the base of the Devonian
aysten in the South Nahanni area.

Eciaary Dolenite Uplhe — The Primary Dolomite unit
is wil devsloped in the interwal 2460' %o 3180 feet in the
Fod Bock Pase section. It consigte of fine to microerystalline
und fors wvesthering dolomite, light to medium grey and olive
ey %o i in cclour, slightly silty, with varying thin %o
naseive bedding.

Dandad Dolomdite Unike = The Banded Dolomite unit
is charucterised by grey and dark grey dolomite vhich has
been eyulically deposited, so as %o give it a banded appearance.
The dark grey banis are a fime erystalline, sometimes bituminous,
soaetises organie dolomite, occasiomally with poor wuggy
porosity. The light bands are very fine erystalline dolomite
wvith some relict pellet texture., The unit forms a wedge of
selisent wvhich mapidly thickens %o the west, Tt is mot

knowe %o be present in subsurface czst of the lahanni
oumta’‘ne,

Baalleh Dolouite Unlte — This unit is made wp
of bwo main Mthologies. One is & conrse crystalline, white

-

o AL Sae_ . . origeoui o N ol o G @ _ S o

B N R A W AL W N T e T, TRt



«-lle

and grey, irregularly massive bedded dolomite, with varying
vuggy porosity. The second is a nieritic to mieritic skeletal,
often dolonitized, grey and brown grey limestons. The
coarse orystalline dolomite facies is well developed in the
430" thigk RMluefish Lake section vhere it makes up the entire
interval. In other sections more than 50 per cent of the
rock is limestone. The upper contact is defined by a re-
cossive weathering argillacecus limestones some.

Hieritie Linegtone Unit. — The Meritie Limestons
unit forms the uppermost pert of the Devonian Carbonate
section in the South dahamni ares.

The upper contact is defined by a sharp lithologic
break between the linestone and the overlying Devonian shales.
The dominant lithology is mieritic and mieritie skeletal
lipestone. The skeletal components inelude stromatoporoids,
colonial corals, crinoids, and cocasiomal brachiopods. The
matrix is micrograined limestone which has in part been dolo-
mitised. The unit is resistant, massive bedded and light grey
weathering. The thickness increases from just over 500 feet

in the Nahanni Range to just over 700 fest in the Ram Range
to the west.



Pemnsvivanian to Devonlan

Gengral Remarks. = The Pennsylvanian to Devonian section
is a continous depositional mequence wvhich ranges in age frem
Lover Pennsylvanian to Middle Devonian. In the South Nabannd
river area this interval is subdivided into the Desa Mver, and
Matteon formationse The term Desa River formation 48 here
used in 1its broadest sense, and is congidered to include the
Hare Indian, Canol and Rundle formations, or their tinme
equivalents.

Bess Hiver Formations = The Desa River formation
is mainly a shale unit. It extends from the Devonian Carbonate
unit to the overlying Matteon sandstone. Over most of the
area, often becanse of poor exposure, no breaks can be
recognised within this shale section. The shales of the lower
part of the formation, which are thought %o include the lare
Indian and Canol equivalents, consist of black, ealcareous,
often bituminous shale, vith some minor limestone interbeds.
These are overlain by soft, dark olive grey, slightly silty,
slightly calecareous shales of probable Upper Devonian age
videh in turn are overlain by poerly exposed brown caleareous
eilty btdtuminous shales thet grade to argillacwous limestone,
and skeletal micritic iimeetone with coral and erinoid fraguents.
“hick sections of “ne Besa River formation are found west o*
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the Nahanni Range and in the eastern part of the limd Plateau.

lattecn Forpation. — The Mattson formation was not
examined in the figld. GSome sxoellent sections were noticed
in the Liard Range and the Tlogotsho Mountains. The type
section of the formation, according to Patton (1958), consists
of 3764 feot of gquartsose, light grey to wvhite, fine to medimm
grained, massive sandstone. This is not a complete section
es the upper beds are not exposed. The lower part contains
sinor coal beds and lenses. Patton (1958), considered the
Mattoon to be Mississippian in age, however Hage (1945),
found fossils of possible Lower Permsylvanian age. It seems
that at least the upper part of the formation is therefore
of Pennaylvanian age.

Bexnisn. ~~ Permisn chert beds which are found in the
southern part of the liaxd Platean area appear %o be sbsent
north of latitade 60° 30'. lere the Mattson formation is
overlain by Lover Cretacecus shales. Thi: observation was
eorroborated by Douglas and Norris (1959).

asonelg. — Deds of Mesosolc age were only cursorily
exanined in a few localities in the Interior Plains.

STRCTURAL GROLOGY
Seneral lesarks. — The physiographic provinces of the
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Mackensie Mountains, Liard Plateau and the Intericr Flaine
outline corresponding structural provinces within the South
Nahanni area. The Mackensie Mountains and the Ligrd Platean
form a continnous south plunging structural unit which will
be referred to as the Mackensie Mountains Fold Belte The
physiographiec boundary between them marks the boundary of the
outerops of the Upper Paleosoic sands and shales to the south
and the resistant Lower Paleosocie Carbonate to the north.
The eastern edge of the Mackensie Mountaine Fold Belt is marked
by the prominant scarp of the Nabanni Range and the less well
defined eastern flank of the Liard Range.

tiagkensie liountalne Fold Dells — The Mackensie Nountains
are flat~topped, folded mountaine which are out by deeply
ineised canyons. The mountains reach a naximum elevation of
7000 feet above sea lovel, and the maximun relief is sbout
2500 feet.

The Mackensie Mountaing Fold Belt is characterised
by a certain assemblage of structures. Folding is the
dominant form of disturbance, anticlines are broad, flat-topped
and steep limbed, while synelines are much compressed. Faults
are present but play a relatively minor role in deweloping the
structures, except at the eastorn front of the Nahannd Range.
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Most other fault sones are confined Lo the compressed aymelinal
areas. lorual eross=faults ococour in the down=plunging end
of the larger anticlines.

Intexier Dalnge = The Interior Plaine ares is one of
lov relief. It has been glaciated and is wvery poorly drained
oven in the vieinity of mjor strean valleys such as the Limd
and Neskensie rivers. The Mighest hills ressh an elevation
of 2000 %o 2500 feet shove sea lowvel and the lowest slewetion
of the major streame 10 shout 600 fests. Mot of the Nohannd
Range the Interior Flaine eonsist of nearly flat lying strate
of Upper Devonian shale. An intrusive plug sticke wp near
n-uu-u-’.u.n.

East of the Liaxd Range the outeroping of Mississippien

limestones through an othervise Cretacecus cover imdicetes
the presence of two large structures whioh have been termed
Celibeta Lake and Bovie lLake structures. louglas am!
Norris (1999), have mapped and deseribed numerous other faults
and folde’ structures in the southern part of the ares.
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Description of Traverse Stations
Visited by R. A. Meneley, P.R.-2.59
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Ealla 22592389 (Cont'd)
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Ealis 20592399 Cont'd

» Bassive.

medium to coarse crystalline, emhedral and sub-

TR Pl s M ——



E.R, 2-59-403 (Cont'd)

Joints Strike 340° dip 80° W
. 56° dip 80° W

Thorockubahntvannhrdothrm

fracture systems.

300 YARDS DOWNSTREAM FROM STN, 403

Bedding Strike 89° dip 4° N
Joints " 328° Qip 87° W
. 62° dip 85° W

. -26° dip 80° W
¥ mumerous other minor fractures

300' upstream
Bedding Strike 336° dip 3* W
Joints Strike 336° dip 80° NE

y 58° dip 76° W

m.mnmmdmum.mmme
an anticline with an amplitude of less than 10 feet.

LR, 2-39-405

P.R. 2-59-408

Black shale outcrops in the footwall of the Liard

Range fault,

LIARD RIVER
Limestone — Mississippian
Strike  45° dip 17T° W
Joints Strike 313° at 90°
" 50° &t 90°
LIARD RIVER

Dip of 2° - 3° at of 260°,
..,o-?-n at a bearing




. E.R. 2-59-406 LIARD RIVER
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R 259435 As above.

dark grey weathering, dark grey, very fine
enhedral, m:wbﬂ'mut

100" skeletal ma no visible bedding.

This unit is overlain by more dolomite which was insccessible. It
appears to be similar in every respect to the dolomite just described.

100" Ralomita, as sbove,

subhedral truge elict shilctal: ‘Thks dotemtte be

comes friable vhere it is deeply weathered,

, .

Rala 2-590437 As above.

#&_m buff weathering, dark grey, fine

Strike 317 Dip 34° NE

The dips rapidly and the section faults beck to Mattson
formation, is the base of the Beaver River section.










black and dark grey weathering with yellow
:““u effervescence, dark grey; silty, silicecus,
» Non-bituminous, hard, blocky fracture,

bip 15* &

P.R. 2-59-453 MEILLEUR RIVER
Limestone, resistant,

Ealla 2399454 NAHANNI RIVER — First Canyen

Top of Ramparts group
8trike on contour through ’:-u-.

Thickness from the base of the Rundle to top of Ramparte Sta, 446 - 454



VIRGDIIA PALLS TRAVZASE
ithology as sbove,

VIRGINIA PALLS TRAVERSE
limestone
Partially resistant underlain by reefal

Thin resigtant limcstone at the top underlain by
shaly limestone.

Silurisn carbomate is preseat in the core of the

Ordovieizn 3unbloo? forwation on the top of Sunblood
Mowntedn.

Strike 33%° Dip 1>* W

VIRGINIA M LLS TRAVERSE
Dark grey vesthering Romning dolomite,







Ealls 250466 (contd.)
Ammuth »°
Statdons 464 ~ 466 .._“.
- .'
ulles -
un-a Slope
E’
Thickneer - 5000,

Thin maseive limestone at underlain by platy
MW..‘!“&'

VIRGINIA FPALLS
The seotion here 1a sinilar to that at Sta, 487,

3500 AL
l-..id.-dnudtﬂ.
to be sinllar to the Siluwrian,

gray veathering, massive, aryptocrystalline,

no
T™is 4s rusty buff wveatharing section
ﬂhbﬁ““:&ﬂnm

¢

HEADUATERS OF THE RAM RIVER
Elgvation of the base of the Middle Deweonian is at

presordgs '“"'""...::%
S T e




Lol 22704l HBADMATERS OF RAM RIVER
Rewtion m‘o&k
dtrike 345 Dip 60° WE
" M5° PMp 50 EB
Stations 47 to 473 are along & ridge top. The

Elewtlon 4330 feet A.3.L. at the top of the
dolomito o.f. Virginia Mlls secticn.

Balle 80434 HEAIMATERS OF RAM RIVER
Balle 2n00dTS

Ralle uS0dme READVATERS OF R4 RIVER
maasive

Elovation {740 at Base of limestone section,
Dip changes between here Stas, 4{73.
Pp spproximately 20° NE,

HEADNATERS OF RAM GREEK

of Ramparts
::-tin 4560 foet AJS.L.
Mp ° N8
Thiciness frem Station 470 to 473
=’~ 32-1- ot
Strike 391 -
Azm:th e
T™hickness 7575' taken as 75000
Station A7 S 45
=:~ 1.8 wiles BSlope = 0
Strike
Amuth
Thickness

=
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