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Aschnow leduements

Ceological hield work was carrmed out during the
summer season of 1967 in the Norman Range of the Franklin
Mountains (Area 1), the Carcajou Range and eastern Caryon
Ranges of the MacKenzie Mountains ( Area 2), the F eel
Flsteau (Area 3), the Richardson Mountains (Area 4), the
western Anderson Flains (Area 5).

Those assisting the author in the lield work were
Canadian F acihic Ol & Gas geologists D. CO!lljﬂ. J. Hardy.
and M. MeKellar: geological assistamt R. Falmer: and
geological technician T . Wallace.

The party was supported by a Bell Model 47CG -2
helicopter flown by pilot H. Tets and serviced by mechamie
J. Flesher ol Klondike Helicopters Ltd. A de Havilland
Feaver flown by pilet C. Mah of Cateway Aviation Litd.
provided hixed-wing support.

The cook. W. Tebbutt, and fecod services were
supphed by M S F Industrmal Consultants .

Geologist . Cosijn, technician T. Wallace, and
draughtsman G. FPobrovsk: assisted in the preparation of the
report .

Thanks are extended to Dr. K. Eccles of Canadian
Facilie Ol & Gas who critically read the manuscript and offered
many uselul suggesthons .
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ACCESSIEILITY

The main settlements in the areas in which thes toe bd
programme was carried out are Norman Vells, Inuvik and
Aklavik .

Coods and services normal to islolated commumbes
are available at Inuvik and Aklavik. Norman Wells erimarsls
serves the Imperial Oil personnel who are emplcyed of the
refinery located at this settlement and hmsted services are
available to others.

F acific Western Airknes has scheduled air services

irom FEdmonton to Norman Wells and Inuvik Northward
Aviation maintains a regular schedule between Inuvik and
Aklavik. Charter air services are availlable from several

carmers in Inuwvik.

Canadian Natonal Telecommumcathons provides
telegram and telephone service from Hav River to Norman
Wells and Inuvik and telephone service o Akl ik Darng
the summer and early autumn Northern T ransportation has
ireight barges in service connecting all points on the MacKenne
River system with Hay River.



EHYSIOGRAFHY

The study area is divisible into three major provinces.
The Interior F lains, the Arctic Coastal F lain and the F ranklin Mountains ,
MacK enzie Mountains , F eel F lateau and Richardson Mountains of
the eastern Cordillera. The MacKenzie River system drains the
area with the exception of the Northern Anderson F lain which
is drained by Anderson and Kugaluk River systems.

The Interior Flains comprise a vast area of gentle
relief and low elevation over which glacial deposits are generally
very thin. The MacKenzie F lain sub-province has elevations
ranging from 100' - 150' along the river to 2300' in the Imperial
Hills , which are a folded and faulted features associated with the
Franklin Mountains. The Feel F lain sub-provinces is a low-lying
poorly drained area. The only area of significant reliei are the
Grandview Hills west of Little Chicago which have a maximum
elevation of 1500'. The southern portion of the Anderson F lains
sub-province is higher in elevation, usually in the order of 1 000",
but is gentle in relici. The central and northern Anderson F lains
are lower in elevation, 500 - BCC', which genily decreases
northward toward the Arctic Coastal Flain, The entire Interior
F lains are characterised by muskeg and numerous lakes aand
small streams. That part of the Arctic Coastal F lain which fell
into the study arca included the MacKenzie Delta and the Caribou
Hills. The Delte is an enormous area oi approximately 7500
square miles w.th elevations ranging from 50' at F oint Separation
at the head of the delta to sea-level approximately eighty mules
north. Through its maze ol lakes, muskeg and abandoned river
channels are three main channels. The East Channel, along
which Inuvik is situated. the Niddle Channel and the Feel or
West Channel upon which Aklavik is located.

The Caribou Hills rise along the East Channel north
of Inuvik to an elevation of 500'. They are gentle rolling hills
which separate the Delta on the west from the featureless coastal
plain to the rortheast.

The eastern Cordillera includes all those areas of
major Laramide deformation. Those sub-provinces in which field
work was carried out are the Franklin Mountains , the eastern
ranges of the MacKenzie Mountains , the western Feel Flateau
and the Richardson Mountains.

The Franklin MNountains are bounded on all sides by
the Interior Creat Flains. They plunge out to the north in the
vicinity of Ft. Cood Hope and to the south in the Wirgley area,
and are separated from the MacKenzie Mountains to the west by
the MacKenzie Flawn sub-province. The Franklin Mountains are
divided into two ranges . the Norman Range on the northwest,
which exhibits the most continuous relie! with elevations ranging up
to 3400', and the McConnell Range to the south which is, at its
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‘ northern end, a discontinuous series of isolated peaks, most of

which are about 2000' in elevation. Immediately to the north of
Wrigley and extending southward, the McConnell Range forms a
clearly defined mountain front with elevations in excess of 3000'.

The MacKenzie Mountains are bounded on the east
by the MacKenzie Flains and the Feel Plateau, the Bonnet
Flume PBasin on the north, the Selwyn Mountains on the eastwest
and on the south by the Rocky Mountains of the southern Cordillera.
The MacKenzie Mountains are divided into several physiographic
units. The Canvon Ranges of the eastern mountain front, between
the Carcajou River area on the south to the northern extent of
the MacK enzie Mountains near the Feel River, are the Carcajou
Range, the Tawu Range, the Knorr Range and the Trevor Range.
These ranges form a .early continous mountain front dissected by
the Carcajou River, the Mountain River, the Ramparts River, the
Arctic Red River, the Snake River and their tributaries, all of
which are part of the MacKenzie River drainage. Where the
mountains are bounded on the MacKenzie Flain and Feel Flateau
the change in relief is sharp, quickly rising from elevations of
1500' - 2500' to elevations ranging from 5500' - 6700'. The
exception to this is the Trevor Range on the north which reaches
a maximum elevation of about 2700'.

The Feel Flateau is bounded on the west by the
MacK enzie Mountains, the PRonnet Flume Basin and the Richardson
Mountains ., on the south and east by the Interior Flains, and on
the north by the Arctic Coastal Plain. It is an area of gentle
reliei drained by the Feel River and its tributaries. E levations
are in the order of 1500' - 2000'.

The Northern Richardson Mountains are gentle in
relief and are unique in that they are apparently unglaciated. They
are characterised by rolling topography at elevations generally
between 2500' and 3500'. The Aklavik Range, atypically rises -
abruptly above the Arctic Coastal Flain to the east. To the north,
the Richardson Mountains gradually decreasein elevation towards
the Arctic Coastal Plain. The White Mountains in the north
central Richardson Mountains are a domal type feature of erosion
resistant rocks exposed at high angles to the surrounding terrain.

VEGETATION

Throughout most of the Interior Flains and Feel Plateau
vegetation is moderately heavy. Foplar, birch, spruce, alder and
willow are normal to the area. Extensive poorly drained areas are
muskeg covered. In the northern Anderson Flain and the Arctic
Coastal Plains the forest cover gradually gives way to grass and
mosses and occasional small birches. During the summer months
these surfaces are generally water saturated and the irregular

-



growth and resulting hummocky surface of this short vegetation -
apparent. Fatterns of frost polygons in these arecas are common.
Elevation is a limiting factor on the vegetation in the
mountain area. The Northern Frankhn Mountains are forested
on the flanks but bare or grass covered cshove 2600'. The
MacKenzie Mountains rarely carry forest cover and are generally
bare of vegetation or are grass covered.
The Richardson Mountains generally are grass or

moss covered except at its southern exiremity where they are
lhightly forested.
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CLIMATE

The chimate of most of the report area is such as to
permit geological field work from about June 1 to September 15,
The start of the season is governed by snow cover in the

mountains and ice conditions on the lakes. In the Anderson River -
inuvik area, the lakes are not generally ice-iree until the last week
in June. Similarly ice on the MacKenzie River restricts barge
traffic into the Delta unii. about June 15. In the latter part of the

season low-lying stratus cloud results in poor flying conditions in
the Richardson Mountains, northern Anderson Flain and over the
coastal area. This climatic feature is the most restrictive factor
in late summer operations. Precipitation i1s very light in the
summer months with no appreciable snowfall and very little rain.
Temperatures are moderate, falling within the high forties and
mid-fifties .

The winter months are the most favourable for
geophysical surveys which are restricied in the summer months
by ground conditions in this generally poorly drained area. The
importance of planning supply requirements in the spring to take
advantage of inexpensive water transportation during the summer
months cannot be over emphasised. The temperature and
snowlfall during the winter months are not extreme particularly in
the northern District of MacKenzie which enjoys a moderating
maritime influence over the somewhat colder continental climate
of the interior.

A more detailed climatic svnopsis of MacKenzie Delta,
which would apply to western Anderson Flain and north Peel
Flain may be seen in figures 3, 4, and 5.
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FREVIOUS WORK

E xploration, primarilv of a geographical nature, began
with Sir Alexander MacKenzie who, in 1789, descended the
MacKenzie River to the Peaufort Sea. He was followed between
1820 and 1850, by Franklin, Richardson, Rack and Dease. In
1884 Ogilvie, of the Department of the Interior, made the first
reliable maps of what is now the District of MacKenzie.

Pioneer geological exploration was begun by Eell of
the Geological Survey of Canada in 1899 in the Great Slave
LLake - Great Bear Lake area. Camsell mapped along the
Feel River and Wind River in 1905. In 1907 Keele descended
the Gravel River, since renamed the Keele River, from the
Yukon Territory. In 1914, Cairnes mapped the geology of the
International Boundary between the Yukon and Forcupine Rivers.

In 1919 Imperial Oil Ltd., began exploration leading
to the discovery, in 1920 of Norman Wells field. ‘

Retween 1920 and 1923 Geological Survey of Canada
geologists Kindle. Cameron, Williams, Whittaker, Hume and
others mapped from Norman Wells south to Great Slave Lake.

In 1942, the Canol project, a joint venture by the
Governments of Canada and the United States, was undertaken.
lts object was to find additional oil reserves in the MacKenzie
River area and construct a pipeline from Norman Wells to
Whitehorse. Under the aegis of Imperial Oil and the United
States Army and supervised by Dr. T. Link, exploration was
carried out over much of the MacKenzie River system from the
Delta to the Ft. Nelson River. Drilling and detailed geological
field studies were made in the Norman Wells area.

The results from this work and new information were
acquired prior to 1954 and summarised by Hume (G.S.C. Memoir

273). Since that time geologists of the Geological Survey of
Canada and others have made available several reports on the
area. Notable are, Gabrielse (1957) who did a reconnaissance

geological survey of the northern Richardson Mountains, Jeletzky
(1958, 1961, 1966, 1967) who studied the Mesozoic stratigraphy
and palaeontology of the eastern slopes of the northern Richardson
Mountains and Norford (1964) who undertook an Ordovician

and Silurian study in the northern Yukon Territory.
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TECTONICS

The tectonic elements of the Western Canadian
Sedimentary Basin pertinent to this report are the northeastern
Interior Great Flains and the eastern margins of the Cordillera.

The Interior Great Flains i1s divided into two main 2
parts. The shelf area to the east and the miogeosynclinal area
to the west. The shelfi area, designated the Anderson Shelf in

the north and the Great Bear - Great Slave Lake Shelf to the
south, is a large low-lying area thinly mantled with sediments
which are structurally relatively undisturbed. The MacKenzie
Miogeosyncline is a plains and mountains province. [t received
a moderate thickness of sediments during most of geological time
and was generally not strongly deformed. The Franklin
Mountains, MacKenzie Flain, Peel Plateau, Campbell Lake
Uplift and Sitidgi Lake Fold Belt are in this structural province.
The eastern Cordillera is occupied by the MacKenzie
Exogeosyncline. It is bordered by the miogeosyncline to the
east and by the Yukon-Cassiar Flatiorm and Ceanticline to the
west which was at least partally emergent throughout most of
Fhanerozoic time. It received great thickness of sediment and
was quite strongly deformed. It contains the Redstone Arch
on the south, the Feel-Carcajou Trough on the east, and the
Bonnet Flume Basin, Ogilvie Arch, Richardson Trough,
FPorcupine Basin, Aklavik Arch, Keele Trough, Dave Lord Arch,
the Brooks Range Geanticline and the Colville Trough in the north.
These features are bordered on the west by the Selwyn Basin
which was primarily a negative element throughout mest of
geological time.

EROTEROZOIC

The oldest known rocks in the Interior Great F lains
and northern Cordillera are a sequence of shallow water clastics
and carbonates derived from the craton and correlated with the
Furcell Series .

The mid-F roterozoic Racklan Orogeny (Gabrielse,
1967) resulted in uplift and erosion of these rocks and produced
an emergent source area along the Yukon Geanticline. A thick
sequence ol fine clastics , probabiy coirrelative with the Windemere
Series, were deposited in the Selwyn Basin and out over the
shelf arca to the east. By the close of FProterozoic time the
stable Yukon-Cassiar Geanticline and F latiorm, Selwyn Basin,
the Redstone Arch, the Oglivie Arch, the Dave Lord A rch,
the Aklavik Arch, and the Selwyn Basin were established.

»
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EALAEOZQOIC

During early Falaeozoic time the Selwyn Basin and
the Richardson Trough, an element formed during Cambrian time,
were the dominant negative features. The Redstone and Ogilvie
Arches appear to have been shallowly submergent.

Cambrian fine clastics, evaporites and carbonates were
deposited across the Interior Great Flains, the eastern Selwyn
Basin and in the Richardson Trough. In the Richardson Trough
a series of graptolitic shales and limestones were first deposited
in Upper Cambrian time in a sequence which continued until
Middle Devonian Time. Very thin Upper (?) and Middle Cambrian
rocks , lyving unconformably on the Lower Cambrian, are found
over the Redstone and Ogilvie Arches. If these two positive
elements were contiguous it would have provided restriction for
the deposition of the Upper Cambrian evaporite sequence of the
eastern miogeosyncline .

Ordovician cherty shales and limestones overlie the
Cambrian strata in the Richardson Trough, Porcupine Basin and
Selwyn Basin while dolomites were formed over the shelf area.
The contact is gradational and conformable in both provinces.
In the Late Ora wician uplift along the western margins of the
Redstone Arch, the MacKenzie Exogeosyncline and the Yukon
Flatform resulted in extensive erosion over these areas. The
basinal area of the exogeosyncline, the miogeosyncline and the
shelf area to the east apparently remained submergent.

Silurian dolomites of the miogeosyncline and the
graptolitic shale and limestones of the basinal areas were
deposited under the same conditions as prevailed throughout the.
Ordovician. These rocks were truncated by an extensive
period of erosion at the end of Silurian or beginning of Lower
Devonian time. The unconformity is angular in the Franklin
Mountains of the miogeosyncline, a discontormity in the central
MacKenzie Mountains and paraconformity ( Norford, 1967) on

the Forcupine River of the exogeosyncline.
Devonian evaporites and bedded carbonates were

deposited over the eroded older Falaeozoic surface on the shelf
and miogeosyncline while in the northern Selwyn Basin, the -
Richardson Trough and the Forcupine Basin of the exogeosyncline,
the deposition of graptolitic shales and limestones continued. By
Middle Devonian time the southeasterly transgressing sea was
depositing uniformly thick shallow water limestones with inter-
calates shales and reefs on the shelf in the miogeosyncline and
exogeosyncline., The end of Middle Devonian time was marked

by the deposition of black bituminous shale which was deposited
over the entire area under quiescent, probably stagnant, marine
conditions. Late Devonian time marked the beginning of wide~
spread tectonism throughout the Cordillera. Uplift was accompanied
by intrusions in the Brooks Range Geanticline, the Yukop and
Cassiar Geanticline, provided source areas for great thickness

-y .S
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of Upper Devonian clastics which were deposited in the exogeo-
syncline, miogeosyncline and the western shelf areas. These
rocks grade from continental in the north and northwest o
marine in the south and southeast.
Carboniferous clastics were deposited over much the
same area and Lower Carboniferous carbonates were deposited
on the northwest flank of the Dave Lord Arch. The Liard
Basin was the only area in which the Carbonilerous. Fermian
sequence is well represented. It is probable that the orogeny
initiated during Late Devonian time continued into the Carbonierous.
; Conglomerates deposited on the southeast flank of the Dave Lord
. Arch - Aklavik Arch features indicate that this was an active ‘
positive element. FPlutonic activities of Middle Carboniferous age
is indicated immediately west of the Liard Basin. Uplit along
the Yukon Flatfiorm may have provided a source area for Late
Carboniferous clastics along its eastern margins . ‘
FPermian conglomerates overlie older rocks with ‘
striking unconformity in the Northern Richardson Mountuns 1
providing more evidence to support Upper Carbomierous orogeny. |
West of this clastic belt lie Permian carbonates in an ofi-shore
position indicated that the Dave Lord Arch and Aklavik Arch ‘

were no longer emergent elements. Apart irom the Northern
Yukon,the Liard Basin continued to receive the clastic sedimen-
tation. Plutonic activities west of the area has been reported
as Permian age (Zielger, 1967). Similarly the Old Crow
Intrusives of the Northern Yukon have been tentative K-AR age
dated as Late Carboniferous or Fermian (Wanless et al 1966,
Paadsgaard et al 1961).

MES OZOIC

The Mesozoic Era was one oi great mobility through-
out the northern Cordillera. The rising Geanticline to the west
acted as a source area for great thickness of marine and non-
marine clastics grading from conglomerates along the geantichinal
margin to fine clastics into the east.

Triassic clastics were deposited in the MacKenazie
exogeosyncline and, possibly in the western MacKenzie miogeo-
syncline. Carbonate rocks of Triassic age are found in the
British Mountains of the extreme northwest Yukon.

Jurassic ime marked the reactivation of the Brooks
Range Ceanticline and the submergence oi the Colville Trough
and the Keele Trough which were the site of deposition of thick
marine and non-marine clastics.

Cretaceous clastics were deposited in the Jurassic
negative areas and east and south across the miogeosynchne and
sheli areas. The geanticlinal belt continued to be a source oi
clastics but by Late Cretaceous time sediments were also being
derived from the Shield area. The initiation of Laramide orogeny
in Late Cretaceous time marked the end of marine deposition.
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Tertiary and Late Cretaceous non-marine clastics were
deposited in the Bonnet Flume Basin and what is now the Arctic
Coastal Flain.

STRATICRAPHY

The emphasis of this systematic stratigraphic resume
will be placed upon the facies found on the Interior Flains, the
MacKenzie Miogeosyncline and the eastern margin of the MacKenzie
E xogeosyncline.

PROTER

No wells outside of the Great Slave Lake area have
penetrated to the Precambrian nor is it exposed in the Franklin
Mountains . Quartzites, dolomites and igneous rocks of the Hornby
and Coppermine Groups dated as mid-Froterozoic (G.S.C. Map
30, 1963) outcrop along the western margin of the Canadian S hield
north of Great Bear Lake. Non-fossililerous green and maroon
shales , tentatively dated as Froterozoic, outcrop in the Campbell
Lake area.

Fine clastics and possibly dolomites of the Windemere
series probably underlie the Fhanerozoic succession over most
of the eastern exogeosyncline, the miogeosyncline and the Interior
Flains .

AM R E
Katherine Group

The Katherine Group, defined by Link in 1921, on the
Carcajou River, is a succession of quartzites and interbedded
shales of unknown thickness.

In Dodo Canyon, 553' of quartzites and shales were
examined and are described in Section 9 which are believed to be
the upper part of Link's Katherine Group. No fossils were found
in this succession nor are any described in the literature so dating
this sequence, therefore is problematical. Some writers place it
entirely in the Froterozoic while others correlate at least the upper
part with the Lower Cambrian Mt. Clark Formation of the Franklin
Mountains . In Dodo Canyon the contact between the Katherine and
the overlying MacDougal Group is apparently conformable and. in
the absence of an unconformity, it is suggested that the Upper
Katherine Group be considered no older than Lower Cambrian.

CAMERIAN
MasDougal Groue

The name MacDougal Group was applied by Link to a

sequence of Cambrian shales, sandstones, evaporites and limestones .

.
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Dodo Canyon on the Carcajou River was chosen as the location

for the type section.

The Dodo Canyon section was examined and the succ-
ession measured and described in Section 9. Referring to Section
9, Link places the top of this unit above the interbedded limestones
and shales at approximately 1880', It is suggested, for reasons

outlined later, that the Cambro-Ordovician contact be adjusted down to

the thin conglomerate at 2048', This conglomerate bed overlies
maroon and bright green shales which could be correlative with
the uppermost Saline River Formation of Middle (?) Cambrian age.

Mount Clark Formation

Williams (1923) described a sequence of quartzites,
sandstones and conglomerates in the vicinity of Clark Mountain in
the McConnell Range defining them as Mount Clark Formation.
These strata are 620' thick and overlie shales of inferred
Frecambrian age. These rocks are reported to contain Scolithus,
a worm ranging from Cambrian to Devonian.

Due to the lack of good zonal indicators dating the
Mount Clark is difficult. [t is conformably overlain by Middle
Cambrian beds and therefore may be considered Middle Cambrian
or older. Willilams and Hume both favour a Lower Cambrian age.

The Mount Clark was not seen by this writer but on
the basis of gross lithology it is suggested that at least part of
the Mount Clark Formation be considered correlative to the
Katherine Group quartzites of Link.

Mount Cap Formation

In the vicinity of the Cap Mountains of the McConnell
Range, about 200' of grey and green shales with red sandstone
and shale in conformable contact with the underlying Mt. Clark
Formation were defined by Williams (1923) as Mount Cap
Formation.

Mount Cap Formation does not outcrop in the area

covered under this report. Subsurface studies, however,
revealed an incomplete section in the Imperial Vermillion Ridge
No. 1 well. The top was reached at 5580' and the well

abandoned, still in Mount Cap Formation, at 5972 Correlation
with the MacDougal Group of the MacKenzie Mountains is
hazardous but a tentative correlation could be made to Dodo
Canyon as illustrated in Section 9.

Ptychoparia a Middle Cambrian trilobite is reported
from the Mount Cap Formation by Williams and from the above
correlated interval in the MacDougal Group by Nauss. A
fragmented fossil collection was made from this interval on Dodo
Canyon during the 1967 field season,
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Saline River Formation

Five hundred feet of banded red and green calcareocus
shales interbedded with halite, gypsum and selerite conformably
overlying Mount Cap Formation were defined as Saline River
Formation by Williams in 1923. The type section lies in the
Cap Mountains of the McConnell Range. Williams reports a
Lingulella fauna of Lower Cambran to Middle Ordowvician
range, but favoured a Middle Cambrian designation jor Sahre
River Formation.

Uppermost Saline River Formation was examined
on the Norman Range and is described in Section 5. In this
succession 415" of massive bedded anhydrite and occasional
gypsum with interbeds of red shale are overlain by 126" of
green and red shale which is succeeded by 94' of interbedded
dolomite and green shale transitional to the overlying massive
Ordovician dolomites .

A tentative correlation to the uppermost MacDougal
Group of the Carcajou Range is made to the interval 2048" -
2340' of Section 9.

In the subsurface, Saline River beds were penetrated
in the Imperial Vermillion Ridge No. 1 well. This well
penetrated a complete section of Saline River evaporites between
2550' and 5580', the lower 2215' being nearly all halite. The
Imperial Loon Creek No. 2 well penetrated 473' ofi Saline River
evaporites between 4620' and 5093' without reaching the Mount
Cap Formation.

Unnamed Cambrian

On Virgin Creek 315' of sandstone, variegated shale
and siltstone underlie Ordovician dolomite. This sequence is
described in Section 11 where it appears to resemble the
MacDougal Group of Carcajou Canvon.

On the Snake River 590' ofi sandstone and shale
underlying Odovician dolomites were examined and described
in Section 15. These strata lie between 5190' and 5780'. The
underlying beds are not exposed.

In the Road River area 815' oi poorly exposed
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quartzite with sandstone and shale interbeds were examined. This
succession is described in Section 17. The contact with the
overlying limestone and shale sequence is covered. Furthermore

it is likely that the Cambro-Ordovician boundary hes within this
overlying sequence as Jackson (1962) reports Tremadocian
graptolites in limestone and shales at the base of the Road River
Formation at the type section.

In the subsurface the Atlantic Columbian Carbon

Reavertail G-26 well reached variegated shales, dolomites and
evaporites at 4570' and penetrated 330' before being abandoned
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at 4900, These rocks are possibly Saline River Formation
correltives . The Atlantic Columbian Carbon Arctic Circle
Ontarature K -4 well encountered variegated shales , anhydrite |
dolomite . sandstone and siltstone at 7942' bottoming a: 8950' alter
penctrating 1008 of probable Cambrian rocks. The Atlantic
Litle Chicage N 32 well reached a total depth of 6420' aiter
penctrating ' ol variegated shales and 40' of halite of probable
Cambran age .

0] - : NMEN

To draw definite conclusions from such scant data as
w presently allorded s hazardous in the extreme., [t does
appwar however that, jlor the present ime the depositional
environment be considered extremely shallow marine or ¢-en
contnental i ecarhest Cambrian ime and very shallow marine
during Middle and Upper (7)) Cambrian time. The possible
exception 1o this thesis s demonstrated by the Saline River

evaporites of the Norman Wells area. It is many times thicker
than ot the tvpe sechon and similarly contrasts with its apparent
correlative in the MacK enzie Mountains. | t appears that

there was a Middle (7)) Cambrian evaporite basin of considerable
size and unknown depth with its aus developed along the eastern
margen of the MacK enzie mogeosynchine, which probably
extended lor an unknown distance east onto the shelf.

CAMBRO-ORDOVICIAN CONTACT RELATIONS

The comtact relationship of the Cambrian with the overlying
Ordovician is not ully undersiood. The absence of good faunal
evidence except in the Richardson Mountains does little to aid in
the sohition ol this problem.

On the Norman Range (Section 5) the contact is
transiional .  In Doede Canyon (Section 9) a thin conglomerate
bed overhes known Cambrian strata and is overlain by a
transitional rone ol himestone and shale. On Virgin Creek (Section
1) & breceia zone overlying Cambran clastics is overlain by beds
ol sandstone , shale and dolomite transitional to the overlving
Ordovician dolomites. The contact on the Snake River (Section
15) s marked by Cambrian sandstones grading into sandstones and
arenaceous dolomites overlain by dolomites of Ordovician age. In
the Richardson Mountains the lpper Cambrian and Ordovician form
part ol an unbroken marine cycle (Jackson, 1962).

AN the wells previously described indicate a transitional,




conformable contact. All these wells were drilled in the geosyncline
and no wells in the shelf area penetrated to the Cambrian.
It is therefore suggested that over the Interior Great
Flains, the Cambro-Ordovician contact be considered conformable
not ignoring the possibility that diastems could have occured under
the extremely shallow water conditions which probably prevailed.
Similarly in the miogeosyncline the contact is probably
| transitional although minor uplift may have temporarily interrupted
| : the deposition along its western margin. As previously mentioned
| there is no evidence of an unconformity between the Cambrian and
Ordovician in the Richardson Trough and this may be presumed
| true for most of the exogeosyncline.

ORDOVICIAN - SILURIAN

Recause the faunas of the exogeosynclinal graptolitic
facies and the miogeosynclinal shelly facies rarely are interbedded,
correlation, apart from generalities, is evervwhere very diificult
to achieve. For this reason these systems will be discussed as
they occur within the project area first in the exogeosynclinal facies
and secondlv in the miogeosvynclinal facies.

Exogeosynclinal Facies

. l & 2 - . LS

Road River Formation

Jackson (1962) erected the Road River Formation for
a graptolitic shale and argillaceous limestone sequence in the Rich-
ardson Mountains. The type section is located on the Road River.
Recause of faulting an accurate thickness could not be determined
at the type section but nearby sections indicate a thickness range
of 5500' - 8700' in the Richardson Mountains and may be roughly
divided into the lower carbonate unit and the upper graptolitic shale
unit. It is unconformably overlain by "Middle Devonian Fort Creek
Formation" and conformably overlies Cambrian sandstones, siltstones
and shales .

The Road River Formation includes all the Ordovician
and Silurian stages of Great Britian in a continuous unbroken sequence.
This formation and its lateral equivalents were probably deposited
over the entire Western Cordillera and certainly over much of the
Arctic Archipelago.

I. Hare Indian Formation or possibly Canol Formation of Basset's
nomenclature.
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A faulted and incomplete sequence . largely m the bwer
carbonate unit, south of the tvoe section was exammed and = |
described in Section 17.

MIOCEOS YNCLINAL FACIES

A faunally clearly defined basinal facies contrasts
sharply with the confused age dating of the fossil assembSlages
of the shelly facies.

While there is broad agreement on the romation of
the Ordovician and Silurian graptolite fauna the coral and
brachiopod assemblages , which characterse the carbonate
succession ol these svstems in the Northern Cordillvra. are
the subject of much discussion. In view of the fact that in the
miogeosvncline and probably over the shelf, Ordovician and
Silurian strata are represented by a continuous cycle of carbonate
deposition and the comtact between the tmo systems s
conformable, age dating is not wvital to a clear understanding of
the stratigraphy of *he immediate area.

- . ' . *

Franklin Mountain Formation

| o Williams (1922) defined the Frankhin Mountain
Formation in the Mount Cap area of the NMacConnell Range. He
assigned a Lower Silurian age to 500" of shales grading wowards
into kmestones and overlain by NMi. Kindle Formaton. Wilkams
considered the Franklin Mountain-Mount Kindle contact to be
unconfermable. The lower contact, with the Middle (7)) Cambran
Salne River Formation was not visible at the npe secnon.

Wilhams (1923) and Laudon (1942 - 7 ) estabhshed the
lower contact, finding it conformable, at Mt, St. Charles on the
Creat Pear Fiver. The complete section exposed at thus locakn
was seen to be B65' thick.

Douglas and Norris (190C, 1991, 1963} and MNorms
(r9es5) studied the Franklin Mountain Formaton and its presumed
correlatives to the west and south. I' now appears that thes
formation ranges from Lower Ordovician to probably the base
of the Upper Crdovician and certainly no higher than the base
oi the Lower Silurian. The contact with superjacent Mi. Kindle
Fornution is now considered coniormable.

Mt. Kindle Formation

Williams (1922) ., in the Cap Mountain area of the
McConnell Range., proposed Mi. Kindle Formation to include
approximately 500' of himestones disconformably overlving F rankkn
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Nountain Formation and disconformably overlain by limestone
breccias of Bear Rock Formaton,

Williams (1923), Laudon (1942 - ?), Douglas and
Norris (1960, 1961, 1963) and Norris have subsequently
studied Mt. Kindle Formation and its probable correlatives to
the north. west and south of the type area. Its age is now
considered to range no lower than the base of the Upper
Ordovician to the top (?) of the Middle Silurian. It is recognised
to be conformable with the underlving Franklin Mountain Formation
and disconformably overlain by Bear Fock Formation,

Vunta Formation

Norford (1964) prooosed the name Vunta Formation
to define about 2,853 of pelletoid, aphanitic and iine cyrstalline
limestones that outcrop in faulted exposures along Vunta Creek
and Fish Creek in the White Mountains of the Northern Fichardson
Mountains . It confermably or paraconformably overlies dolomites
of Cambrian(?) age and is overlain by limestones and dolomites
of Late Silurian age.

-

Vi Siluro-Ordovician

Quiside the type section areas and in the absence of
jossils any dilierentiation of the Siluro-Ordovician into Franklin
Mountains and Mt. Kindle Formations on lithological grounds s
merely speculative. This succession was examined at several
localities in the Franklin Mountains , the MacKenzie Mountains
and. in the White Mountains. Fauna cellections were made but
at this writing determinations are not complete.,

The Siluro-Ordovician section was found to be, in
the Franklin Mountains and MacKenzie Mountains , chiefly grev
microcrystalline to fine crvstalline dolomite normally massive
bedded and oiten containing chain corals and occasionally algal
beds .

In the Norman Range 957' of Siluro-Ordovician beds
exposed from the top of the Cambrian to within about 100' of
the base of the Bear Rock were examined and are described
in Section 5.

In the Carcajou Range of the MacKenzie Mountains ,
1272' of Siluro-Ordovician were examined between the Cambrian
and Pear Rock Formation in Dodo Canvon dnd are described
in Section 9. A similar section on Virgin Creek, described
between 963 and 3326 in Section 11 has exposed 2363' of
Siluro-Ordovician carbonates. On Cavna River the 2426' of
poorly exposed dolomites between Cambrian shales and breccias
and bedded dolomites of the Eear Rock Formation are described

in Sechon 12.
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In the Trevor Range an incomplete section of Siluro-
Ordovician was observed and is described in Section 16. It is
characterised by grey fine crystalline dolomites with neodular and
bedded chert and chain corals and brachiopods in the lower part
of the section.

In the White Mountains a faulted limestone sequence,
probably close to Norford's type section of the Vunta Formation,
was examined. This sequence is described in Section 2%
Correlating to the type section, the top of the Vunta Formation
is probably at 2560' and the stratigraphically lowest rocks ,
probably still within the Vunta Formation, were at 4325, a
total of 1765'.

In the Norman Wells area adjacent to the Norman
Range Imperial Vermillion Ridge No. 1 penetrated 705' of
Siluro-Ordovician dolomites before reaching the Cambrian at
2550'. Also Imperial Loon Creek No. 2 reached the Cambrian
at 4620' penetrating 1280' of Siluro-Ordovician dolomite .

At the north end of the Discovery Range the Atlantic
Columbian Carbon Beavertail G-26 well revealed 2652' of cherty,
silty dolomite of Siluro-Ordovician age reaching the Cambrian
shales at 4570'.

In the southern Anderson Flains Atlantic Little
Chicago N-32 reached the Cambrian at 6290', penetrating 3705
of Siluro-Ordovician dolomites .

CONTACT RELATIONS

Siluro-Ordovician

Although Williams originally favoured a disconformable
relationship between the Franklin Mountain Formation and the
Mi. Kindle Formation later workers are of the consensus that
this contact is gradational. In addition it is now widely believed
that the Franklin Mountain - Mt. Kindle *contact lies in the
Ordovician and Mt. Kindle deposition was, therefore, continuous
across the Siluro-Ordoviciah time line. Nowhere in the Siluro-
Ordovician examined in this past field season was evidence for
such an unconformity observed.

In the subsurface however, three wells examined,
Atlantic Columbian Carbon Arctic Circle Ontaratue K-4, Atlantic
Little Chicago N-32, and Atlantic Columbian Carbon Beavertail
G-26, a persistant bed of white chert overlies cherty dolomites
at 5220', 3690' and 2815' respectively. This marker lies in the
upper part of the Siluro-Ordovician sequence and is suggestive
of a disconformity.

In the Richardson Mountains of the exogeosynclinal
sequence in the Road River Formation the contact is transitional
although Norford(1964) reports the relationship to be para-
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conformable in the Wernecke Mountains .

Siluro-Devonian

The widely varying thicknesses of remnant Siliro-
Ordovician sediments of the miogeosyncline amply demonstrates
their pronounced truncation which occurred at the end of
Silurian or beginning of Devonian time. The angularity on
this unconformity is not seen to be great but rather suggests
a disconformable relationship.

The exogeosynclinal graptolitic shales of the Upper
Road River Formation pass through the Siluro-Devonian
boundary without hiatus demonstrating the negatively mobile
Richardson Trough to be active into Lower Devonian time .

DEPOSITIONAL ENVIRONMENT

It would appear that during Silurian and Ordovician
time sedimentation on the sheli and over the miogeos vnchne
was in a shallow marine environment. Its transitional contact
with the subjacent Cambrian evaporites . its arenaceous . evap-
oritic nature particularly in the lower dolomites . the extremely
thin interbeds of variegated shale, and the presence of chert
in many of the observed sections all indicate shallow . quiescent,
marine conditions .

The abundant coral and occasiona! algal remains
preserved in spite of dolomitisation indicate that extensive
reefing mav have taken place along the western margins of
the miogeosyncline. Large bioherms (7) of probable Ordovician
age were observed in the vicinity ofi the Hornadav River of the
sheli province.

The carbonate banks of the White Mountains and the
llityd Range (Norford, 1964) adjacent to the basinal Road River
graptolite sequence were probably deposited under very shallow
marine conditions .

In the exogeosyncline the Road River Formation
suggests deposition in a deep, steadily subsiding basin. Vertically
graded bedding, extremely poor sorting and turbidites have been
reported in the Southern Richardson Mountains bv Norford and
others. Sedimentary ilow structures, plunging to the northwest.
in overlying beds were observed on the Trevor Range along the
eastern margin of this trough.
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DEVONIAN

Bear Rock Formation

Bear Rock Formation is derived from the Bear
Mountain Formation of Kindle and Bosworth (1921) of which it
is a part, Stelck (1945) defined 246' - 265' of dolomite breccia,
bedded limestone and dolomite and massive gypsiferous dolomite
and limestone, at Bear Rock, in the Ft. Norman area,
as Bear Rock Formation.

The age of Bear Rock Formation has been considered
Devonian or Silurian by a number of previous workers, (Stelck,
Williams, Hume). The absence of faunal evidence in the breccias
and evaporites has precluded exact dating in this facies. Douglas
and Norris (1963) studying the Bear Rock in the McConnell
Range placed this formation in the Middle Devonian but listed no
fossil evidence. RBRasset (1961) reported fauna from basal Bear
Rock as uppermost Silurian or lowermost Devonian. The
overlying Hume Formation contains lower Middle Devonian fauna
suggesting that most, if not all, Bear Rock Formation lies in the
Lower Devonian.

This formation, which is characterised by boulder
breccia cemented by microbreccia in the Norman Range, was
examined on Schooner Creek and is described in Section 1. In
the MacKenzie Mountains carbonate breccia is again characteristic
of Bear Rock Formation but the breccia fragments are, on the
average, smaller and bedded dolomite and limestone comprise a
larger part of the total thickness than in the easterly Franklin
Mountains in Section 1. This westward facies change illustrated
in Stratigraphic Cross-section B-B! (Encl. 3) is observable on
the Carcajou Range between the Little Bear River (Section 6) and
the Gayna River (Section 12) and further west on the Trevor
Range in Section 16, where the Bear Rock was seen to have
only occasional breccia zones.

In the subsurface a relatively large number of wells have
penetrated through the Bear Rock Formation. A number of these
are shown on Stratigraphic Cross-section A-Al (Encl. 2)
illustrating Bear Rock Facies relationships between evaporites ,
bedded dolomites and limestones. It is of interest to note that the
breccia which characterised the Bear Rock Formation in the
structurally disturbed area, has not been so far recognised in
the wells drilled in the Interior Flains.

The origin of the Bear Rock Formation is the subject
of much speculation. That it was deposited under very shallow
marine conditions becoming increasingly evaporitic to the southeast
and east is apparent as shown on Stratigraphic Cross-section B-B
(Encl. 3). The brecciation was, no doubt, some time aiter
deposition and is, mest probably, a solution-collapse type.

The contact of Bear Rock with the overlying Hume
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Formation was seen evervywhere to be sharp, however Swick
reports it to be transitional and corformable at Bear Rock.
Basset (1961) suggests that because of the sharp hthological
change that the contact may be disconformable in central MacKense
area.

Although the conmtact is sharp in many arcas a smudy
of both surfiace and subsurface informaton suggests that the
boundary s transitional and coniormable .

In the exogeosyncline the Fear Fock equivalent hes
within the graptoliic shale unit of the Road River Formaton.

Hume Formaton

The term Hume Formation was proposed by Fasser
(1961) for the sequence of fossiliferous hmestone and calcareous
shale which overhes Bear Rock Formaton and underhes Hare
Indian Formation. The typr section is located on the Hume Rwver
at 65°20'30" N, 129°558'00" W.

The abundance of zonal indicators has permvtted the
dating of Hume Formation to be fixed as Eiichan and early
Givetian.

This formation 1s well exposed throughout the Norman

Range, the MacKenzie Mountains, and the Anderson Flamms. It
was examined at several localiies and 1s descrmbed in manv
measured sections. The Hume Formation s commonly comprsed

of three units: the upper grev, fine gramed, bhioclastic imestone
unit bearing a rich fauna; a middle shaly limestone and calcarecus
shale unit; and a lower grey fine crystalline, fossihierous hmestone
unit. Throughout the miogeosynchine this formation retains a
remarkable uniformity of lhithology but on the western margqins of
the miogeosyncline it becomes increasingly shaly over its total
thickness , as was observed in Section 16. examined on Solo Creek.
In the exogeosyncline the graptolonc shale unit of the
Road River Formation may occupy the Hume interval on Road
River but southward in the Ogilvie Mountains , Jackson reported
the top of Road River Formation to be stratigraphcally lower and
overlain by upper (7) Hume limestone with the lower Hume
Formation equivalents in the Upper Poad Formation.
The contact with the overlying Hare Indian Formaton
is normally sharp but occasionally transitional. This latter case
is best illustrated in the Atlantic Columbia Carbon EBeavertail
G-28 well where upper Hume lhimestones interdigitate with Lower
Hare Indian shale. This writer regards this contact as conformable.

Hare Indian Formation

Hare Indian River Formaton was first delined by Kindle
and Bosworth (1921) on the MacKenzie River, below the Rampars
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gorge, and in the vicinity of the Hare Indian River. Later usage
has shortened the name to Hare Indian Formation. At the type
section it was descriped as dark grev to black shales and limev
shales with manv thin limestone beds. These shales were
recognised to be overlain by the limestones outcropping in the
Ramparts gorge now correlated with the Kee Scarp Formation
of the Norman Wells area. The base was reported to be not

exposed at the type section.
Hume and Link (1945) described 700' of green-grey

calcareous shale with limestone interbeds on the Imperial River
naming them the "Middle Ramparts Shale Member". This unit
is correlative with Hare Indian River Formation of Kindle and
RBosworth (refer to figure 7).

Canol geologists working in the area of Kee Scarp
development, used "Lower Fort Creek" to designate the Hare

Indian in terval.
The Hare Indian Formation outcrops in Canvon Creek

in the Norman Range and is described in Section 2. [t s
sporatically exposed as black pvritiferous vellow weathering

shale with some limoyv beds and bearing crinoids and brachiopods .
It 1s seen to overlic Hume Formation and be overlain bv the
"Canvon Sandstone'", an informal unit occupyving part of the Kee
Scarp position in the oli-reel facies.

Hare Indian Formation commonly outcrops along the
MacK enzie Mountain front as dark grev to black shales,
weathering yvellow and red. occasionally siliceous and bituminous .
Such a sequence was examined in Carcajou Canyon where the
basal Hare Indian is described irom 0 to 248' in Section 8. On
the Anderson F lain along the Carnwath, Iroquois and Wolverine
Rivers, the Hare Indian is seen to outcrop as green, red, and
grey shale facies which are usually soft, calcareous, fossiliferous
occasionally sulphurous and gypsiferous. The basal Hare Indian
in this facies is usually a black bituminous shale. At the Hare
Indian - Canol contact, an arenaceous (7) limestone was commonly
present immediately underlying the Canol Formation. In the
subsuriace the green shale and siltlstone facies 1s common to many
wells in the central MacKenzie area while the more marine dark
grey to black shale flacies has been examined in the IOE Tree
River H-38 well.

In the exogeosvnecline the marine facies is lithelogically
indistinguishable from the overlying Caneol Formation. Whether or
not it is present or has been removed by pre-Cancol erosion i1s, as
vel, uncertain.

The age of Hare Indian Formation is Civetian. The
fauna are reported to bear strong allinities to the assemblages of
Upper Hume Formation and Lower Kee Scarp Formation.

The contact of Hare Indian Formation with the
superjacent Kee Scarp and Canol Formations is discussed later




under an expanded heading but it suffices to say here that it is
transitional and conformable with Kee Scarp Formation and in
sharp contact with the Canol Formation.

Kee Scarp Formation

Kindle and Bosworth (1921) named the fossiliferous
limestone sequence at Ramparts gorge as Rampart Limestone
underlain by the Hare Indian Formation and overlain by the
Beavertail Limestone. Hume and Link (1945) showed the
Rampart and FReavertail Limestone to be facies equivalents and
recommended the latter be dropped and the unit designated as
Upper Ramparts Limestone Member. In 1942 Stelck defined
the Kee Scarp Member of the Fort Creek Formation in the
Norman Wells area. At the type section it is 165' thick, the
upper 120' was described as light grey coralline reei, the
lower 45' as argillaceous brown-grey limestone interbedded
with shale. This sequence was considered to be overlain by
Upper Fort Creek Formation the basal part of which is now
considered Canol Formation, and underlain by Lower Fort
Creek Formation, now recognised as Hare Indian Formation
of Kindle and Eosworth. It then follows that Stelck's Kee
Scarp Member is synonyvmous with the Upper Ramparts
Limestone Member of Hume and Link. Passet (1961)
recommended that the name Kee Scarp Formation be applied
to this unit.

The boundary relationships of the Kee Scarp
Formation were only studied in outcrop on the Gavna River
in the MacKenzie Mountains. At this locality 28' of Kee Scarp
bioclastic limestone overlies Hare Indian shale and is overlain
by Canol Formation. This sequence i1s described in Section
13. In the subsurface Kee Scarp Formation is the producing

reservoir in the Norman Wells field and is recognised in several

wells outside the Norman Wells vicinity as far north as the
Ft. Good Hope area. Some of these wells are illustrated in

Stratigraphic Cross-section A-A". That Kee Scarp Formation

is not always reefal limestone 1s apparent irom a subsurface
study but to erect an "upper" and "lower'" or "reef" and "off-

reef'" formational nomenclature in the Feavertail-Ramparts sense
of Warren and Stelck to an already semantically and stratigraphically

confused units seems unwise at this stage.

Because of faunal complexities and the uncertainty of
the nature of the upper contact relations the age of Kee Scarp
Formation is not entirely certain, however the greater part, if
not all, of this unit lies within the Givetian with the overriding
proviso that uppermost Kee Scarp may extend into the Upper
Devonian.

The contact between the Kee Scarp and overlying
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Canol Formation is presently a subject of controversy and s
considered in the broader context of Middle Devonian and F rasnian
sedimentation under a later heading.

nol For

Kindle and Bosworth (1921) applied the name Fort
Creek Formation to a sequence ol black bituminous shales with

limestone interbeds and a basal petrolilerous sandstone outcropping

on Thunder River, a tributary to the MacKenzie River, north of
Ft. Good Hope.

Subsequently Canol geologists applied the term o
include all the Middle Devonian from the tcp of whari is now
recognised as Hume Formatiorn up to a stratigraphic position
higher than intended by Kindle and Bosworthk. This unfortunate
expansion of Fort Creek Formation contributed to stratgraphic
confusion oi much of the Middle Devoniar. Passet (1961)
redefined the Fort Creek (sensu Kindle and Bosworth) end
proposed the name Canol Formation for the black YSiuminous
shale unit overlying the Kee Scarp Formation at Fowell Creek
on the MacKenzie Mountain front. At the type section the amt
is 75' thick conformably overlain by argillaceous silistones and
soft black shale of the Imperial Formation and is uaderlamn by
cherty and shaly limestones of Kee Scarp Formation.

The contact of the Canol with the superjacent Imperial
Formation was seen at very few localities and no comparative
thicknesses of the Imperial Formation were obtained. On such
scant observations definite conclusions camnnot be drewn on the
nature of the contact relations however it is evervwhere sharp
and does not appear disconformable.

Apart irom sponge spicules ihe unit has so far
proved non-fossiliferous. Until more palaeontological data s—e
available and the rature Jf this formation's relatiorship with
adjacent formations are better understood, the age oi Cano!
Formation is open to question. This writer, however,

t entatively places the Canol in the lowermost Upper Devomnicn.

lmperial Formation

Imperial Formation was first named Bosworth Sandstone

and Shale by Kindle and Boesworth in 1521 for a sequence of
shallow marine and continental sandstones ., shales and silts‘cnes .

At the same time Bosworth called the same sequence Camp Creek

series. Kindle (1936) finding "Bosworth" preoccupied, renamed
the formation Carcajou Mountain Beds proposing Carcajou Ridge
as the type section. Link (1942) suggested moving the type




sechon 1o a location ol superior exposure on the Imperial River
where | 988" of Imperial Formation outcrop was described by
Laudon (1943).

As Fort Creek Formation was redelined as Canol
Formation, Passet (1961) placed the base of Imperial Formation
al the top of the bituminous black shales of the Canol Formation.
The top ol the Impermal Formation i1s located at the disconlormable
contact with the overlving Cretaceous .

The Imperial Formation was not a subject of
stratigraphic study in this padt hield season, Only the lowermost
Swds were examined to attemit to determine the nature of their
contact with the subjacemt Canol Formation which appears to be
sharp but lormable .

The age of Impemal Formatnon has been fixed as
Upper Devonian. Frasman lossils have been identfied by Link
tin Mume, 1954) ot 1000' above the base ol the formation.

This does not preclude the upver part of the formation being
as young a Famenman.

HUME - CANOL STPATICRAFHY

It s convement for purposes ol discussion to consider
the total sequence irom the base of the Hume Formation to the
top o the Canel Formation as an integrated stratngraphic unit.,

Firstly, as mentioned previously ., the stratigraphy
ol this gross interval has been badly conlused since Kindle and
Fosworth made their inital examinations in 1921, These two
mveshigators were largely correct in their interpretation of the
stratgraphic succession only failing to recognise what is now
delined as the Mume Formation. Subsequent workers provosed
several allernete interpretanhons until Basset (1961) proposed
a nomenclature which, with the inclusion of Hume Formation,
returned o essentially the Kindle and Fosworth interpretation .
s vt within the scope of this paper to detail the development
ol the Devoman s tratigraphy in this area but Figure 7 is
meluded lor the reader's informaton.

Tu o which lollows i1s this writer's interpretation of
Hume « Canol deposihion and contact relationships . It should
be drawna to the reader's attention that anv conclusions are
drawn without the benelit of faunal speciation from collections
made in this past lield season. At the time of this writing
palavcontological determinations on this material have not been .
completed .,

The transgressive Devonian marine conditions which
deposited shallow marine carbonates and evaporites of the Rear
FRock Formation continued without hiatus into basal Hume
Formation.

The onlavping Hume Formation was deposited over a
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relatively flat sea floor gently tilted to the west and southwest
under widesoread, stable, open marine conditions. The lower
half of the formation is characterised by argillaceous fossiliferous
limestones and calcareous shales across the miogeosyncline
while the upper limestone unit, often bioclastic, carries a
particularly rich brachiopod. coral, and occasional stromotopo-
roid fauna. The westward gradation to a deeper water
environment is recogmsed by increased argillaceous content.

The Hume Formation is conformably and, in some
instances , transitonally overlain by three distinct facies of the
Hare Indian Formation, the open marine shale and limestone
facies , the near shore shale and siltstone facies and the
himestone reef facies.

The Hare Indian open marine facies i1s characterised
bv grey to occasionally black shales which are often bituminous
and occasionally pyritiferous and siliceous. The resemblance
of these rocks to the shales of the Canol Formation, particularly
in the basal part of the formation, has contributed to the
miscorrelation of these umits. The uniformity of thickness and
lithology of this iacies suggests that it was deposited in a broad,
very shallow, open marine environment, over a ftlat sea tloor
with circulation restricted by depth of water.

The nea’r shom shale and siltstone facies of the
eastern miogeosynchne and shelf has a basal black bituminous
shale member. This euxinic shale can also be recognised
in the western miogeosynchne. In the near shore facies it
is commonly bituminous and contains spores and occasional
plant remains. In both facies it is characterised by Tentaculites.
In the near shore facies the upper Hare Indian Formation s
commonly green to grey-green calcareous shale with siltstone,
sandstone and limestone interbeds. On the Anderson River
drainage system the Hare Indian often containssulphur and
gypsum crystals. The contact with the overlying Canol
Formation is often marked by a limestone bed. The Hare
Indian Formation is now suspected to have a limestone reef
facies which extends from the top of the Hume Formation to
the base of the Canol Formation through the stratigraphic
position occupied by Kee Scarp Formation at Norman Wells .

It is suggested that the Atlantic Columbian Carbon Shoals C-3]
well has encountered this facies. The high limestone and limcy
clastic content of the top of the Hare Indian Formation in the
near-by Atlantic Columbian Carbon Beavertail G-26 well
strongly indicates this prebability. This interpretation s
illustrated on Stratigraphic Cross-section A-Al (Encl. 2).

If this 1s the case then the Kee Scarp Formation of
the present nomenclature must be considered a member of the
Hare Indian Formation.

The Kee Scarp - Canol or, in off-reef areas, Hare
Indian = Canol contact is problematical. Stelck considered the
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In summary this writer would favour, informally at
least, reducing the Kee Scarp Formation to member status
within the Hare Indian Formation. i a Hare Indian - Canol
unconformity cannot be proved then the Canol Formation could
possibly be considered part of a larger stratigraphic unit
grouping the present Canol, Kee Scarp and Hare Indian
Formations .

CARBONIFEROUS

Exploration in the northern District of MacKenzie
has so far considered the Lower F alaeozoic Systems as the
primary objectives. The focus of imvestigation of this project
has similarly been placed on the Lower Falaeozoic . the Upper
F alacozoic, and Mesozoic record receiving only superficial
exammation.

Carboniferous rocks were not examined in outcrop
during the 1967 field season. Gabrielse (1957) reports
Carboniferous clastics in the northern Richardson Mountains and
Zielger (1967) describes clastics of Chester age in the Snake
River area. To the writer's knowledge: no wells drilled in
the miogeosyncline have encountered Carboniferous strata and they
are presumed absent due to erosion or non-deposition.

PERMIAN

Fermian rocks which commonly outcrop in the
Richardson Mountains were examned on a tributary to the R at
River and are described in Section 20. At this locality they
are a distinctive sequence of red weathering conglomerates
which unconformably overlie the lower Falaeozoic sequence and
are unconformably overlain by Cretaceous rocks. These rocks
are the basal unit of a probably much thicker., now truncated.
clastic succession.

To the south on the Vittrekwa River a boulder
conglomerate of Fermian or Permo-Fennsylvanian age unconform-
ably overlies Imperial Formation of Upper Devonian age. On the
Trail and Road Rivers a continental or brackish water fine
clastic sequence of Fermian or Fermo-Fennsylvanian age is in
an angular unconformity with underlyving Upper Devonian beds .

Zielger (1967) and Gabrielse (1966) have suggested

that Fermian deposition was confined to the exogeosvyvncline.




MESOZOIC ERA
TRIASSIC

Rocks in the Triassic system are apparently not
widespread within the project area and none were recognised
during the execution of these field studies.

Marine Upper Triassic shales and limestones have
been reported irom the headwaters of the Caribou River in the
southern Richardson Mountains (G.S.C. Map 10, 1963).

Jeletzky (1967) proposed the name Brat Creek Formation for a
sequence of coarse clastics, bituminous shale and coal of about
500' in thickness outcropping in the Rat River Gorge in the Aklavik
Range. He tentatively assigned it a late Triassic age.

JURASSIC

Jurassic rocks were not recognised in the project area
apart from the Northern Richardson Mountains and are discussed
under the heading Jurassic - Lower Cretaceous.

CRETACEQUS

-

For the purposes of this report the Cretaceous System

is divided into Upper and [LLower Cretaceous on all surface sections,

stratigraphic cross-sections and maps. In the absence of palae-
ontological information formational divisions are, at this stage, very
uncertain on lithological grounds alone. Cretaceous strata can

easily be confused with one another and with the Impenrial
Formation which it commonly overlies.

In the Aklavik Range and northern Richardson Mountains
no formation names areapplied to the Mesozoic but the informal
stratigraphic sub-divisions of Jeletzky (1960) are used.

LOWER CRETACEOUS

n Sault u

The name San Sault Group was proposed by Stewart
(1945) for about 1000' of marine sandstone and shale of Lower
Cretaceous age outcropping on the Mountain River. It disconform-
ably overlies Devonian rocks and is disconformably (?) overlain by
the Upper Cretaceous Slater River Formation. This group is
possibly, in part, correlative with the Ft. St, John Group of the
Liard Plateau. '

Anderson River - Inuvik Area

All Cretaceous rocks, the Caribou Hills excepted, in
this area are mapped as Lower Cretaceous. This does .not
preclude the possiblity that Upper Cretaceous rocks are not
present and may not be found by a more intensive study of the
area., In the northern part of this area, between the Wolverine
River, the Kugaluk River and the coast only very widely scattered
outcrops of black bentonitic shale were found.
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These rocks contain Lower Cretaceous ammonites. The
Cretaceous was seen (o be very thin and forms a nearly
featureless plain. The thickest exposed section was abou’
100" thick and over much of the area the total thickness
probably does not exceed that igure. The Cretaceous =
thicker towards the south but it is probably nowhere thicker
than 400" north of the MacKenzie River and west of the
Anderson River.

JURASSIC - LOWER CRETACEOQUS

Aklavik Range - Northern Richardson Mountains

This area contains the most compicte record of
Mesozoic sedimentation in the northern part of the District of
MacKenzie. It'was a tectoncially active area receiving great
thickness of sediment during its submergence from Jurassic
to mid Upper Cretaceous time.

The stratigraphy is complicated by facies changes .
unconformiies and Laramide and possibly Alman tectomcs b
yvet no formal stratigraphic designations have been propeosed to
subdivide this part of the Mesozsoic. Jeletzky has produced
several exhaustive reports on the area and has zoned the
fauna and divided the section into several informal strangraphsc
umts .

The purpose of our investhgation in the arca was o
obtain as complete a lithological record of the area as possible
within the time available. Several suriace sections were
measured and described in Sections 18 to0 24. These sechons
have been tentatively correlated to Jeletzkv's stratgraphy and
an illustration (Encl. 5) is included to show their relative
stratigraphic position. [t would appear that a complete Jura
Cretaceous record was obtained except ior the Albian shale
and siltstone division and the upper half of the Upper Cretaceous
shale division. [i these tentanve correlations are correct.
Section 20 includes about 1600' - 1900 of Mesozowc. presumably
Jurassic rocks, which are older than the oldest rocks descrbed
by Jeletzky.

The total Jurassic record would then be comprmsed
of about 2900'. The lower 2000' being predominantly sandstones
and the upper 900' chieily siltv shales and siltstones .

The Lower Cretaceous sequence has a basal
sandstone and carbonaceous fine clastic and coal section which
varies from 0' to about 1000" - 1200' , a m ddle shale and
silistone succession of about 1700' and an upper sandstone
sequence of about 1000'. The uppermost Lower Cretaceous
strata which were not seen, the Alpan shale and siltstone

o 3D .




division, is reported by Jeletzky to be about 300 - 800' thick.
The entire Jura-Cretaceous, including the Upper
Cretaceous, so far recognised is in the order of 7000' -

8000' in this area.

UFFER CRETACEOQOUS

SLATER RIVER _FORMATION

The Slater River Formation was proposed by
Stewart (1945) for a shale sequence of Senonian - Turonian
age outcropping on the MacKenzie River below the mouth of
the Little Bear River. $Stewart estimated a total thickness of
1000" at the type locality. FParker assigned 2150' to this
formation in the Mountain River area.

The Slater River Formation possibly correlates .

[ in part, with the Fort Nelson Formation of the Liard Plateau.

LITTLE BEAR FORMATION

[ Link (1921) proposed the Little Bear Formation
for 780 - 850' of continental and near continental sandstones .,
sandy shales and coal seams outcropping on the Little Bear
River. It conformably and transitionally overlies the Slater
River Formation, This formation was not examined in the
field but published literature suggests that due to the lenticular
nature ol beds that regional correlation outside of the tyvpe
locality 1s uncertain.

EAST FORK FORMATION

Stewart (1945) described 850' of plastic marine
shales on the Little Bear River as East Fork Formation.
It 1s reported to conformably overlie Little Bear Formation
and be overlain by Tertiary condomerates. The literature
states that East Fork Formation is not recognised n orth of
the Little Bear River.

CARIEOU HILLS AREA

A sequence of continental and near continental coarse
clastics , shales and lignite beds, which are described in Section
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28, outcrop in the Caribou Hills along the eastern margin of
the MacKenzie Delta north of Inuvik.

The base of this measured section at 744' is just
above shales which are reported (V. Zay Smith & Assoc.),
on the basis of palynological determination, to be Lower
Cretaceous in age. The overlying strata are referred to by
many investigators as Upper Cretaceous and Cenozoic. Our
examination of this sequence has not further clarified this
designation but, as much of the section is rich in plant remains,
a palynological study of samples taken might yield additional
information. The relatively well sorted and well bedded strata
of the basal and middle parts of this section grade into coarse,
poorly cemented conglomerates and essentially uncemented
sandstones at the top. In the opinion of this writer these
poorly consolidated rocks are of Cenozoic age. If this
assumption is correct then the total Upper Cretaceous thickness
in this locality, is less than 700'.

The Caribou Hills, excepted, no rocks of Upper
Cretaceous age were identified between the Anderson River
and the MacKenzie Delta.

AKLAVIK RANGE

Rocks of Upper Cretaceous age are apparently not
well represented in this area. Jeletzky reports Cenomanian
shales in excess of 1000' thick on the eastern slope of the
Aklavik Range. On Stoney Creek 365' of shales, claystones
and siltstones and limey beds were examined. These rocks
are described in Section 24 and are tentativelv correlated. on
the basis of lithology and structural position, with the dark grey
shale member of Jeletzky's Upper Cretaceous shale division.

ECONOMIC GEOLOGY

The ultimate use of this study is to determine oil
and gas possibilities in this part of the Canadian Sedimentar:
Basin. A summary and general evaluation of the stratigraphy
of the area is presented with this point of view.

PALAEOZOIC

Cambrian

The Cambrian system cannot be considered a prime
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objective. The lowermost clastic sequence of the central
District of MacKenzie are well indurated sandstones and
quartzites. The overlying Mt. Cap Formation has so lar been
seen to be near shore evaporitic shale and appears to be a
poor source rock. The Saline River evaporite basin which
probably extended from Little Chicago to at least as far south
as Ft. Norman thins markedly to the west where it s repre-
sented in a relatively thin gypsum and shale (7)) sequence
the Carcajou Range and as a shale and quartazite success.on
in the Atlantic Columbian Carbon Arctic Circle Ontaratue H-34
well. It is possible that a carbonate bank could have formed
along the margins of this basin or along the eastern margins
of the Richardson Trough.

Hluro-Ordovician

The Siluro-Ordovician contains potental reservosr
rocks. Porosity was noted in some surface sections and
several wells have tested appreciable amounts of salt water
and recorded pressures indicating good reservoir character-
istics . The laterally adjacent F alacozoic basinal shales are
potential source rocks. Traps could be found in bichermal,
but more probably. biostromal carbonate banks, porosi
pinch-outs in the bedded dolomites or. if it s n tact present.
traps along a Siluro-Ordovician unconformity .

Devonman

Bear Rock Formation

The Bear Rock Formation s an attrachve exploranon
target. This formation is generally anhydrmtic in the south
becoming increasingly marine to the north and west. Forosmn
could result from subsurface leaching of interstathal and wmter-
bedded evaporites. Good incipient porosity could have been
developed on the shelfi margins in the pelietal imestone bank
of the upper Bear Rock. Drillstem testing has revealed o
variance of porosity development which indicate porosity
pinchouts are common. One recently drilled well, Atlantc
Columbian Carbon Shoals C-31 reports recorvermng a small
amount of oil irom the Bear Rock on a drillstem test.

ume are Indian A Kee Sca Form i hons
This interval offers the most attrachve prospect.

The Kee Scarp Formation i1s the productve jormanon n
Norman Wells field and it seems unbhkely that there are not
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more oil-bearing reels of a similar nature to be found within
the general Norman Wells area and elsewhere. The greater
possibility of discovering reeling built up from a Hume platiorm
for several hundred feet does, in the light of these studies,
seem probable. This is illustrated in Stratigraphic Cross -
section A-Al,

MESQOZOIC

The basal Cretaceous San Sault Formation might,
under favourable structural conditions ., be considered a potential
reservoir, but the best prospect in the Mesozoic System is
undoubtably to be found in the Arctic Coastal Flain.

The B.A. Shell |.O . E. Reindeer D-27 well,
drlled on Richards Island, about sixty miles north of Inuvik,
was abandoned in Upper (7) Cretaceous shale after penetrating
a continental or near continental clastic sequence of 12,668',
Drillstem ‘testing recovered salt water and unmeasured quantities
of gas. PBPearing in mind that the Upper Cretaceous is absent
m the immediate Inuvik area and was found to be less than
1000" thick in the Caribou Hills, this well demonstrates a
marked seaward subsidence of geosynclinal dimensions along
the northern continental margin during Mesozoic time. FEFoth
the possibilities for traps and adjacent source rocks make this
prospect geologically extremely favourable.
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COMFILATION OF FIELD OESERVATIONS

Thus compilation is exclusive of those observanons
described in measured sections .

NORMAN WELLS AREA

Kee Scarp Schooner Creck Canvon Creek
Hume River

ANDERSON RIVER AREA

-.? lA

MAR Anderson River
ARJ
AC Andrew River
. ARM
- CWw Carnwath River
r S CLM - Crossley Lake Area
SR
LIM Iroquois River Area
!
i
= KRM
- KR Kugaluk River
|I " NLCH North Little Chicago
- TRM-6 Thunder River
_ wC
- wJ Wolverine River Area
- INUVIK - AKLAVIK AREA
; a MCL Campbell Lake
- JBJ 1 Jurassic Butte
FPEEL FLATEAU AREA
B < FFJ Fermo-Fenn
" ()

H
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KEE SCARF_ (Type Section: Kee Scarp Nerman Wells )

! 0.7

12 7-11

P o11-16

Covered
4 0-16

Covered

6-16'
© 15-28

Covered (0-15)

Limestone: Brown/brown-grey, very fine

crystalline brecciated. Secondary calcite
medium crystalline, corals rare.

Limestone: Brown, dense very fine/fine
crystalline, many corals..

Limestone: Brown, very fine/fine crystalline,
many corals

ec
(+ shaly)
Limestone: Brown/brown-grey, dense,
many corals.

(+ shaly)
Limestone: Grey-brown fine/coarse crystalline.
Organic material rare. Nodular.

Covered
Limestone: Brown, dense brecciated, rare

algal material, Fine crystalline secondary
calcite .

(4 shaly)

17 15.20 Limestone: grey/grey brown, secondary calcite,
highly organic, algal, crinoids.

® 20-3% Limestone: brown, very coarse crystalline,
completely orgamec.

I?OJS-BS' Limestone: Brown, matrix fine crystalline, very

| rich in algal material and crinoids .

SCHOONER CREEK

1. The organic zone, below the dense chocolate brown
limestone , sometimes increases in thickness .

2. Load casting in the organic zone.

(i)




CANYON CREEK

In the black Hare Indian - Canol shale a nmestone
bed., dark greyv, microcrvstailine with iossils (brachiopod

gy crinoids ) . d

- - HUME RIVER.

HR 44FP & 45 Crab samples from the Siluro-Ordovician.

. ANDERSON RIVER AREA

—
ANDERSON RI\__FR
Fhoto 97 SW/6B-5/48
MAR 19F East end of outcrop of Hume - here about 50
U\I‘Uht‘\‘l i e r t\lllt\‘ *"‘\l ‘||| ICe0OUSs hmestone
-allui ll\lllf groey ~';:|i ArrCOus ‘*h ti' 2 it-h'l'h('\‘i\i\‘\i -
- . well bedded limestone beds up to !I' diameter.
Strike 35, dip 5° E .. good fossil collection
Flll“l-'.‘,‘-‘-»i‘-li'_l:_'. _'\l_i‘\r._\u rchica. Spunaterypa,

I
I"-i\ \‘*‘-If\; | = ll‘llll . \‘t‘u“llu'»- ) .-D‘_t___ill.'lj'_fh‘lg”.q :
Flectospiriter? Streptelasma? and
solitary corals , Froteus . Stingocephalus?

-~ ~ . -
2 Crinoid stems . Composita’,

! Tll("

MAR 20" of thinlv well bedded himiestone crvptocrvstalline
with occasional shalvy beds 6" in top 4' - overlamn

'-"\ 'l(" l"i 1‘|.|t l\ Hlinll' .l.'l~+ |||l:n'.-h‘tn’ ch'l!n‘ddl \!.

o= h«""\p L'L'[_ Sl']tll‘llt'l‘h'l!;c al lhl'-it'.

—
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e
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ANDREWS RIVER

ARJ IF

ARJ 2F

Fhoto 107TA 128/F -:50

Starts in Hare Indian Forn

» v .
grey fissile . Pl wans ., - L [ '
fossibierous: Temtacultes . F rochsopods Noe dep
taken due to shimp . guass Orrronlbal.
3 /295 5 /315 Hare Indian Fo S huak
QIs*y  and green oars hssaile . cal TR L Tow
top white muca seen on beddn solaar = or s
I!Ill(‘!la'lf t‘ull s . shak ] .1. 4T e s =5 *e ’
CXPOosure, Two dips taker ' ] w :

Jip . Much slumpng preciodes o
. Fossils Sll'.-t“ Drachiuopods = fr
’ ARJ 3 Hare Indian shale Jde=scmrmpno -

IO Mcasurme \ill'. E‘-l’ gatimtl .sl L

v » : .-
3 .
. o %
i .
- . -

No sample taken.

ARJ 4

Quicrop

lour

prenl

-

F hoto

B ‘l\l»"'-l't‘t‘nt:-. cal carvous '
,[- to weathermina, Some v
! = i‘ldl.':‘. L= POV i SOIMm b
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rubbly bedded, coquinoid. FErachiopods included
Atrypa. Limestone only seen for 3' before lost
in stream or covered at end of outcrop. Fossil
sample taken. ARJ-4A-F. 50 yards irom
ARJ-4. Small fault cuts out Hume.

Photo 107A 128/8 #253

ACa Hare Indian. Shale: brown/green flissile, slumping.
ACbH Hare Indian. Shale: an anticline with gentle dips.
ACI Hume Limestone: dark grey with interbedded shale.

187%6* Many fossils (Atrypids, Leiorhynchids,
18377 _Rostrospiriierids, Rhynghonellids , Gastropods .
Felecypods)
ACe BIY7” Hume Limestone: dark grey
ACd 13878 Hume Limestone
Fhoto 107A 128/3 12901-213
ACe Hare Indian Shale
AC2 95722° Hume Limestone: dark grey, many fossils
9572F Corals . Brachiopods . Gastropods, Crinoids, More

than in ACI

AC3 Hare Indian S mall outcrop of Hare Indian shale
(black) overlying the Hume. (Hare Indian fossils:
Tentaculites, Prachiopods and Gastropods)

AC4 Hume, many lossils

ACS 27%5 Hume

ACH Hume

ACg 2927 ¥ Hume
ACh 1092 Hume
ACi 31273 Hume
ACi 2I1™2 Fhoto 107TA 128/3-12901-211

Humt-.
ACk Hume
ACI Hume

ACm 95/¢ Hume
AC23 WY/ Hume

Fhoto 106F 128/2 12901-285

AC24 170/ Hume , Limestone: fossils, solitary corals common.

AC25 265/ Hume Limestone: limey shale with shaly limestone.,
Total thickness 50-60'. Lower part many solitary
corals. Corals (solitary and colonial, brachiopods ,

gastropods , crinoids)
Photo 106FP 12841 12901-103

AC26 6174° Hume, Limestone: dark grey

tv)




Fhoto 107A 128-5/101

ARM-15F Rlack calcareous shale, good fissility weathers black
with white excresence {gypsum?) - fairly rich in
Tentaculites - Canol., occasional thin beds 1" of
Black argillaceous limestone.

ARM-16F Fhoto 107A/128-5/102
15' black shale with white excresence underlying,
about 30' recessive black shale, ie. Canol type
dip component 5° down stream (NW)true dip,
strike 334°

Fhoto 107A 128-5/102 with Tentaculites

ARM-17F Immediately below black shale as at ARN-15F and ARM
16F top of limestone, black, dark grey. bioclastic,
argillaceous thinly bedded - 1" rich Brachiopod
fauna, Composita? Occasional Strophemanid
abundant Crinoid stems, occasional Spinatrypa,
Thamnopora Bryozoa spp. Top 1' limestone grada-
tional into shale and has ripple marks. Dip S
W/004°

ARM-18F Fhoto 107A 128-5/102
Strike 4°, dip 3° E on bed ol limestone, crypto-
crystalline thinly bedded with Fhillipsastrea and
Favosites colonies (Favosites small corallites)
in creek overlain by black shale calcareous and
black argillaceous limestone interbedded. Well
bedded 3"-6", 15" thick unit, overlyving black shale
with Tentaculites. Pase of this shale 1s same as
at ARM-17F. Antichnal reversal between ARM-
17F and ARM-18F.

Photo 107A 128-5/102

ARM-18F Occasional Hexagonaria.
Photo of Phillipastrea - Reel 3, frame 20 Anderson
River. Medium grained bioclastic limestone with
abundant Phillipsastrea colonies up to 3' diameter also
Atrypa arctica, Crytina? ribbed Trilobites, Spinatrypa,
solitary corals, Bryozoa, strike 004°, dip 3° E.

FPhoto 107A 128-4/181
\ ARMa 30' Canol typical did not see Tentaculites, very

cursory look - weathering to whitish, yellow or
reddish cast.

(vi)
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CARNWATH RIVER AREA

Cwil

CW2 195/T
Cw# 5077

Cw4 17577y

17075

CWwW5 3267¢"

-shale, fine 1 talus Hume

Fhoto 106F 138/4 168

Black shale. blocky , 9ood laminated and brown grees
In the black shale Gantropods

Fhoto 106F 128/6 69

Hume Limestione
Hume Limestone

Fhoto 106F 128/0 71

Hume Limestone

Hume Limestone

c SLEY ER AREA

CLM-7

CLM-8

CLMI11

Fhoto 107A 129-5/91

in this creek most northerly cutcrop - everythag
north s glacial - no Cretacecus. Talus ocurcrop
is shale. black. hard, hssile i part and maerbeds
ol arqillaceous siltstone with som hineh macerowed
plant debris. Whole s crudely bedded, wnoh
some cross-bedding. occasonal lerrvgrous | and
calcarvous? ) nodules - gvpsum weathers owt ow
surface. This = Cancl-lmpemal.

lestuarmne - lacustrine )

Bench forming unit with good dp slope - &p W
south - at top about 15 sitstone . hght gres browns,
sandy and argllacecus . lam nated hoels cross-
bedded with lenses and mterbeds o7 theck of shale
medium grey and grey clay or shale pelless /2™
1" in diameter, occasional lerruganous concretons
1" to 2" cccasional indetermnate plant mustersal |
overhes shale, medum grey, soll recessive
laminated siltstone sample. Ths = Impene

Photo 107A 129-.5/95
OQuicrop in creek of shale, black Bsssle » places

bﬂ"'l'. (ke Canol) and ht'clh!'hﬂq wmith & wilomesh
or light browmnish cast CLM-N b)), = other places

ftvm)




CLMa

CLMb

CLM-12

CL Mc

CLMd

CLM-14

ClM-e

CLM-i

Cl.Mg
CLMh

e e e e R N

with appearance of Cretacecus as in Kugaluk River
CLM-11 (a). Thin bands of siltstone, sand with
very fine specks of carbonaceous material. One

at top has single Brachiopod. Fragment CLM-II (¢)

Leirorhynchus? This outcrop is most likely Canol.

Rare patch black shale brittle, fissile, weathered
light grey and light yellow brown - Canol.

Could not land here but flew down creek - all
section between here and CLM-Il is Canol.

F hoto 107A 129-5/9
Light green grey sand, siitstone as at CLM-8, but

not outcropping, only float

Fhoto 107A 129-6/51
Very poor outcrop in bank.

Fhoto 107A 129-5/93
S mall patch of Canol - similar to CLMa - weathering

light grey to reddish brown - from air only.
Fhoto 107TA 129-6/50

( Hormezontal)

40" of light grey, sandy, siltstone ,with fine
carbonaceous material dark grey clay pellets

fine grained white mica and worm tracks - small
scale cross-bedding and lenses of light grey silty
shale. Whole unit identical with CLM-8 and bench

forming.

Fhoto 107A 129-7/312

About 5' Imperial overlying Canol - no real outcrop.
Mesa with Canol in slopes and across top between
here and CL Mg, float at top of Impemal -~ like
siltlstone - so there probably a thin veneer forming
bench.

Fhoto 107A 129-6/45

See under CLM-|

Canol float NW ol here, is no outcrop from here
to CLLM«i. Canol mostly poor outcrop.

{vin)



CLMi

CLM;

CL Mk

See CLMh

Fhoto 107A 129-7/310

Canol lowest outcrop in creek and covers plateau

behind.

Canol with a little Imperial type siltstone - pro
top Canol.

IROQUOIS RIVER AREA

CKC1

CKC2 115°/6°

CKC2 F

CKC3

CKC4

RS 135 /4

CKCé 275
CKC6F

CKC7

CKCE8

CKC9
CKC10
CKCIHIF

LIMI9F

/T

Fhoto + 12697 (107A 130-1 CKC)

Canol Shale: dark grev/black . blocks . red |
weathering. No measurement. bad outcrop.

1/2 Canol Shale: dark/grev/black Dblocky .,

brown. vellow w cathering.

On top of Canol shale is a conglomerate with
mollusca.

Imperial, Sandstonc: light/dark grey ., very fi
fine, well bedded with carbonaceous material
rounded. In the sandstone beds o conglomera
4-5". Mosi places eroded. cross-bedding . fe
chert. Real #3, no. 9-10.

Canol Shale: black. blocky . red/brown weat
red. The top of this outcrop is covered (no

Imperial) .,

bably

MMrown

['('L’

ll('f,
well

e

ldspar.

hering

Canol Shale: black/dark grev. bottom blocky .

above sandstone light grev weathered.
Canel Shale:  dark/greyv/black . blochky sed.

weathering.

(30' S of 6) Sandstone/siltstone: grey /brown /buii .
very hine with fossils:  Brachiopods . corals .
Limestone:  light grey, microcrvstalhine . arregular
ht'd\h'd. | imestone with fossils Corals Top

Harce Indian. Measured thickness Canol 95) K C T~
CKC10).

Hare Indian Shale: groev/brown/green . fis=ility .
mica, waxy. On top of this shale a limestone. A
part is covered betwed n the Himestone and the shale .

Limestone (Top Hare Indian)
Imperial.
Fossils Imperial (6) Plants |

Fhoto 107A 129-5/103

About 50'shale . light grev green, weathering
recessive . hght grev waxy rarcly with fine

(ix)
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LIM10OF

12 13278°

13 55713

gramed, white mica and very finely divided
carbonaceous material - rare crinoid stems. one
Felecypod straight nautiloid? tracks? (Hare Indian)
At edge of mesa highest unit 1s thinly bedded,
shaly, silty limestone and caicareous shale,

not all well exposed - rich brachiopod fauna., with
Cyrtina, Marinia, Strophemenids, Crinoid stems,
Trilobites, Bryozoa. Between this pomnt and LIM
9F is continuous shales as ar LIMSF.

Photo 107A 129/i-104 176/5

- -

Hare Indian - Shale light/dark grey. sometimes
light brown grey., weathered. with some lhimey
shale beds. The limey shale beds are dense
(1/2 - 1 cm) loadcasting in these beds. Fossils:
fish scales? The limev beds mostly in the lower

part.

Hare Indian - Shale lLght/dark grey, brown/green,
weathered. Limey shale at the bottom. Fossils:
fish scales?

Hare Indian - Shale light/dark grev. limy. with
more dense beds of shaly limestone 3". Fossils:
same as above flish scales.

Hare Indian - Shale black/light/dark grey. purple.
and yellow weathered, pyrite. Secondary crystals
of gypsum. No measurement.

Photo 107A 129/4 336 274/3

Hare Indian - Shale: dark grey with limestone
beds. The shale is sometimes limy. The
limestone beds have sediment structures (loadcast)
dense. Fossils, Tentaculites? Sometimes yeliow
weathered (sulphur) and red brown.

Photo 107A 129/3-247 210/11

Hare Indian - Shale same as above. dark grey,
with dense limestone beds. Fossils, Tentaculites .
Lingula? Photo (John H.). Reel 2 #32.

Hare Indian - Shale dark grey with hmestone
beds .

Hare Indian - Shale dark grey (Brown/green

weathered). No measurement. bad outcrop.

(x)
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KUGALUK RIVER

KRM-1F
KRM-2

KRMa
KRM-b

KRM-3

KRM-5

KRM-6

KRI L

Fhoto 107A 131-4/169

Palynology

Lithology

About 100' medium grey shale with interbedded
argillaceous siltstone. Siltstone is finely micaceous

with carbonaceous specks and indeterminate plant
material fine grained feldspar (?7) ferruginous

specks and silt-sized quartz. Shale is carbonaceous
and crudely bedded. moderate flissility ripple marked-
occasional small scale cross-bedding.

Photo 107A 131-4/169

Same as KRM-I, about 20' of outcrop - top of
bank
Same as KRM-]l and 2 about 10' outcrop on top

of bank .
On Kugaluk River 100' exposure of black, soft

bentonitic shale. No silt or sand, laminated with
numerous large calcareous concretions up to 3'
diameter - many probably around ammonites -

many large ammonites and bones?

Fhoto 107A 131-1/101

30' light grey and orange weathering, bentonitic
soil (recent glacial?) overlying Imperial sampled
(Spores)

Photo 107A 130-6/180

Imperial sampled nearest to Cretaceous - well
bedded, hard quartz siltstone, argillaceous, partly
carbonaceous , plant remains, shows loadcasts .

ripple marks, normal tracks ard small scale cross-
bedding in siltstones - Beds up to 1 foot but lam nated
scale cross-bedding in siltstones - Beds up to 1 foot
but laminated weathers flaggy joining at right angles
(vertical) flat lying.

Fhoto 107A 131 5#A 12843-338

Imperial Shale - solitary outcrop. Isolated outcrop
exposes 15 feet interbedded shales and siltstones .
medium grey/green grey in colour. Bedding
horizontal. Siltstone shows fluting, worm casts .
small bedding structures. Shale very fissile.
micaceous in part, grading occurs - silt, massive.

( xi)



subconchoidal fracture, grades up into fissile
shale. Siltstone: shale 60 - 40%.

KR2 L. No outcrop seen - talus of flaggy fine - very fine
sandstone and grey green siltstone. Sandstone
poorly sorted subangular quartz grains and sub-
angular/round feldspar. Much clay grade material
50% Chloritic? Siltstone grey, green flaggy, very
poorly sorted. Some weathered shale, paper
thin. 1 - 1 1/2 thick flags sedimentary, iron,
sandstone, fine grained as above with ferrunginous,
dark grey, metallic lustre. Some orange fine

grained limonite spots .

KR3 Massive bedded siltstone grey/grey green, mainly
homogenous , in parts 1 - 18" thick. Some grading
into 3-4" thin green grey shaly partings. Silt:
shale 9:1 occasional thin 1/2" bands iron pan. 10'.

KR4 Interbedded shale and siltstone, ratio 50:50. Siltstone
more. fe stained than below . light grey, very hlinely
micaceous , quite fissile. Oiten finely laminated. Beds
2-3" thick siltstone 3-4" thick shale. Shale - dark grey,
black. soft. PRedding horizontal. Dark carbonaceous
specks seen in some of the siltstone.

KRS L No outcrop seen. Exposed talus slope of flaggy
very fine grained, poorly shed light green-grey
sandstone with many bottom structures - flute
casts, load casts, ripple marks. Flags 1/2 - 2"
thick. Some dark grey rusty weathering iron rich
sandstone. (Some fine grained sandstone flags) .
Flags more predominant but also considerable grey
green and dark grey shales. Some flags have
lamnae, full of carbonaceous specks. Further up
slope some poor oucrop of 9" partings very fine
grained sandstone slumped. No reliable dip.

S andstone poorly sorted, light grey, green, micaceous,
some thin silty shale partings. The sandstone has
scattered grey shale flakes embedded in homogenous
sandstone material Fe stained sandstone has tiny

rare flecks pyrite.

R LT L CHICA
FPhoto 106 0 130/3 116

N.L.Ch In the talus: Limestone with fossils. Dark limestone
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N.L.Ch 2

N.L.Ch 3

microcrystalline with many fossils; brachiopods .
Castropods, Corals, black shale, bituminous .

Shale: dark. dense. irregular bedded, no hmestone.
On the slope (loose) very fine siltstone. Light grey/
brown sandstone very fine rather dense.

Sandstone: grey/brown, micro/very fine rather
dense with many fossils (Brachiopods) 2' below a
grey limestone, m.crocrystaline, | 1/2 feet thack
with shale at the top and at the bottom. The shale

has a red/brown weathering and is sandy .

THUNDER RIVER

TRM-6

Canol in Thunder River.

WOLVERINE RIVER AREA

W . 8

Photo 107A 129/2-243

Shale, dark grey/black. irregular surface after
breaking.

W.C. b 285/ Canol, Shale: black., dense. thicker lavers.

red/yellow , weathering.

W.C. c 3I15/9 Siltstone: Concretous with pyrite, dense,

we. )
W.L. 3
w.C. 3
w.C., 4

sometimes faulted. Rich with iron. Same as above.
gypsum. Light grey himestone, micro-cryptocrystaline
and dense, thinly lavered. vellow weathered pyrmite.
Limestone: hght grey, micro/cryptocrvstaline ., dense
with light grey limey shale. Trilobites in the Emestone.
Thickness 1-2" bituminous .

Shale: grey/green/brown, many with imestone beds .
Limey shale, thinly bedded. easily to break. (&ferem
from the shale above). Linestone beds 1 - 2" kght grey
limestone micro-cryptocrystalline. Fossils: Trilobites .
Crinoids , Erachiopods .

Good outcrop. Shale: grey/green/brown., sometmes
limey (top) lower silty, waxy interbedded with the
shales are limesione beds 1-2" thick, light/dark grey
limestone micro-cryptocrystaline. Well bedded. dense.
Fossils: Brachiopods and Gastropods .

Shale: grey/brown, good fissility, decreasing
limestone beds, (lower in the section). Mainly shale.
Some jossils in the shale: Brachiopods .

{ xin )




Fhotos 107A 129 /2 24 Hare Indian outcrops.

wJ | Dip 5°/25° E of N, fairly reliable.
Agrees with general tend of outcrop which in
places is badly slumped. Outcrop green, grey/
green slightly waxy, with occasional tentaculites .
Fissile, massive bedded turnout. No sample.
150" downstream thin beds brown shale 1/4" thick, one
every 6" etc., origin ol limonite not seen.

wJ 2 No outcrop, but Hare Indian shale debris (as above)
in cuts. Digging reveals poorly bedded shale.

wJ 3 No true outcrop for measurement purposes, but
digging reveals bedded shale in attitude of slump or
creep. Shale soft, waxy, green/grey, fairly
fissile. Hare Indian. No fauna seen.

wl 4 Fhoto 107A 129/1-125
E xtensive outcrop of Hare Indian shale. Two dips
taken, 6°/005° E of N, and 5°/350° E of N of
which the latter s more rehable. Shale, grey.
very flissile verging on paper shale, more brittle.
Occasional scattered very small 1/2" discs.
nodular, limonitic shale. Tentaculites noted.

- W ER RIVER

A. Top of Scarp: 40' sandstone and shale. Sandstone poorly
sorted, fine - very fine grained, bn, in 3-4 jeet beds,
grading sharply at top to green silty shale, about 2 1/2 - 2
feet., Samp A: Imperial. Some of the sandstone has
shale pellets. Colour of sandstone, light grey to grey green.

B. Dark grey very fissile shale., with rare thin limonitic sandstone,
bands , limonitic weathering in stream and in part on shale.

INUVIK - AKLAVIK AREA

CAMPBELL LAKE
MC L -23F See Mosaic - 107TR2WI1/2

30" of Hume? black limestone microcrystalline to
very line grained micrite, slightly bituminous well
bedded, irregular suriace (like interference ripples)
3-6" beds - no clay or shale, fauna of Brachiopods .

solitary corals, trilobites ., crinoids - mainly
unrecognisable - probably Atrypa arctica? Lithology
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MCL-24

MCL-25F

MCL -26

MCL-a

MCL-27

MCL -b

MCL-28F

similar to Campbell Lake dip 15° to B5°.

Fhoto 107B 133-4/214

Unconformity Cretaceous /Imperial

Cretaceous silty sandstone medium sorted, friable
small scale cross-bedding, interbedded with silty
carbonaceous shale dark grey, with small scale
interlensing, fine grained silty sandstone overlyving
medium grey siltstone - white mica and inderterminate
plant remains.

Mgsaic 107B-2WI1/2

Ou terop of limestone medium to grey, thinly rubbly
bedded., to poorly and well bedded, occasional
stringers white chert, slightly argillaceous in part
mainly very #line grained micrite-fairly abundant
fauna, small Brachiopods only one type (Composita?)
Syringopora? (Bear Rock) Dip 21° to south.

Mosaic 107B2 W1/2
Well bedded dark grey lime dolomite, unfossiliferous
(Bear Rock?) Dip 9° to south.

Dolomite slightly limey dark grey, cryptocrystalline,
strongly '"brecciated" with fine lattiee of fine calcite
veins - rare crinoid ossicles otherwise unfossiliferous,

dip 5° - 10°.

Limestone medium grey bioclastic medium grained -
abundant Crinoid ossicles occasional Proteus - Hume
aspect -crudely bedded. Hume type Crinoid stems.

About 50' crudely and thickly bedded encrinite - rather
bituminous overlying section at MCL -28F and same as

MCL-27F.

About 15' black, bituminous limestone wavy bedded

3-6" - common Brachiopods, (Proteus), Crinoids,
cryptocrystalline, fine calcite veins - correlates to

MCL -23F in River.

JURASSIC BUTTE - Reconnaissance

Location: S mall southwest-tending creek immediately

south of Jurassic Butte,

There is good correlation from Mt. Goodenough to

the south side of the creek, were the "Yellow" and "Brown"
sandstones can be seen in the cliff. The stream follows a

(xv)
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demonstrable fault line.
On the north side of the creek there is about 1007

of scree material, which from its size and attitude is near oulcrop.
This sandstone is medium-coarse grained, clean and quartzbc.

> It is not correlative with the "Goodenough sandstones™
but has a character reminiscent of the lowest! sandstone n the
Martin Creek section.

This sandstone was followed to a point about 3/4

miles to the north, where the following section was noted. Al
thicknesses are estimated. The outcrop s fault bounded.

Top: Medium-coarse grained sandstone, as above, about 50

feet sandstone, fine grained brown-grey/brown, very argillaceous
hard well bedded, flaggy, argillacecus content about 408. FPlant
remains, flage 2-3" thick, 70 feet shale, black, dark brown,6 very
silty, mica, carbonaceous about 75 feet sandstone with thin

shaly and argillaceous sandstone partings. Sandstone fine

grained subround/round quartz with orange limonite specks .

many plant remains including roots and fossil wood. Bedding
poor in 1 to 2 foot beds. Large Bellemnites in varmous

attitudes (sample JBJ-IF).

Beneath these beds is a thick massive conglomerate;
whose junction with the overlying strata is not seen. There
approximately 150' of conglomerate, which rests with gentle

angular unconformity on rocks o' probable Fermo-Fennsylvaman age.

Conglomerate: Matrix a red finely brecciated silicecous mudstone,
with large (up to cobble-sized) rounded tabular red staned pebble
of black chert. Much net-veining, mostly calcite about 150",
Angular unconformity. Sandstone thinly bedded, ochrous.
General northerly dip. Mudstone light grey-green silicecus

sandstone.
The above conglomerate is probably the conglomerate
seen by K. G. Alexander described in Section 20 (permo-

Pennsylvanian) .
' This section is also fault bounded against a semes

of red and variegated shales, with a white gypsilerous gloom.
The beds are extremely disturbed, and are probably associated
with an intrusion similar to that described by Cosijn and Falmer
in the Aklavik Area.

NORTHWEST AKLAVIK

The cirular features (L .F. Martin) are connected
with a fault. Big crystals of gypsum, chalcopyrite and galena
are found in this area and are related to an epidote diorite dike.
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FEEL PLATEAU AREA

TRAIL RIVER

Angular unconformity between Fermo-Fenn and
Upper Devoman:  Irregular. angular with demonsirable onlap
of Fermo-Fenn beds No conglomerate seen but in places a

well sorted medium graned sandstone.

Upper Devonan: (1) Shale: medium grev, weathered brown,
<1l hissile small 1" driameter iron-
stone nodules .

(2) Sandstone: 1"=1'2" horisons . very hine/
fine gramed. poorlv sorted. scattered
carbonaceous plant remainms ., some bottom
structures - ilates . load casts | sandstone/
shale ratno 1:15.

(3) Some nodular horiszons . nodules flattened
ellinsoidal . iron stuined ., sihceous mudstone

with dissenmunated Py rate .

Fermo-Fenn: (1) S hale: brown. blocky. mudstone character

)1
O n-u‘la‘:l I‘ll‘\]t‘ iron-=tone nodules . &

3" drameter.

t2) S andstome: Jrev . sithceceous med. S hine
gramed, sub-rounded. 3V"-0" beds
S imndstone /shale ratieo 1:4 on 5 ovcastonal
black chert ar Gins codily plant remains
i medivm gramed poorly sorted sandstone,

Somg micaceous shale simlar to Upper
rﬁr\n'u m and the sandstone weathers in

flags with otten red coloration

The Fermo-FPenn in thus outerop has (o) thicker more

sithceous sandstone (b)) coalyv plant remams as opposcd to ragments
e ) blocky brown shale as opposed to hissile grey shale., Re dding
is goenerally ontorted tectonically and post depositional

PFPJ-1] - plant fragments irom horizon3d" above the unconforiity

ROAD RIVER WEST

Angqular uncomtornaty between Fermo-Fenn and

lll‘]."'l' Dl'\'i‘fll.l'l FQ‘I‘HH‘—F!‘HH "l \i*- al’'e \-‘l'.u‘.ll_
t1) Sandstone and shale: TS S 1V Hagany . -Fll'
sandstones are grouped i 10-20" servies with
thick shales sechons betweorn ., = oonds o
ey meim/coarse graimmed ., poorly sorted,

l\'slll
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OIL AND GAS LIMITED

Surfoce Section Nome CARIBOU HILLS
SECTION 26

Location NTS 107 B lat 68°38' long 134°05'

Area CARIBOU HILLS-REINDEER DEPOT

Province DISTRICT OF MACKENZIE , NWT

Youngest Fm  UPPER CRETACEOUS

Oldest Fm UPPER CRETACEQUS-TERTIARY 7

Exposure Quality GOOD

D Cosyn, H R Palmer

1967

Geologis?

Date  July I8&19,

X

INFORMATION SUMMARY
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OIL AND GAS LIMITED

Surface Section Nome CAMPBELL LAKE B’
SECTION 27

Location NTS 107 B lat 68°16' long 133°29"

Area CAMPBELL LAKE - ROCKY HILL

Province DISTRICT OF MACKENZIE, NWT
BEAR ROCK FM.

SILURO-ORDOVICIAN

Exposure Qualty FAIR

D Cosijn, H.R Palmer

IS5 & 16, 1967

Youngest Fm
Oldest Fm.

Geologist

Date July

INFORMATION SUMMARY
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OiL AND GAS LIWMITED

Surface Section Nome CAMPBELL LAKE A 1
SECTION 2¢

Location NTS 107 B lot 68°11' long 133°29'

Arec CAMPBELL LAKE - ROCKY HILL

Province DISTRICT OF MACKENZIE,NWT

Youngest Fm HUME FM

Oldest Fm HUME FM™

Exposure Quaolity FAIR
Geologist J.W.J Hordy , MG McKellor

Date July 15,

INFORMATION SUMMARY
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OIL AND GAS LIMITED

Surface Section Nome = HEADWATERS OF
FISH CREEK SECTION 25 _
Location NTS 116 P lot 67°52" long 136°32°
Area RICHARDSON MOUNTAINS-WHITE MTNS
Province YUKON TERRITORY -
Youngest Fm. SILURO-ORDOVICIAN

Oldest Fm.  VUNTA

Exposure Quality GOOD

Geologist J.W.J. Hardy, H.R. Palmer

Date August 23, 1967

INFORMATION SUMMARY
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OIL AND GAS LIMITED

Surface Section Nome . STONY CREEK
SECTION 24

Location NTS 106 M lat 67°21' long 135°20"

Area RICHARDSON MOUNTAINS -

Province _ DISTRICT OF MACKENZIE, NWT _

Youngest Fm. UPPER CRETACEQUS

Oldest Fm. UPPER CRETACEQUS

Exposure Quality 600D

Geologist = J.W.J. Hardy

Date  August 24, 1967

INFORMATION SUMMARY
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O AND GAS LWTED

Surfoce Section Nome NO NAME ™ CREEX 8
SECTION 23

Locotion NTS 106 M lat 67°5( long 135° 40
Areo RICHARDSON MOUNTAINS
Prownce DISTRICT OF MACKENZIE , NWT

Youngest Fm_ LOWER CRETACEOUS
LOWER CRETACEOUS

Oldest Fm

Exposure Qualty

Geologis?

POOR / FAIR

J W.J. Hordy , 4 R Poimer
Date  Auvgust 20, 1967

INFORMATION _SUMMARY
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OIL AND GAS LIMITED

Surfoce Section Nems HEADWATERS OF
“NO NAME " CREEK A SECTION 22 :
Location NTS 106 M lat 67°53 long 135°42"
Areo RICHARDSON MOUNTAINS

Province DISTRICT OF MACKENZIE, NWT
Youngest Fm LOWER CRETACEOUS
Oldest Fm UPPER JURASSIC

Exposure Quahty POOR /FAIR

Geologist J W.J Hordy , H R Paimer

Dote  August 21, 1967

INFORMATION SUMMARY
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LITHOLOGY
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O AND 7AS L TED

Surfoce Section Neme  RAT RIVER
SECTION 2I

Location NTS 106 M lot 67°42 long 135° 30

Arec  RICHARDSON MOUNTAINS

Province DISTRICT OF MACKENZIE, NWT

Youngest Fm CRETACEQUS

Oldest Fm  CRETACEOUS

Exposure Quolity GOOD

Geologist J.W.J. Hordy , H R Poimer

Dote August 22, 1967

INFORMATION SUMMARY
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OIL AND GAS LIMITED

Surface Section Nome NORTH FQRK
RAT RIVER SECTION 20
Location NTS 106 M lat 67952 long 135°52'
Areoc  RICHARDSON MOUNTAINS
Province DISTRICT OF MACKENZIE, NWT
Youngest Fm UPPER JURASSIC
Oldest Fm  PERMO - PENN
Exposure Quolity POOR
Geologist K.G. Alexander, T J Wallace
Dote August 18,1967
INFORMATION SUMMARY
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OIL AND GAS LIMITED

Surfoce Section Nome MOUNT GOODENOUGH
SECTION 19

Location NTS 106 M lot 67°56' long 135°27'

Area RICHARDSON MOUNTAINS

Province DISTRICT OF MACKENZIE , NWT

Youngest Fm. LOWER CRETACEQUS

Oldest Fm. LOWER CRETACEQUS

Exposure Quality FAIR/GOOD

Geologist J.W.J Hordy , H R Paimer

Date August 17, 1967

INFORMATION SUMMARY
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OIL AND GAS LIMITED

Surface Section Name MARTIN CREEK
SECTION 18

Location NTS I07B lat 68°10" long 135°40"

Area RICHARDSON MOUNTAINS =

Province DISTRICT OF MACKENZIE , NWT

Youngest Fm LOWER CRETACEOUS

Oldest Fm UPPER JURASSIC

Exposure Quahty GOOD

Geologist J. W J. Hordy, H.R Palmer

Date August 8-12, 1967

INFORMATION SUMMARY
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Anadion R

Ol AND GAS LIMITED

Swriace Section Nome SOUTH OF
ROAD RIVER SECTION I7
Location NTS 106 L lot 66°34' long 135° 37'

Areo RICHARDSON MOUNTAINS

Prowwnce YUKON TERRITORY

Younges! Fm ROAD RIVER FM ?
Oldest Fm PRE-CAMBRIAN / CAMBRIAN
Esposure Quanty FAIR / GOOD

Geotogst D Cosyn, H R Poimer, J W J Hordy
Date August 1-3, 1967

NFORMATION SUMMARY
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O'L AND GAS LIMITED

Surfoce Section Nome SOLO CREEK
SECTION 16
Location NTS 106 E lot 65°50 long 134°15
Area RICHARDSON MOUNTAINS - TREVOR RGE,
Province YUKON TERRITORY
Youngest Fm HARE INDIAN FM
Oldest Fm SILURO- ORDOVICIAN
Exposure Quality G00D
Geologist D.Cosyn , H R Palmer
Octe  July 30, 1967

INFORMATION SUMMARY

This section was measured in thRrees
parts and pletted as one sentinuous
section,

DESCRIPTION

PERCINTY
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OIL AND GAS LIMITED

Surfoce Section Nome _ SNAKE RIVER
SECTION 15

Location NTS 106 F lot 65°29 long 133° 23

Area MACKENZIE MOUNTAINS-CARCAJOU RGE.

Province DISTRICT OF MACKENZIE, NWT

Youngest Fm. BEAR ROCK FM.

Oldest Fm.  CAMBRIAN

Exposure Quality GOOD

Geologist M.G.McKellar, D Cosijn

Date August 5, 1967

INFORMATION SUMMARY
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Guémﬁq{a:

AND' GAS LIMITED

Surface Section Nome ___HUME RIVER Youngest Fm.__CANOL FM
SECTION |4 — Oldest Fm. __ HUMF FM
Location_NTS 106 H lot 65°20' long 129°56" Exposure Quality_ 60OD
Area_MACKENZIE MOUNTAINS - CARCAJOU RANGE  Geologist LW . Hardy , M G McKellar
Province _ DISTRICT OF MACKENZIE , NWT Dote _ June 12, 1967

INFORMATION SUMMARY
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Swfoce Section Nome GAYNA RIVER 8
SECTION 13

Locaton NTS 106 H lot 65°17 long 129° 25"

Arec MACKENZIE MOUNTAINS - CARCAJOU RGE

Province DISTRICT OF MACKENZIE, NWT

Youngest Fm CANOL FM

Oldest Fm HUME F¥

Exposure Quokty POOR

Geotogrst MG McKellar , D Cosyn

Date June 23, 1967

INFORMATION SUMMARY
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SECTION 12

Siwlfaera Serbin tinme

Province DISTRICT OF MACKENZIE, NWT
HUME FM

CAMBRIAN

Exposure Quoality FAIR / POOR

M.G. McKellar,

1967

Youngest Fm
Oldest Fm
Geologis! D Cosin

Date  June 23,

INFORMATION SUMMARY

Fhoeto reference « NTS 106H, fligh

129-5, phote A-12697=148, Tep eof
section correlates vwith base of
section 13, six miles eant,

Location NTS 106 H lat 65°17 long 129° 32'
Aren MACKENZIE MOUNTAINS - CARCAJOU RGE
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OIL AND GAS LIMITED
Surfaoce Section Nome _ VIRGIN CREEK
SECTION NI _ 120°30' |
Location NTS 106 H lat 65°12 long 28°29' - wn
Areo MACKENZIE MOUNTAINS-CARCAJOU RGE.
Province DISTRICT OF MACKENZIE, NWT _
Youngest Fm  HUME FM. i
Oldest Fm  CAMBRIAN */(
Exposure Quality FAIR /GOOD A 1 1
Geologist M. G. McKellar, H R Palmer ( 1
Date June 19, 1967 S
INFORMATION SUMMARY
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AND GAS LIMITED

Surfoce Section Nome _ FANTAIL CREEK

__SECTION 10
Location NTS 96 E lat 65°03 long 127°40'
Area  MACKENZIE MOUNTAINS - CARCAJOU RANGE

Youngest Fm.__ BEAR ROCK FM.
Oldest Fm _ BEAR ROCK FM.

Exposure Quality _ FAIR

Geologist _ D.Cosyn, JW. J Hardy

Province DISTRICT OF MACKENZIE, NWT Date _ June 19, 1967

INFORMATION SUMMARY
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OiL AND

Surfoce Section Nome __ROUGE MOUNTAIN RIVER
__ SECTION 7
Location_ NTS 96 D lat 64°35' long 126°45
Areg_MACKENZIE MOUNTAINS- CANYON RANGE
Province  DISTRICT OF MACKENZIE , NWT

INFORMATION SUMMARY

GAS LIMITED

Youngest Fm.___ HUME FM
Oldest Fm. __ HUME FM.

Exposure Quality  GOOD

Geologist D.Cosijn, J W.J. Hardy, T . Wallace
Daote _ June [7&l8,1967
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a Q.M

OIL AND GAS LIMITED

Surface Section Nome _LITTLE BEAR RIVER Youngest Fm.__ HUME FM.
SECTION 6 Oldest Fm. ___SILURO - ORDOVICIAN

Location_ NTS 96D lat 64°27" long 126°26 Exposure Qualty_ GOOD
Area_ MACKENZIE MOUNTAINS -CANYON RANGE  Geologist_ D Cosin )
Province_ DISTRICT OF MACKENZIE , NWT Date __June 14, 1967 _ _

INFORMATION SUMMARY

T T 1 - 0 TL_—l D '| l__ ] - o - B
L2 i e P ———— ST ————— (e S
H- t - — —_— — -
qas -*-«- - —— - e

WARE INDIAN [ M S - - ) D S R
e ) B ) -

N 171 B = = = B - I - o il -
L--»—-av 1 am e r B R —_——— — - — - - o r =
) R - —— e - —e e e m .= - - -

--—-—---IL b - 4+-F---— ==

p==1= -~ 4 H -t - - Ly B M, atind red & g | BOr REASGRED] . - .
Tor mowe e - T T T et o g w68k, wes oateive, oloe, drwg bl i biE Cor |- f-——-—-=

L ] — e |
-=F--H L 1'-'}"-]—'- s s o S G e = g mmS IS SEESLE =SS RS ST ;:_'_---' -
IR 3| | O o e o S SR P s e ) (T "I
b - 4--4¢M 1 44+4 - - -_—— e m = ——— - - ———-— ~ - ——-———_—-:- -——At--——v--—-A ;—¥---—-1———-——-—

Ll
]
|
L]
0
-
—
—

| [ i S P o o 1 R .
T 1 gy T _ b (et R
" ST T T Jone dv/ax gy, 21aw,,v fop, Oor, Bymc, Crin, Gast . ®TdJe . . e el e con e
- 3 ] '—"_ﬂ_ > T g S P - . - s R — R R j_,: ______-__:.

- - - - —— B .

—— T s = i A T
- '”.‘_,'-f-- -{’L_ ‘ ' — wOEV (L[EF/Eaev) | VP

............... -l - - - - - - -

g % - g I o

]
I
-+ +{-q L-‘—T—-L -
Fhl
s
5N
L
|
|
1
|
|
|
|
|
|
|
\

:
}
E
¥

!.

k-

?i

E

I:

- -‘”. A" ——
P H 4 —
o
280 O =
- 1 1HIET LI
=
e {14 — | ; |
HE -
--HHET 1
I B )| .
JET 1
i L
— | |
o = 1
b =2 l 1
—
o B 0 S

EAR FM x

[=—

i
= - -
. o

RO - | . B T @17 dk gy, vial, dk red wthrg, some cht conc p intxin por, vug por dus to bichg, siL vor
OVICIAN i" I T 1! 1 Crin, Cor, solitary & chain types, bit, w/ dol sround wvugs, high up, calcite i N ——]
T T T 1T T | erystals arowmd vugs, e/vex ) E Y
l !
=

-
{ =

ouw
n
o

Tt :
e e e B B , i
[~ ) ) - = 4]




Surfoce Section Nome_ PROMIBITION CRFFK  Younges! Fm _ HUME FM

Exposure Quahty  FAIR o N

INFORMATION SUMMARY .
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OlL AND GAS LIMITED

Surface Section Naome _ CANYON CREEK B
SECTION 3

Location_NTS 96 E lgt 65°15  long 126°30"
Area_ _FRANKLIN MOUNTAINS - NORMAN RANGE
Province _ DISTRICT OF MACKENZIE , NWT

Youngest Fm. ___ SILURO - ORDOVICIAN .

SILURO - ORDOVICIAN
FAIR

Oldest Fm.
Exposure Quality

Geologist_ D.Cosyn, H.R Polmer

Date  June 869, 1967
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Exposure Quality

Surface Section A

2

o5 126° 30'
Area ERANKLIN MOUNTAINS - NORMAN RANGE Geologist_D.Cosin, H R Paimer, T.J Wallace
Province DISTRICT OF MACKENZIE , NWT

Youngest Fm.

Oldest Fm. ____HUME FM
FAIR

AND GAS LIMITED

oIL

Uneempleted seetion in the Hume Fermation,

kower Huse Fersation sevared, upper Hume

Fermation not mensured,

Location




Surface Section Name

SCHOONER CREEK

a é.@w

OlL AND GAS LIMITED

SECTION

|

Youngest Fm. __ HUME FM

Location__ NTS 96 E lat 65°17 long 126°35'
Area____FRANKLIN MOQUNTAINS - NORMAN RANGE

Province _ DISTRICT OF MACKENZIE, NWT

_FAIR
Geologist___D. Cosiyn , H R Palmer

Exposure Quality

Oldest Fm.__ SILURO - ORDQVICIAN

Date

June 5 6 6, 1967
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