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ABSTRACT

The Lower and Mlddle Devonian sequence of the Snake
River area displays a major facles change from carbonatesin
the east to shales in the west. Structural compllications and
Insufficlent paleontologlical evidence makes a thorough under-
standing of the stratigraphlic relatlonshlps involved very
difficult.

The Devonlan stratlgraphic nomenclature of the Norman
Wells region 1s appllicable only in the eastern part of the area

and a revised nomenclature for the western part 1s recommended.
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LNTRODUCTION

General

In the latter three weeks of June, 1961, geologlate
of Texaco Exploration Company carried out geologlcal investl-
gations in the Snake River area of the Yulon and Northwest
Terrlitories, The Snake River area (Fig. 1) is located along
the Yukon Northwest Territories border approximately 175 mlles
west of Norman Wells,

The purpose of this study was to galn more detailed
stratigraphic information on the Lower and Mlddle Devonian
formations of thils area Investigated previously in reconnalisg-
sance studles during 1958,

The stratigraphlic data was obtained mainly by measur-
ing sectliors along the frontal ranges of the Mackenzle Mountalns.
In additlon, several outcrop locallties were visited and all
pertinent lithologlc data recorded. The locations of the mea-
sured stratigraphic sectlons and the inspected localltles are
shown in Fig. 2.

The base camp for thils operatlon was located on the
east shore of Taylor Lake (Fig. 2). A fly camp was established
on Battleshlp Creek to better facllitate the lnvestigatlons 1n
that region.

The weather in the vielnlty of Taylor Lake was gen-
erally favourable thoughout the entire operation but rain squalls
were qulte common along the Mackenzie Mountaln front. These

storms hampered operations on several occaslons durlng the course

of the work.

Cont'd,..
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Scope of Operations

Thls operatlion consisted of a detalled stratigraphilc
investigation of the Lower and Middle Devonlan formations using
field methods wldely accepted as standard procedurssin this
type of work.

Stratigiaphic sectlions were measured and described in
as much detall as possible and samples collected at every major
lithologlc break. Fosslls were collected in several locallties
and thelr positlion in the lilithologlc successldon carefully recor-
ded., A five-foot "Jacobs staff" was used in measuring all
sectlons.

Sectlion names were derived from nearby topographlc
features and coded wlth an appropriate name and number, In-
spected locallties were recorded simllarly except that a letter
was substltuted for the number to dlfferentlate between loca-
tions wlth the same letter code,

In order to facllitate correlatlon, detailed strip
logs were constructed showing all pertinent data, A copy of
these logs along with description of inspected locations 1s in-
cluded wilth this report.

As further ald to correlation, microfossil samples were
collected at ten-foot intervals“from two stratlgraphlc sectlons
located at the eastern and western extremlties of the area of
study. The work on the mlcrofossll 1s not yet completed but
i1t 1s hoped that useful results wlll be obtained,

Cont'd...
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Transportation, Communication and Supply

A conslderable amount of time.was spent prior to trea
fleld season investlgatling the loglstics of transportation,
communlcatlion and supply.

A Bell model 47~G-2 helicopter and a Beaver float
plane were used as a means of transportation whille conducting
the actual fleld lnvestigatlonz. Food supplles were pur-
chased 1n Fort Nelson and along with the camp equipment were
transported down the Mackenzle Rlver system by boat and barge
to Sans Sault raplds. The aviation fuel was obtalned at
Norman Wells and barged down the Mackenzle Rliver to the Sans
Sault raplids on the =same trip. The camp equlpment, fuel
and supplles were then flown into Taylor Lake by Beaver.

Communications with alrcraft and PWA at Norman Wells
were malntalned by a Marconl single side band model CH16A radio
transceiver, It was intended to be 1in direct contact by single
slide band with the Company office in Edmcnton but on only two
occaslions was direct communication possible over this vastc dis~
tance,

Personnel and Acknowledgements

The party corslsted of the followlrng technical per-
sonnel:
Geologlaeta: D. R, Yont and P, W, Hay
Assistan? Geologlstse: R, Brown and D, Ferrle.
Alrcraft Personnel were: P, Peterson and A, Boles pllots and

H, Eskelson, Englneer,

The boat and barge were owned and operated by D, Turner of

South Nahannl, Cont'!d...
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The kitchen dutles were handled by E, Forman.
All concerned co-operated loyally in the lnterest of a success=-
ful operation,

Previous (Geologlcal Work

The earliest geological work in this region was con=-
ducted durlng the Canol Project in 1942, The results of this
investigation are summarized by Hume (1954).

Perry (1953) in an unpublished report described the
soutliern Rlchardson Mountains and adjacent areas,

Wheeler (1954) explored the Selwyn Mountains to the
south,

Bullock (1957) studied the Middle Devonian rocks in
the Margery Creek - Peel River Area,

Martin (1957) made a comprehensivé study of the north-
ern Yukon - Iqwer Mackenzle River reglon.

Texabo Exploration Company geologists carried out
stratligraphlc reconnalssance of thils region during the summer

of 1958,
Basset (1960) revised the Devonlan Stratigraphy in

the Norman Wells area to the east,

Physlogravhy

The Snake River reglon 1s situated in the southwest-
ern portion of the Peel Plateau. It inciudes the Mackenzie
and Wernecke Mountalns to the south and the Bonnet Plume Basin
to the west. The Peel Plateau 1s a great trlangular terrace
occupying the angle between the Mackenzle and Richardson Moun-

tains. Its surface 18 of gently rolling %Yerraln and 1ts north-
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east boundary 1s marked by a steep scarp facing the Mackenzie
Delta. The greater portion of the Peel Plateau is muskeg
covered but in the Snake Rlver area rounded hills capped by
Cretaceous sandstones are present. The maln streams, Iin-
cluding the Snake and Arctic Red Rivers are deeply incised into
the Plateau wlth broad flat valleys and steep banks,

The Bonnet Plume Basin 13 a broad flat region under-
lain by Tertiary sediments which rest unconformably on folded
lower Palaeoczolcs. The Bonnet Plume Basgin represents the
peneplained southern extension of the early Richardson Moun-~
talns.

The Mackenzle and Wernecke Mountains are formed maln-
ly of folded sedimentvary rocks and rise to elevatlons of over
6000 feet, The Wernecke Mountains contain small intrusions
and are separated from the Mackenzies on this basls,

STRATTGRAPHY

General

The Lower and Middle Devonlan sequence in the Snake
Rlver area diifers markedly from the Devonian succession of
the Norman Wells region to the east, The lower part of the
Devonlan successlon represented by carbonates in the Norman
Wells reglon undergoes a major facles change westward to shales
in the Snake Rlver region. Structural complications along
the Mackenzle Mountaln front in the vicinlty of thls facles
change make stratlgraphle correlations across the area un-
certain, It 1s hoped that the mlcropaleontologlcal studles

may solve some of the problems involved,
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FIG.3. LOWER AND MIDDLE DEVONIAN STRATIGRAPHIC RELATIONSHIPS
IN THE SNAKE RIVER REGION
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Bagset's (1960) terminology for the Devonian succession

can be applled readlly in the eastern part of the Snake Rilver
area, To the west, however, these stratigraphlic units cannot be
recognlzed and new terminology 1s necessary. Because of lncom-
plete faunal evidence a new divislion of the Devonlan sequence in
the Snake Rilver region wlll not be proposed here. For purposes
of discussion, the shalé facles in the western part of the region
wlll be termed the Battleship Creek Unit, after the locallty where
1t 1s best exposed,

Battleship Creek 1s a small western trlbutary of the
Snake Rilver whilch has 1ts mouth close to the Mackenzie Mountain
front,

The stratligraphic units of the Lower and Middle Dev-
onlan of the Arctlic Red and Snake River area are takulated 1n
Flge 3. A discusslon of these units wlth reference to thelr
lithology, thlickness and facles variatlons follows:-

Lower Devonlan = Bear Rock Formation

The Bear Rock formation 1s the oldest stratigraphic
unlt ¢f the Devonlan successlon, Its base 1s marked by an
orange weathering dolomlte 50 to 100 feet thick, referred to as
the Upper Orange Member. Thils Upper Orange Member rests con-
formably on light grey Silurian dolomlite and serves as a very
useful marker bed throughout the Snake River reglon, The Upper
contact of the Bear Rock wlth the overlying Hume formation is
gradational and 18 placed at the first sppearance of a continu-
ous successlon of the characteristic medium grey limestones of

the Hume formation,
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The Bear Rock varies from 900 to 1000 feet in thick-
ness In the easter part of the Snake Rliver area. Its equlva-
lent thlickness 1n the western part of the area ls unknown due
to the facles varlations.,

In the eastern part of the area the Bear Rock con-
slsts of an Interbedded sequence of light and grey dolomltesand
medium grey limestones. Crinoldal debris 1s quite abundant in
some zones and scattered corals, brachlopods and stromatoporolds
are also present. The brecclated dolomite characteristic of
the Bear Rock formation at Norman Wells 1s not developed in thils
reglon, The orange weathering dolomite at the base of the for-
mation 18 cryptocrystalline and hilghly pyrltic. The upper bound-
ary of the Upper Orange dolomite 18 gradational with overlying
carpbonates, The Bear Rock formation weathers lnto a series of
ridges and saddles, The distinctlive basal orange dolomite
characteristicly weathers recesslvely.

The Bear Rock carbonates thin rapldly westward and are
represented by 300 to 400 feet of limestones resting on the upper
orange member. This rapld thinning 1s probably a result of a
westward facles change to shales.

Middle Devonlan = Hume Formation

The Hume formation rests conformably on the Lower Deve
onlan Bear Rock Formaetlion. Its upper contact wilth the overlying
Hare Indlan formation is gradational,

The Humé formation 18 500 to 600 feet thick in the east~-
ern part of the Snake Rlver area. Its equivalent thlckness in

the western part of the area 1s unknown due to the facles change.

Coxlt'd. v a
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The Hume formation in the Arctic Red River regilon is
similar in lithology to 1ts type sectlon consisting of medium
to light grey weathering, thick bedded lithographic limestone.
It 1s generally unfossiliferous except near the top and weath~-
ers resistantly. The Hume formation change facles westward
to black calcareous shales In the Snake River region where 1t
1s represented as part of the Battleship Creek Unit.
Middle Devonian =~ Hare Indlan Formation

The Hare Indian formatlon rests with gradational con=-
tact on the Hume River limestones. Its upper boundary 1s mar-
ked by an abrupt lithologic break to the argillitic sheles of
the Canol formation,

The Hare Indlan formatiocn is 300 to 420 feet thick
in the eastern part of the Snake Rilver area. Its thickness in
the western part 1s unknown due to the Middle Devonian faciles
varlations.

In the eastern part of the Snake River area, in the
vicinity of the Arctic Red River, the Hare Indian is represen-
ted by a highly fossilliferous sequence of rubbly weathering
arglliaceous limestores and calcareous shales, It contains
much more limestone than the type section but carrlies the
characteristic colonlal coral and brachiopod fauna of other
exposuregs along the Mackenzle Mountaln front. The highly
fossillferous nature and recessive weathering distinguish it
from the underlying Hume formation. The lime content of the
Hare Indlan formation appears to persist westward for some dis-

tance past the facies change in the underlying Hume formation.
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In the extreme western part of the Snake Rlver area however, the

Hare Indian limestones become nore arglllaceous and gradually

shale out,

Middle Devonlan = Canol Formatlion

The Canol formatlion rests wlth sharp contact on the
Hare Indlan formation, It 18 overlain by the sllty shales and
sandstones of the Upper Devonlan Imperial formatilon.

The thickness of this unit was not measured 1n the
Snake River area but 1ls estimated at 500 feet,

The Canol formation is characterized by resistant
weathering hilghly indurated black shales or arglllites contalin=-
Ing abundant pyrite. It weathers a characteristic yellowlsh to
reddish colour and splits into £" to %" thick plates. The Canol
is unfossiliferous and noncalcaresus which distingulshes from
the underlying Hare Indian.

The characteristic lithologlic nature of the Canol, per-

sists over an extremely large area.

CONCLUSIONS

The geologlcal investigations of the Snake River area
have contributed valuable stratigraphlic information on this 1lilttle
kngwh reglon. Correlation problems still remain to be solved and
a revision of the Devonlan stratigraphic nomenclature appears
necessary., Detailed Micropaleontologlcal studies may be of value-
able asgistance in determining the age relationships involved in

the facles change.

The presence of Mliddle Devonlan organlc carbonates

along the Mackenzle Mountain front may enhance the petroleum
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possibllities of the Peel Plateau area conslderably. However,
the equivalent beds in the subsurface would have to be much
thicicer and more widespread than those observed in outcrop 1f
commercial production is to be realized, Further evaluatlion
of thie area will be dependant largely on the effectlveness of
subsurface geophysical methods in outlining favourable reser-
volr areas and improved economic conditlons.
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APPENDIX
Lithologlc Descriptions of Inspected Localitles:
0 MARG =-A
The following stratlgraphlc succession in ascending
order was observed at thils locality.
Sllurlan:
Limestone, argillaceous, dark grey to black, micro=-
crystalline, thin bedded. Interbeds of black cal-
careous shale contalning large ovoid limestone con=-
cretionary layers are present. Occaslonal interbeds
of light grey weathering limestone one to two feet
thick were observed, A dwarf brachiopod fauna 1s
present.
Devonlan:
(1) Limestone conglomerate:
- conslsts of pebbles and cobbles of medium grey
lithographic limestone 1n a matrix of dark grey
arg{llaceous limestone. The rock 1s well cement-
ed.
(2) Black Shales - 250 feet est.
- shale, black, calcareoug, with thin limestone
interbeds,
(3) Grey Shales -~ 750 feet est,
- shale, medium grey, weathering, calcareous.
(4) Canol Formation
- shale, hard, argillitic, platy, weathers

e reslstantly.

Cont'd,..




3. b s ado

ety s reres .-l L Rl e T e ] e
i "ﬂ-r-y-ft—.r'-f‘*H e —‘—"IK" ‘r"l{"—-— R i S e B
. 3 o # L} wot bt IR i ;
Fe —my A 1l aL ~
- ; U R
¥ ol ey

W |
(Bt

ST, i ) B < et T 1'.
' Lt Ak iy . - § 9
¥ Lkt I‘"Ji\u\ e, gk (' At H “
J . * ol 1
317~ S S ¥ = ..-'

2

.‘I' NOIL - B

The contact of the Battleshlp Creek unlt and the Canol
formation 1s exposed at this locality.
Battleshlp Creek Unit:

Limestone and shale interbedded, dark grey to black.
Penecontemporaneous slump structures obseaived, Contact with
overlying Canol formation very sharp and appears dlsconformable.,

Canol Formatlon:

Shale, dark grey to black, argillitic, weathers

reslstantly.
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