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Jurfave geclogical studies conducted in the
area surrounding lervmite 092 and 93 during the summer
fisld sesscn of L10L0 wars Jasigued to provide deteiled
stratigraphic iuformatis of geclogie sections wiick are
sxpected te underlis these persits, Twe laportant facies
changes and & possille unocenforzity were neted @ a result
of the survay. Situsen dopesits, which were mapped by
sarliar surveye ir the vicieity of Peel Auticline, arve
conspioucusly absent from sections studied in other
localities and hence have adided significance., Additienal
surface stratigrephic studies would be valwmable before
subarking upon & drilling progran. A work program to
include additional detailed stratigraphic studies and
drilling progras is recommanded,
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Permits 692 and 693 enclose nost of Peel River

' Anticlinal Structure. The permit areas and Peel River

|
|

.~ Anticline have beer studied on two previous occasions.

Information obtained during those studies is contained in |

two separate reports as follows: | |
"Geclegical Report on Permits 692, 693, 694
695, 696, 697, & 598 e
Peel River Area, Yukon Territory” by D. B.
Bullock, March 1954,

“Geclogic Report, Yukom Territery, Permits
692 and 693, March 1958, by Dr. K. D. Hughes.

The reader is referred to the first of these reports for
general information concerning accessibility, climate,
topography, history of exploration, and general geological
data., The second report referred to above contains
detailed stratigraphic information obtained through stud= |
ies of bedrock exposures in Lower Peel Canyon and in the
vicinity of Margery Dome. Detailed structural data con=~
cerning Peel River Anticline was obtained from plane table
traverses and is set out in Dr. Hughes report referred
to above,

The survey carried out during the susmer of
1958 and reported herein, was designed to provide strati-
graphic detail of Paleosoic formations in areas adjacent
to Permits 692 and 693. The data derived from this study
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2.
is vital to the evaluation of the subgsurface of these tweo
pernits. This report sets out the information ebtained
during the survey.

Txpa and lethod of Surzaey

The geological survey, which was conducted in
connection with the evaluation of Fermits €92 and 093,
conmenced on August 13th from a base casp established on
Margaret lake, Work on the projetwas carried out in
conjunction with work en Permits 1416 to 1422 inclusive,
and the overall project continued in the field until
Jeptember 22, 1958, Initial studies were concentrated in
the Nackenzsie Mountains to the south of the permits where
geoclogic sections are exposed at altituvdes which are sub~
ject to early snowfall. OJubsequent studies were moved teo
sections at lower altitudes.

Techniques employed in the survey, invelved
the use of a twoman ald sometimes a three=man fly camp
to study the detailed stratigraphy of selected sectiocmns.
These fly camps were set out and serviced by helicopter
{(or fixed wing aireraft where possible). The general
aerial distribution of the strata was sapped by the writer
as an aid to the selection and interpretation of the inter+
relationship of sections to be studied.
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; & Tthick seriss of sedimentary rocks are belisved
{ to underlie Pexmits 592 ard €93, Strata of Cambrian,
Urdovician, 3ilurian, Devonian, Cretaceous, and Tertiary
ages ware studied at exposed sections socuth of the permits,
Each of these groups are discussed in detail in this
report. Detailed litholegic descriptions of all measured
sections are contaimed in Appendix “A" of this repert.

Canbrian strata are exposed along the valley
walls of Neisy Creek beyond the southern boundary of Per-
mits 692 and 693, These strata alse crop out south of
the permits in Inmorr Range. Cambrisn quartsites form the
bedreck which underides much of the area southwest of the
Epntts.
| No attespt was made to sud~divide the Cambrian
which is comprised of guartsites, slatey shales, conglom=
srate, limestesies, and dolomites. The uppar beds are
expossd on Noisy Cresk and these beds are briefly deseribed

”M g .l-}‘a
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Saderlata by esapiemsrate, gartaitie, very has

vith boulders to & lufuu across, :oqnud of

rounded guartszite of various celors.

Cambrian strata are overlain by Ordovician stratq
with angular unconformity. Extensive exposures in the
Enorr Range suggest an estimated thickness of more than
10,000 feet of Cambrian strata. Although detailed studies
were not undertaken, largely because of the limited
ancunt of time available, these strata are not considered
to have any peotential value with respect te the generation

er accumulation of hydrocarbens.

An Ordovician age has been given to a series of
black lizmestones and shales which unconformably overlie
Cambrian quartszites and conglomerates. These strata are
exposed on Neisy Creek where they were studied by Nels
Meyers and Marshall Hirenaka who used a rubbly dingy teo
traverse the creek.

The lower boundary of the Urdevician has been
set at the top of the sandstone sequence described under
the section on Cambrian., The contact between Cambrian and
Ordovician at this locality appears to be conformable but
slsewhere in the area the writer has found that gemerally
the relationship between these two groups is one of

angular unconformity. Ordovician strata can be briefly
deseribed as follows:

ﬁw/l‘d-/ ¢/ ./ﬂr’qlfu
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Jhale, black, platy, graptelitic withk cecasional
black’ linestone interbeds; underlain by 1
blagk, dense to orygi:orntaulm with intsrbeds
of black shale and ¢k chert.
A detailed description of Crdovician stata, as
exposed on Neisy Creek, is contained in Appendix “A” of

this report.

in the Boisy Creek section,

ORERINSFI

The base of the Silurian section exposed on
Noisy Creek has beer arbitrarily placed at the base of a
series of limestone conglomerate beds. The strata assigned
a Silurian age are only partially exposed on Neisy Creek.
The upper beds are covered. A generaliszed litheolegic des-
cription of these heds is as follows:
e e R
fmm&mmmmmu-
erate beds at base of sectiom.
A detailed lithologic description of these ltnuﬂ
is set out in Appendix "A* of this report.
The lower boundary of the Silurian strata appears
to be conformable with underlying Ordovician strata although
the conglomerate heds would seem to indicate some type of
hiatus between these two horiseons. The significance of the

Dulleck V  Haghes
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' oonglosasate 1o not apparent from the study teo date.
? ™e total thickness of the Jilurian section is
sstisated to be 1200 feet of which enly the lower 363 feet
were studied in detail. The upper contact, between Silure |
lan and Middle Devonian, is believed to be conformadle. |

S G S S

e o —— e —— - —

RIS
i

Fossils collected during the study of Peraits
52 and 993 indicate the presence of Lower, Niddle, and
' Upper Devonian strata within the mapped area. The expos~

ures studied are located on Noisy Creek.
[ro——

A lissstone congloserate which overlies Jilurian
strita 15 believed to be Lower Devonian in age and say be
the stzatigraphic equivalent of the Dear Rock formatien.
This conglommrate was firet sapped by Stelck, during the
“um.n.umnmmuumm
Biver Canyon. The congloserate was mapped by Stelek as
lying at the base of the Fort Cresk formation whereas it

sctually lies below the Basparts forsation and has been

feulted inte its positicn at the Peel Canyon.

| The conglomerate has been mapped as Bear Rock

eguivalent in this report. It crops out at sap location
| BS8~19~1. Elsewhare in the permit area it is not recog~
BAsad as o songlenarate but as sassve lisestones, The

Publock & .%y/u
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‘Be |
conglomerate is only about 50 feet thick. The shale beds |
ismediately underlying the conglomerate are believed to |
bhmhnhma.dhnbonimlldldhtholﬂl.t
Devonian sequence. Both the upper and lower boundaries
are believed to be conformable. The significance of the

conglomerate is not clear on the basis of work done to
date.

diddle Davenian

A thick seriss of grey, soft, calcarecus shales
with interbeds of rubbly limestones constitute the rock

~assemblage herein assigned a Middle Devonian age. These

!

- strata are believed to be the stratigraphic equivalent of

|
i
l
!
|
|
l
|
|

' The centact appears to be conformable. The upper boundary

the Ramparts formation. |

The base of the Middle Devonian is placed at
the top of the massive limestones or conglomerates which
have been deseribed under the heading Lower Devonian.

.llphcodutthhucofchhck.phtydlhma 1

This contact appears to be conformable. Good exposures
oflim.m'n-mdclcnlouymmu
map location HifS8-20-1]1.
Th-tuuotludhbtnnmm. like those of
burmm.mtmmmtohlmﬂy

lacking in any vestige of poresity. These beds do, how

Dullock & Haghes
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ever, possess good source and cap rock characteristics.
A total thickness of 2500 feet is estimated.

- Uppaz lavonian

Jtrata of Upper Devonian age can be readily sub~

divided into two formations:

Imperial Formation
Fort Creek Formation

- The Fort Creek Formation, as discussed in this report,

|

|
|
|
|
|
|

is believed to be the stratigraphic equivalent of the
type section of the Fort Creek Formation in the Norman
Wells area. It is composed of a thick series of black,
platy, shales with few black Jimestone interbeds. Both
the upper and lower contacts appear to be conformable.
The upper contact between Fort Creek shales and Imperial
sandstones is gradational. There is an estimated total
thickness of 1000 feet of these shales present in the

mapped area.
Juparial Formation

Sandstones, in part continental and in part marine,
crop out along the Peel River in the vicinity of Calamites
Creek and on Noisy Creek. These strata aze thinly bedded
and in part lensing to cross bedded., They exhibit ne
reservoir characteristics where studied, The sandstones

DBulleck ¢ NMaghes
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are argillaceous and hard,

Isperial sandstones are urconformably overlair by
shales and sandstones of Pennsylvanian age at twe separate
map locations aleng Noisy Creek, The lower cemtact with
Fort Creek formation shales is conformable and gradationmal .
Typically, the Imperial formation is composed of Sandstone,
light grey, hard, thinly bedded with some interbeds of :
shale dark, grey, hard, and sandy, The upper beds of the
Imperial formation often carry wood fragments and :lmctc-f
nodules indicative of a continental environment of daposi- l
tion for those beds. The lower strata of the Inperial l
formation are almost surely marine.
| The total thickness of these beds is estimated
to be 200 feet in the area of the permits.

St ;

Jhales and sandstones of Pennsylvanian age crop
out at two separate and isolated localities aleng Noisy
Ftoqk. The best exposure of these beds occurs at map
location S48=20-3 where about 50 feet of sandstones are
exposed in the valley wall of the creek. The exposed
section is described as follows:

aneen fine cn‘ﬂd and’ u :1- ult{".mu

wi

A0 above and ive bedded. |
fifaat m:.nhmmmm. i
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Al faat Shale, dark grey, clayey, very sandy, heavily

The age of these strata is established from their
stratigraphic position and the presence in the sandstone
nenbers of the fossil tree Jtigmaria.

A sandstone and conglomerate bed which crops out
at map location H588=17=3 is also believed to be of Penn~-
sylvanian age although no fossils were found, The litho-
logic character of the sandstone is the only reason for

this tentative age assignment, because its stratigraphiec

‘relationship to other outcroppings of either Pennsylvanian

jor Cretaceous ages is obscure. The sandstone is clean
and porous, however, and warrants additional study.

| The presence of Pennsylvanian beds in this area
1s unique. The cutcrops studied are apparently isolated
‘erosional remmants as their aerial " distribution does not

appear to be extensive. Additional detailed studies of the

‘outcrops and contiguous areas may provide additional data
‘which would permit the field geoclogist to recognise other
outerops of Pennsylvanian strata. The porosity evident

at map location F0Af=]17=] justifies additional studies

on the distribution of the Pennsylvanian in this area so
as to better predict its potential in areas where adequate
Cretaceous cover exists,

ﬁﬂ#trx :’" %}7 )
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Jtrata of Cretaceciis age can be divided inte
three main lithologic units:

Upper 3Sandstone

Middle Shale

Lower Sandstone
Of the three, only the Middle Shale unit was studied in
any detail whereas the others were given only a cursery
examination,

The Lower Sandstone unit crops out in the area
south of the permits. It consists of a series of hard,
'well indurated sandstones, some of which are conglemeratic,
ivith shale interbeds. There were no reserveir character-
istics noted. The relationship of this Lower Sandstone
unit to the Pennsylvanjian strata is not known. Detailed
studies should be programmed teo include an evaluation of
‘that relationship. This sandstone unit is about 1500 feet
‘thick and is probably Lower Cretaceous in age.
| The Middle Shale unit ¢f the Cretaceous crops out
over most of the area east of the Trevor Range. Strata
making up this unit are described as:

Shale, dark cr:{&hu-uh weathering, thinly

bedded, soft nuserous thin siltstone bands
and lenses. '

3-. isclated sandstones of limited areal extent are
‘known to develop in the lower portion and again in the

. f;ﬂ//'c/ ; . .MI/"‘
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13.
in the upper portion.  The Middle Jhale unit is about
_‘\3000 feet thick and is believed to be Lower Cretacecus in

age.

The Upper 3andstone unit is composed of thinly
badded = lensing continental sandstones. These sandstones
may be Upper Cretaceous in age. They are about 300 feet
thick. No unconformities were noted im the Cretaceocus
section. These sandstones cap the Tever Range. |

|
Poa¥ly consolidated sandstones and clays which |
carry coal seams up to 18 inches thick, overlie Cambrian li
and Ordovician strata in the map area. These beds are 1
:-rortuty in age but are of né economic value to the pur~
poses of this study.

|

,
m
!
|

Clacial boulder clays have been deposited over
most of the area. In some creek bottems along the northerm
side of the Trever Range, huge granite boulders up to 10 t
feet across have been deposited by glacial action. Glacial
erratics are present on the tops of most ridges. 1

The thickness of the glacial till in the map !

|

area varies from sero to 150 feet.

. yffn/ﬁ v{ '( ‘ . %f/l{:.)
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The structural geology of Permits 92 and 693 has
been studied in detail by previcus sufvey crews and the

-nnltnorthnMucumnhodumhy

Bullock (Mareh 1954) and MNughes (Mareh 1958)., The

reader is referred to the above reports for details of

the structural geclogy of the permits. The study herein
reported does little to alter the structural pattern
within Permits 692 and #93 as outlined in those reperts.
A clearer understanding of the extension of Jolo Creek
Fault was obtained during the survey. The southern exten~
sion of the fault has been traced into the Trevoer Range
where it remains a thrust fault associated with the
Richardson Mountains uplift.

Dullock V' Haghes
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Results of the survey of the areasmijacent teo Fermits
092 and 693 prove the presence of good source, reservoir
and cap rock strata within the sap ares. Eeserveir heri-
sons sxposed in the Mackensie lNountains south of the
pernits are present in the Ordovician, Jiluriam, and
Lower Deveonian sections. Of these porous horisons, only
the Silurian retains its poresity inte the area contained |
by Permits 692 and 693, Howewer, in the area of these
perzits the Ordovician and the Lower part of the Silurian
section have become marire shales which afford excellemt
source rock materials for the overlying Jilurian reef
horison.

The writer recommends that additiesal surface stud-
ies be programmed for the swumer of 1959, The pressnce
of bitunen in bedrock exposures in the vicinity of Peel
Anticline coupled with the known presence of socurce,
reservoir and cap rock strata underlying this anticline,
nakes Peel Anticline a good prospect for oil accusulation.
If recommended surface surveys continue to support the
evidence pressnted herein, a slim hole drilling progras
would be warranted on Peel Anticline.

3. ﬁwm’
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