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ABSTRACT

A geological field study was carried out on Yukom Territ-
ories Permits 1337 and 1338 during the summer of 1959. The
object of this survey was to obtain additional stratigraphic and
structural informatien in order to evaluate mere accurately their
potroloum possibilities. Results of this survey indicate that the
area occupied by the Permits is situasted om the basia margia of
a stable shelf, a pesition that weuld lead to accelerated reef
growth as the basin margin continued to subside. The observed
increasing thickness of resfal structures ia the Palessocic strata
westward or toward the basin, seems to verify this postulation.
The adjaceat basin deposits make excellent source beds and the
porous reefal structures of the stable shelf form adequate res-
ervoirs. This, coupled with the occurrence of a satisfactory

structural trap within the area, mahkes the Fermits very attrac-

tive as a potential petroleum producing area.
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GEOLOGICAL REPORTS ON PERMITS
1337 AND 1338
PEEL RIVER AREA

YUKON TERRITORY

INTRODUCTION

The object of the geological survey of
permite 1337 and 1338 dur 3g the summer of 1959 was to obtaia
more stratigraphic and structural detail of the area im ovder to
evaluate more accurately its petreloum potentialities. Thiswork
was a continustion of the preliminary survey carried out last sea-
son wnder the direction of Mr. Bruce Bulleck.

Inasmuch as the underlying Palecsoic strata of the
Permits would be the mest likely target for exploratory drilling,
a major effort was made during the field seasca to gain a greater
knowledge of these beds. In order that this could be denme these
stzata were studied to the south of the Fermits, in the Mackeanie

Moustaims, where they crop out.
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The whels effort of the author and his party was gear-
ed to obtaining measurements of representative sections, estad-
lishing the stratigraphic sequence, working out the v:ructural geo-
h.y-luotpnuqhwuum. This report, although
pnm-ﬁbhnﬂ.dmmﬂpwemyd&ou-
derlying rocks, attempts alse to present am interpretation of the

sedimentary history of these strata and anm evalustion of their de-
positional enviroament as a poseible habitat of oil.

LOCATION AND EXTENT

Yuken Terviteries Fermits 1337 and 1338 are situsted
between the paraliels of 65° 30 and 65° 40' north latitude and be-.
tween the meridians of 133° 30° and 133° 52, 1/2' weet longitude.
The northwest cormer of the nearly square blocl, which comprises
the two permits, is located appreximately 20 miles south and 9
miles cast of the conflusnce of the Peel and Smake rivers. There
is a tetal of 79,473 acres contained ia the two permite.

TOFOGRAPHY AND DRAINAGE

Permits 1357 and 1330 are located along the southern
margia of the Peel Flastesn physiegraphic province, a great trigngular




terrace lying at the fest of the Mackensie Mountains to the south

and the Richardeen Mountains to the west. Although the evea-

ness of its surface is the striking feasture of the Platesu, this
even surface is brokea in the south and west, where the Per-
mits are lecsted, by rounded hille and ridges standing above
the main surface velief of 1500 to 2000 feet. In this portiea of
the Flatean the general surface configuration is controlied to a
great extent by structure and resistamt lithology. Rt appears
that there has been a geatly undulating surface which reflected

* the underlying structure. This surfiace has beea cut by glaciers
and the present dendritic drainage has become incised imto it,
some of the streams im the mortheast part having cut fairly deeps
stesp-sided valloys imto the loss resistant shales. Surface sleva-
tiens over the Permit areas vary betweea 1500 and 3500 feet
above sea level.

Almest the entire area is drained by tributaries of
the Smaks River, which flows north just east of the sastera mar-
gin of Fermit 1337. The extreme seuthwest cormer of Permit
1330 is drained by a tributary of Noisy Creek and thus is past
of the drainage basia of the Bemmet Flume River.
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CLIMATE, VEGETATION AND WILDLIFE

The climate, vegetation and wild life of the gemneral

area has been adequately described by Bullock (1958) as follows:

Low tomperstures and light precipitation ave charac-
teristic of the region discussed in this report. The
average mean temperature for Aklavik is reperted
to be 14° F. It is expected that the average mean
temperature will be slightly higher for this area by
virtus of its mere southerly geegraphic pesition.
Average total precipitation for Aklavik is apprex-
imnately 9 inches. Saew begine to fall in early Sept-
avsberand has melted again by June lst.

Temperatures of 80° and higher are not uncommen

in the summer time. During the field season of 1958
July proved teo be the wettest sneath end August the dry-
est. Nermally, wet unsettied weather occurs frem
September 1st te September 20th when freanse-up

The 1959 summer field season was apparently an

abnermal one for unseasonably cold and wet weather cccurred

throughout July and August. Comnsiderabls rain and saow hamper-

od the field work late in July.

In regards to the gensral climate and wildlife Bullock

As a result of low temperatures during winter menths,
permairost is present throughout the entire arvea.
During the summer menths, the frost-free some is
Himited te the top 10 or 12 inches of seil. This fvost-
free sens is composed of an upper layer of reindeer
wecs and lichen and a lower layer of humus seil. The
moss coverssems to provide excelient insulation




theredy prevesnting thawing beyeand this surface some.
Below this the growad is permanently fresea. Areas
from which the mess has beea stripped thaw to con-
siderable depth. Areas adjacent to stream chammels
and lakes thaw to a greater extent than do moss cov-
ered areas.

During summer months the permafrost provides ex-

celiont refrigeration for food storage. Meat stored

in pits chepped into the {rosen ground with an ame can
be kept for two weeks without spolilage.

Vegetal cover over the area is fairly sparees. Fredom-
inant tzee type is stunted black spruce. Underbrush is
comprised of alder, dwarf birch and willow. Somme pop-
lar are to be found along the dry sandstoms ridges.

The trees arve larger and more abundast along river
valleys. Spruce trees with 12 te 15 inch butts were
noted along Feel and Sanake Rivers. Ammular growth
rings of these trees are very close together making
the weed very strong. lLogs frem these trees make
excellent building material. Similar logs have been
used effectively as building materials in many of the
settloments throughout the morth country. It is imt-
eresting to nete that logs from trees of this type are
used as foundations for houses and that these logs are
not subject to rot because of the permafrost conditions.

The tops of most of the ridges ia the area are barrea
of tzees. The tree line is located at about the 2000
foot level. In the areas that ave free of trees typical
tundra-type vegetation prevails.

Wildlife is very abundant throughout the entire area.
Big game animals include moese, caribou, Dall sheep,
and grisaly bear. Fur bearing animals include lynx,
martia, beaver, muskrat, fox, bear and wolf. Fish
commeon to the area include Arctic grayling, some
Delyvardia, jack fish and whitefish. Waterfowl, ex-
cept for a few ducks, are not commena. Ptarmagia
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ummumwmm

Moose ave plentiful in the area. Caribou migrate
into the mountaine during the early spring where
&oummhu.lﬁohmmd-»bd
all sununer. Late in August the Caribou begin to

wmmmmwmumnm
winter in the pretection of the trees.

CULTURE AND ECONOMY

mnponm.nuuuwunuuum
transition sone between the territories of the Hare and Kutchin
Indign tribes (Jenness 1955). These ave tribes that are members
J&QWW]MQMMM
ma”hmemmmnm-csun.su-
mese group of languages ia eastera Asia. The present Indians
mhm.amnommm-mm
much more use of wood than of stcve. The present population is
localised around small trading posts, the closest ons of these to
the report area being Fest McPherson. The bulk of the population
amommoﬁmu-mqammdm"w'
.Mdnﬂ“%ﬂm“mmmmu-

maxnrﬂmmm.hmuruhadmw

century.

Their chief occupation is fur trapping but some work
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o aumereus sawmills which arve situsted alomg the banks of the
Peel and Mackeusie rivers. Others supply the laber force mec-
cessary for urban aveas and find employment at odd jobs which
are a part of the ecenomy of & small village. In addition, there
are a fow people of European ancestry, who are engaged in the
business, educationsl and govermmental ssrvice activities of

the towa.

ACCESSIBILITY

The ares is remete and access to the general region

during the summer menths must be by chartered, flost -equipped

sirczaft. These can be arranged for in Aklavik, Northwest Ter-

ritories, or Dawsen City, Yuken Territory, both ceaters being
served by regular commercial airlines. The nearest lake to the
Permits, frem which aircraft can operate, is Moose Lake, sit-
usted about two miles south of the southern boundary of the Fer-
mit avea. Omce this lake is reached, access te points withia the
Fermit area proper must be gained by helicopter, for feot travel
over qpo‘“mdmm.nnahvulh very ar-
duous.

During the winter, access tould be gained {romn Daw-

ser. City over a winter tracter road which was built to supplyDEW
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line operatioms. This road cwts acress both Permits 1357 and
1338 in a general cast-west divection, and continues eastward

to the Mackenmie River.
Suppliss may be obtained from: stores either im

Aklavik, Dawsoa City, or Fert McPherson.

METHOD OF STUDY

rhﬂ“ydhuuvuc-dmmm
1959 summer field seasen. The gensral regienal structure was
Whm.—du-nm’umt&oom-ﬂ-‘mh
ﬂudaiqdut‘unuuhhlko’ut. The field wezk was
mnmwwm-m-uuqmay.
e—u.vudumommln-w.umuu
from the base-camp itseh, leccted at Msose Lake. The base-
camp was serviced from Fort McPhersou by float -equipped
sizcraft.

Geological investigation of Permits 1337 aad 1338
during the peried of July 1 through July 23 consisted of a detail-
u.mdmmmmu-lmmmdm
mrmummmmwum“hhc--
yoa Rawges of the Mackennieo Mountaing. The geelegy was plot-
mamumwmuu-unuu.m
M"Man&di:llb.nouncmbndd
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$00 foet.

The study was a contimuation of the recennsissance
survey conducted by Mr. Bruce Bullock during the 1958 field
ssason. DBesides a more detailed study of the stratigraphy and
stzucture of the areas, a systematic examinstion of the rocks
was carried out in ezder to pestulate the envircament of depe-
sition and to determine if possible the regienal aspects of sed-
imentation oo that the report area might be asseciated with the
ovezall sedimentary basia.

The majority of nutcropping strata in the Permit
areas are Cretaceocus in age and clastic ia character. Insuffic-
ient exposures of these strata withia the Permit proper preveated
accurate stratigraphic measurement, but a section was measured
outside the Permit boundary so that such infermation could be
obtained. Imasmuch as strata of Cretacesus age cover almeost
the entire Permit areas it was necessary to carry out o study of
the Paleescic vocks, which undeziie the avea at depth, in the

Mackensie Mountains where these strata crep out. As meny trav-
oerses as time permitted weve made and the grees lithelegy of the

stratigraphic sections encountered was nsted for uee in the imter-
pretation of the geologic histery and depocitional cuvireaments.
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PREVIOUS WORK

The histery of exploration of the vegien in which Per-
mits 1337 and 1330 are located has been adequately presemted by
Mz. Bruce Bulleck ia the 1958 repert on this area te which the
reader s referred for this information.

Meove recent Miorvatusre portaining to the gensral ve-
gion has been published in & repert by 1. J. Martin (1999), ia
which he discusees the stratigraphy and depecitienal toctenics
of the region and mahes an exceliont cummary of the Mevature
doaling with the goelegy of the asea.

Interest in the ares has boen stimaulsted by the resemt
oll and gas discovery by Westeran Minorale Limited No. | Chanse,
on the 3 millien acve Lagle Plaine ell reservation 150 miles nesth-
oast of Daween Clty. The well, & socend tost following the wnous -
cossful Eagle Flaine Ne. |, flowed gas & the rate of 10 milien
cuble (oot a day and aloe ylelded Mght gravity oil.

Centinusd surfase enplovation has boon carvied en by
mest major oll companios and many of the indopondent oll predusere
during the 1999 fleld scasen. Plans are being lormulated for afd-
Kienal goclegic surface studics lor nomt yoor and peccibly seme
drilliag ia the Pesl Pistess ares nertheast of the Vermit arees
hoveia reperted.
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REGIONAL GEOL.OGIC SETTING

The geelegy of the area of Permite 1337 and 1338 can
bost be presented, firet by acquainting the reades with its velation-
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ship to the regiomal tectomic framework of the vicinity, and eec-
ondly by a detailed description of ite local geologic components.

The Peel Platesu is the dominant areal feature of the
region. It is a great triangular terrace underlaia by Mescsoic
and Paleoscic strata and lying at the foot of two mountain ranges,
the Richardsoms on the west and the Mackensies om the scuth. It
overlooks the Interior Plains om the mortheast. The striking even-
mess of its surface is broken in the south and west by hills standing
above the main surface. These hills, separated {rom the moustain
froat by a broad, pocrly defined valley. appear to be formed of re-
sistant vrock that have remained as ercsicnal remnants of a great
continuous arvea of mearly horisontal strata formerly capping this
part of the Plateau. The Mackensie Mountains, which form the
southern boundary of the Plateau, are carved frum & series of
large east-west treading anticlines. These amticlinal structures
are very flat ia their central parts, the strata lying almost horisom-
tally or dipping gently across large areas. These ceatral portions
of the anticlines have been carved into the Maia or Backbone Ranges
whereas the fromtal or Canyon Ranges have beea cut {rom the steep-
ly dipping northera limbe of the amticlines. Some major faulting
is associated with these ranges and the orogemic forces producing

them have caused some of the amticlines tc overtura to the morth,
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The Masinasie Mesntains tvend westwasd aleng the
southern margia of the Peel Plstesn. In the vicinity of the Sashe

River the deminant cast-west Rirustural tvend of these mountaine
hﬂntﬁ-.MWd“h-‘
Macheanie Mountaine appear to join and continus wostward with
thw.mMQ“uwh
the nerthwasd tzend of the Knery Range beanch, & complon styue -
turel axie whish appears te hove it continustion ia the Richardossn
Mountains, which form the western boundary of the Flatesn.

The junstien of the Knoev-Richesdoen Mountain stvus -
turel tvond and the Mashennie Moustaia tvead frames the couth-
west cornsy of the Pesl Plstoss and feeme the margin of & strus-
tural basin. The thich sorice of sodimentary strata, which undor-
lie the Pesl Fiatean, crep out ia the Machensie, Knerr, and Rich-

ardosn mountala ranges.

The Kneev Range, strusturally o large anticlae,
phunges (e the asrth alsng he Knove-Richesdosa strustural anle.
This structural caddle, together with the lese recistant basia
hb‘“lb&“bﬂ“-“lﬂy“b
evesion meve readily han the werse recictant carbeastes of the
ecuthers Knovy Range and the Richasdoen Moustalns fasther nevth,
hae reculied in the formation of o low, oubdusd area, almost
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wﬂhﬁm-ﬂmwr'muhmnh
west of the Knory -Richardsen mountain tvend. Through this low
avea, which stands little higher than 1000 feet above sea level,
has boen cut the lower canyon of the Feel River.

Pezmits 1337 and 1338 are situated in the transitien
sone between the Machsasie foothill belt and the Peel Platess.
Structural deformation has caused the thick sedimentary section
umm-.modmnmmnm
inte the velatively horisental strata of the Plateas. In additien,
an aveuste anticline accompanied by sumerous faults has been

formed in the fosthill belt.




STRATIGRAPHY

GENERAL STATEMENT

The outcropping strata of Permits 1337 and 1338
are composed almost entively of rocks of Cretacecus age, the
exception boing & narrow bok of Devonian strata cropping out
aloag the southera margia of Permit 1337. Sikusted as these

Permits ave, ia the transition scas between the FPeel FPlatean and
the Mackennie fosthill bekt, these older beds dip nesthward bs-
neath the Cretacecus strats that underlie the Platean. A vesis-
tant , lower Cretacesus sandstons caps & low cast-west treading
vamge of hills, which stand out sesth of the Canyen Ranges, and
is woually separated frem the mountain froat by a bread, peerly
defined valley. The regicnal dip ie to the north and successive-

ly younger beds of Cretacecus atrata crop out ia east-west treading
belts away from the mountains.
Well out on the Platean the beds are nesrly herisen-

tal and the even surface of this physiegraphic foature is brehen
oaly by a few hills standing above the main surface. These hills
are erceional remnants of a great continusus layer of resistant
upper Cretacecus sandstome that fermerly capped this part of
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the Platean. The distribution of these eresional remaants, be-
o&ommmu&duMWndCM
rock, alse reflect the miner structural warping which has effected
the area.

A 20 place within the Permit areas were there com-
plate sectisns of Cretacesus strata expesed. In order to obtain
mw.khuu-l“yﬁodnwdﬁu‘
beds, atraverse was made down the Saghe River. Akbhough high
v&:mmw.-UﬂymM
was made and appreximate thicknesoes determined.

In oxder to adequately study the Paleeneic strata

that underiie at dopth the permit aveas. a sumber of sections
were measured and described from lecations to the seuth of the
Pbmhovbnmuocnpnh&oc” Ranges of the
Mackenaio Mountaine. The fellowing is a generalined discussion
of not caly the outcrepping strata of the Permit ares, but the rocks
expected te lie at dopth bensath the Permits.

CAMBRIAN

The entire Cambrian soquence was not studied in the
course of the investigation. At the various places where strati-
graphic sections were measured the upper comtact of the Cambrian
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segqusnce was taken a8 the tep of a thick, pink and white quartsite,
which grades into a well comented sandstenms in places, was meas-
ured and found te be at least 1000 feet in thickness and divectly
underlying a thick sequence of Ordovician, Silurian and Devonian
carbonstes. Immediately cast of the Smake River this thick quarts-
ite was overlaia by a sequence of red and greea phyllitic shales,
which in turn are overlaia by about 80 feet of white and pink
quartsite. Abeve this second gquartsite is the Paleoseic carbon-
ate sequence.

Cambrian beds composed largely of carbeaates crop
out within the maia ranges of the Mackensie Mountains sad assec-
isted with theose is & sequence of evaporites, expesures of which
are preseat along tributary cresks of the Smake River. The lower
Cambrian sectien is dominantly one of carbeonates and this Mthology
appears te dominate the section farther west ia the Knorr Range.
However, here alse are two quartsite horisens present in the wp-
por part of the section, the thimmer upper cne containing a cebble
quartsite coanglomerate. The upper quartsite appears to be a
lense from the west, formed late in Cambrian time whea tectonic
activity effected a positive area in the area now occupied by the
Bommet Flume basia.

A persistant ¢ill of trap rock was noted at several
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lecalities throughout the Main Ranges. It is associated with the
lower carbonate part of the section and was not studied.

The dominant carbonate sequence of Cambrian strata
that is exposed in the Knory Range west of the Permit areas, ap-
pears to become more clastic northward, for Stelck (Hume 1954)
reports 6500 feet of Cambrian slates and shales at the southern
end of the Richardson Mountains oa the Peel River, which is only
24 miles northwest of the Permits.

Although there were no reserveir characteristics
noted in the Cambrisn beds and they do not appear to be a poten-
tial source for hydrocarbons, they could contribute a great deal
to an understanding of the depositional pattern being established
in early Palecsocic time. A meore detailed study should be under-
taken of these as well as underlying Precambrian strata in orvder
to delinsate the depositional basins and coatridbuting land areas
during the initial period of basia formation and to establish the
location of basement structures which in all prebability has in-
fluenced deposition throughout the entire Paleseic and succeeding
eras. The meager information derived fromn the present field study
seems to indicate that the pattern of deposition, which prevailed
throughout most of the Palecseic ere, was being established dur-
img this peried if mot earlier. Mere work is required om these
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h‘oumhh-mmunpmaudﬂnmum-

tory.
ORDOVICIAN

The sequence of strata overlying the Cambrian quarts-

ite consists of over 2000 feet of dark g§ray dolomite, dolomitic Mime-
stone and limestome. It centains abundent black chert in places, par-
ticularly ia the wppor part, and carries an Ordovicien fauna. In
many places the foseil remains are completely silicified to the
o““modwdm.r&u.mm“-
erial or quartsite -aprpearing rock. Asseocisted with thess sones of
silicifications are abundant silcified corals and coralline detritus.

Two stratigraphic sections containing this Ordovician
Sequence was measured and are givea in Appendix A.

In gensral the section consists deminantly of gray,
finely crystalline, dolomite or limestons and falls within the cat-
egory of “mormal marine limestons” as defined by Krumbeia and
Sloss )1953, p.137). Limestome of this type is commonly dolomit-
ised, and has formed in an open marine eaviromment where bottomn
conditions were anaerobic. Two factors usually respoasible for
this coandition: either the sea bottom was below wave base and/or®
there was an shundance of argillacecus sediment (Illing 1959).




Black, nodular chert, recognised ia places as seceadary by re-
placement fossils, is widespread ia the sectien. The clear re-

lation between distribution and coaditions of original depesition,
and the preservation of the silicified fossil detritus indicate an
early rather than a late diageastic origia for the chert, undoubt-
edly related to pH changes during initial burial (Newell et al,
1953; Emery and Rittenberg, 1952 and Illing, 1959).

At various places the sequence contains reefal struc-
tures and a number of coarse -grained, vugular dolomite bicherms |
were noted (Plate 1A). The Ordevician section exandned in the
Knorr Range is thimner-bedded and contains more bedded chert
than is the case farther cast ia the Canyon Ranges. The strata
examined was a basin margin facies and did not exhibit the reefal
stiuctures that are preseat to the ecast.

Outcrops of Ordovician rocks were examined in
Noisy Creek a fow miles west of the Permits. An extemsive sec-
tion is exposed along the creek for a number of miles. A sectien
was examined starting at the core of a small anticline. Approx-
imately 1800 feet of thin bedded limestone, delomite, and shale
is presemt with sbundant chert and argillite. The sectiea becomes
increasingly move clastic upward as more shale and argillite inter-
bodes appear. Several Ordovician graptolites were collected from

the shale and a particular some of conglomerats is of special interest.
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B. Resistant knod of recfal delomite In
Devenian stratacast of Knorr Range.
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Eupeced o he oouth banh of Neloy Coosh io & M foms
bed of conglomenete cencisting of gray. oilty Nmoctens metviz
“mumwwm
Bectdes the chen, which o e mest shundamt mateovial. theve
ase echbine of quantaite, fvagmente of grese cilicocus chale and
coveral laoge bieche of bull dolomite. Above the conglomorate
bed 1o & 19 fost eaie of blash chale wiih Ghin bode of blash Mme-
stene, summe of vhich ase lomticular and conglomervaiic, the meala
tragmental material of he ccnglomorste boing blash chon.

Oveslytng Gie io 30 oot of biash chale imtevhedded
with thin Mmmectens bods. The Mash chale comaine graptelites.
Abeve Whie is & maseive Nmestens wait centolning chundams lomtie -
uler platee of blash chont. A o sumbor of plases withia this bed
%o chest ivaguuaie ave arvenged ia aappe-like Oow felde indie -
sing shumping éuring dopochion of he codiments & & Wme whon
the chest had alseady solidified bus bafeve e caslosing hme wud
hed boseme oufficiontly censclidated to yiold a0 dicerete (ragmente
for i chowed e flow Base ov Nasatiens.

A clump ovigin @ time of dopecition lo indicated feov
heoo conglomeretie bode. The cenglomeratos ave shumpe thas
hove boseme mebile and paseed inte oubhmarine slidos; the aappe-
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lihe flow folde represent an carly stage which had act become
mobile enough te slide.

Theoe foatures of the basin sedimments indicate a per-
ied of miner toctoniom but more than that, the presence of the
quartaite, delomite and greea shale phenoclasts, indicate a
asarby tectomically active land mass. Other features and the
increasing clasticity of the sedimentste the west along the Mac -
honsie Mountains towards the Knorr Range imply also the presence
of an active tectomic unit in the vicinity of the Knorr Range. The
Owdeovician strata become more characteristic basin-like north-
wazd for Dechor, Warrea and Stelck (1947) describe an Ordovi-
cian sequence of black shalos, bedded cherts and argillites ex-
posed ia the lower canyoa of the Fesl River. It appears thatthie
ares was a rapidly subsiding basin or trough of a geosyncline and
that the source area of the dominantly fine clastic material must
have been from msarby to the southwest, probably just west of the
Knory Range or in the vicinity of the Boanet Plume Tertiary basia.

Thie influx of argillacesus sediment may have been 2
comtributing factor in cresting anasrobic bottom comditions which
led te the doposition of the abundant chert contained ia the secticn.
The influence ~{ argillacecus poliution in the origia of penscontem -
povanscus cherts has beoen suggested by a number of investigators.
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The anasrobic bottom conditions thus produced result ia ‘he decay
of entombed organic remains which produces a rich orgamic layer
in an acid emviromment. Amcrphous silica is more soluble is al-
kaline water, and thus silicecus skeletal remains chat were en-
tumbed in the alkaline layere beneath the highly acidic surface
layer would tend :c be dissclved after burial. Silica. which has
an affinity for organic material, would be preciyitated as the con-
nate, alkaline, silica-rich /luids would be squeesed cut of the com -
pacted Jower alkaline layers ame up iato the abaormally rich crganic
layer im the acidic enviromment a: the surface of depceition.

The presence of this subsiding basia or geceynclinal
trough is very importamt .0 the sedimentation of the area. Small
reefal structures in the Ordovician beds were ncted to the east,
but much larger and thicker reefal development (s evident as one
goes west towards the basin. It is very possible that this reefal
build-up was in rer .ase to the subsiding basin margin and tha
oaly under such tectomic imnpetus dc reefal structures develc) to
any considerable thickness.

If this has been the case them Permite 1337 and 1338
are very favorably situated for beneath them: could be some altrac-

tively thick reefal structures, thue makimg Ordovician strata an

important objective in any waell drilled in the area.




SLLURLAN

Sliurian stvate of the Mashomnie Mousiaine are domn -
tmantly casbonstes and contaln chundan cllictfiod covale. The
veshs, whish comain cencidorchie quantitios of cllicified coval-
e dobeis and cveriie the chosty Mmostense and delomitos of
Ovdovisien age. ave very similar to the undeviying reche. They
afe o coquense of thia bedided lmestense with lomtisuler plates
and dissontinnee tntosheds of biash chort buchan by e cscastenal
sene of cllicified coval, vhich weoathers vory dash gray witb &
povens vuggy tetuse. Theeo covalline semne are anywhere frem
3 s 15 fost thich and hove & grees igtovel cutont, asouming e
appearanse of aspests of Mestsamee rether Gan beheorme.

Desing the summer, whils flold werh was In pregrees,
e wyer Ovdovisian ccntast was tauiatively tahee o0 ¢ poveictan
sene of silsificmion chove vhich aumerens soval locclle socurved,
themesives sllicified and socccianed vith meve cllieified delambte .
Subocogmn fheell dstorningtions tovesied @ heee hwer covale

were Upper Ondovietan (Pulasepbytion heiyeiistdes (¥sioenh
Zavistolls givesipsg (Gubiiucoh Cotunipers Oulliagtuies (¥ Sioenh

Menipeve gnisgresn (Masistvh Systagepers scbumblens (Wilssnh
end hat e et covveiaes vith the ooveston leonaiee of

Betiteh Columbio and e Neny Mountale of Manitshe. The
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Silurien covals (Favesites op. and Halyeltes sp.) cscurred high-
or in the sestien. What was thought tobe about 1000 feet of Si1-

urian cection suddenly shrank to shout 500 feet. Mezeover, there
asw appears to be me Mthelegic break at the systemic boundary
and & bocomes excoodingly difficulkt if nst impossible to separate
the twe systeme for the purpese of ficld mapping. Consequently
they are mapped as an Ovdevician-Silurien wait.

The rechs which form the bulk of the stratigraphic
soction ave, for the mest part, thin-bodded limestones with lent-
ieular plates and discentinucus interbods of black chert brohea by
sense of sllicified coral, which weathere very dark gray with &
poveus vaggy textusre. Alheugh the Upper Ordevician part of the
coction containe & aumber of these coralline somss, the part of the
cection containing Silurian fauna has developed extensive reef
build-upe a» well as several of the senss of blostremal accumu-

lstion of the coralline structures. These coralline semes are amy-

where frem 2 to 15 fost thick and soveral of these in the upper part
of he Silurian section oxhibit & vugular poresity and tegether with
the veefal dovelopments nsted here, make this part of the section
impertant frem the standveint of petroloum reserveir bede.

In the seuthern Richardscn Mountains the Slluriea is
mech meve clastic than that found in the Canyen Ranges of the
Masheasie Mountains. Matrtia (1959) repests that it ie composed
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principally of black graptelite shales and bedded biack cherts.
Stelck (Decker, Warvea and Stelck, 1947) measured sver 2600
Mdd&.duﬂl&oﬂnhﬁhcﬂl—oml.
black breccisted limestenss, and limestons conglomerate beds
in the lower camyen of the Peel River.

m-”ormammwuuuqcm
undoubtedly includes strata of Siluriam age snd here increasing
clasticity of the rocks was moted. It becomes apparest that the
ares mow occupied by the southwest corner of the Feel Platess
was a site for the depesitien of a thick snd somewhst clastic
sequence in Silurian time. The preseace of this clastic basin
facies in the Silurian marks a vegion of repid subsidence and
accumulation of sediments, an interplay of tectemism and environ-
ment began in the Ordevician.

rhpomumumm.mdm-m
belt in the area of the stable shelf margia and the reefal develop-
ment in the Silurian may refiect a continued response to subsidence
began in Ordoviciam time.

These recks, as well as the overlying cmss, require
mmhuﬁzummmmmuu
configuration of this subsiding Falecsecic basin. Meore important
than that, the geologic interpretation of an area is fundamentally
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the geclegic history of that area. Fellowing the coliection and
ov&h&hdmmniumomuumhm
of events m-'d-‘hlboltchmhﬂcaloﬂoruvouuhm
spatial relations. In light of the informatien obtained during the
mumuhco-olhcnm-mﬂd-“-mh--
chﬂnmnnaqmumonryhomtu“rm
ﬂmhm“nmﬂnvﬁhh&cw.

This condition of insufficient data makes possible a
variety of differsmt geelogic imterpretations and further inform -

du-qmuwmdhnhpnhmum.
nhﬁ.mdﬁormnummm-n“m-m
logical in lght of the presest evidence, but it must be stressed
Mwmwwuhm;%mm:-
pretation.

QOf great importance is & knowledge of the physical
Mdhmwbuhunnuh
nu-uuum--uamuuemmamm-nm-
tory but later produced the major tectonic slements present in the
vicinity today. Additienal work is required to obtain this needed
Uomﬁ.-l&ommdmnun reservoir beds in the

mﬂ--‘h:m»amhuhno—ouvum such work.




DEVONIAN

Ouly Middle and Upper Devenian strata have been
ideatified in the vicinity of Permits 1337 and 1338 where they crop
out in a narrow belt along the southera margia of the area. The
Middle Devenian beds are demminantly calcarecus whereas the
Upper Devonian strata are clastic. Exposures within the Permit
area were not adequate for study of a stratigraphic sectien so
consequently sections were measured ia the Canyon Ranges seuth
and cast of the Permits. Ome of these sectiens is located east

beyond the map area (See Appeadix A).

Middls Devonian

Middle Devenian strats consists of delomite, lime -
stone and shale and can be divided into four distinctive units.
The lowarunit is an unfossilifercus or sparsely fessiliferous
sequence of dolomite and limestons lying above knowna Sllurian
beds. These carbonates comtain considerable amounts of silt
and weather a distinctive buff celor which serves to identify the
some and mahe it recognisable as a marker oa the outcrop. This

buff weathering characteristic may be dus im part to finely divided
ferric iren associated with the silt or to the weathering of lme-
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stems and delemite containing pyrite, which was noted in & sumber of
places. Ia the latter case, however, the weathering was usually
very rusty rather tham just buff. Moze likely the similar lemic
radii of Mg'? and Fo#* lens allow free substitution for each sther
ia the Rhombehodral space lattice and the buff celer may be the
result of weathering of the irea-rich dolomite known as ferrodolo-
mite. This unit has been testatively corvelated as equivalent to

the Bear Reck formation of the Norman Wells area.

The overlying sequencs coasisting of the three remain-
ing units has been correlated with the Ramparts formation of the
Norman Wells avea. The lower wnit of this sequence is composed
mainly of dolomite with seme limestens, and although it appears to
be semewhat platy in character at a number of cutcrops examined,
it is essentially a massive bedded unit and centains many reefal
build-ups. The middis unit consists of black calcaresus shales with
a few interspersed beds of limestons. The upper umit is best des-
cribed as a calcarecus "“mudstens”. It is a nedular, shale limestome
containing a high percent of soft, gray to buff, argillacecus mat-
erial, which ca weathering produces barvea, clay, raia-gullied
slopes. Im places the beds are move calcarecus and remais as
distinct units of limestone scattered throughout the mudstens.

In other places they retaia all the characteristics of a normal
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Mmostons and form resistant capreck for some of the hills located
in the ares.

A number of cutcrope of this member oxhibited some
primary structures formed by slump and imterstratal flowage
(Plate 2). These have the appearance of large -scale croes-bed-
diag oz small-scale angular unconformities. Although similar
structures have beea attributed to diastrophic movements, it is
believed that the onss examined in the course of this imvestigation
have resulted frem slump of blocks of accumulating, partly con-
selidated sediinents on the basinward slepe of the shelf margia,
and the discordant contacts are, in a semse, small-scale gravity
thruste.

Theee upper beds are very fossiliferous in places and
the weathered surface is thickly strewn with a great variety of fos-
sils. Brachiepeds, gastrepods, pelecypods, cephalopods, trilo-
bistes and corals were represented.

The basal uanit of the Ramparts is of impertance for it
centaine many recfal structures. Massive reefal build-ups are preseat
all sleng the strike of this unitwhere it is exposed in the fromt
tquoltol.hnﬂo“du.lhhomnmd
the Knes : Range. A sumber of theoe are visibie on the surface as

recistant hnobe (Plate 1B) and cthers can be seen ia the canyon walls
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A. Discordant strata of primary structures
formed by slump and interstratal flowage
of internally disturbed upper Ramparts
formation, Knerr Range.

B. Discerdant strataformed by slump and
interstratal gliding in wpper Ramparts
fermation asar Moese Lake.




cut inte this wait south of Mooes Lahke.

m-mumwnmqﬁdhu
”rﬂdﬁ.l-pm'”ud‘owum..-iud
small bichermal structures arve precent castward and were receg-
aised in the sections cast of the Smghe River (Appendix A and Plate
3B). mwdww-‘mmv-
iy, which determines the lithologic characteristice of the accumu-
mm.-uum:auunqummu—
in the vicimity of the Permits. All evidence seems to peint to re-
sewed tectomic activity in the weet, which changed the sshie shelf
vammmmmu-“
oms in late Middle Deveanian time, thus causing the former basia
wummmmncwm. an envirea-
ment unfavorable to reef-buildiag organisns. Consequently there
are not the reefal structure presest ia this member here that are
found eastward.

The thickness of )iddle Devonian strata in the viciaity
dﬁ.pmhtwuwhcmdpm-lhc-ﬂ.uu-
posure of section. However, oa the basis of measurements made
on sections east of the Suake River, the thickness was determined
to be between 3850 and 4000 feet. The higher figure is probebly

excessive for faulting of undetermined displacement eccurred ia




B. Bicherms in wper part of lower car-
buaste sectien of Ramparts. This
exposure aleng section MW -3,
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the section and & Jeast a past of the section was repeasted.

On the basis of measurements and well controlied
estimates made oa this unit in the vicinity of the Knorr Range, the
unit appears to thicken westwasd. However, the thickening takes
place in the upper part and probebly marks the beginning of rapid
subsidence and dsposition duwe to renswed tectonism to the west in the
region of the Bemnet Plume basia.

Uppes Deveaian

The upper Devonian in the repert area can be divided
iate two umits: (1) a Jower black shale wnit overlying the Ramparts
and tontatively corrvelated with the Fort Cresk formation of the
Normaen Wells avea, (2) an upper sandstons and shale unit ten-
tatively corvelated with the Imperial formation of the Norman Wells
ares.

The lower unit consists of thinly bedded, black Bit-

uminous shale and o fow thin Mmestens and argillite beds ‘which
are vory nodular in places. The black shale is usually pyritifer-
ous and on westhering becomes coated with yellow sulphurous
and white melamteritic stains. Its lower comtact with the Ramparts
is very sharp but appears conformable (FPlate 4A). The underlying
Ramparte fermation is usually a very argillacecus, nodular Mme-




contact in Canyon Ranges of the
Macheasie Moeuntains.

B. Large concreticns ia the Fest Crech
formation cast of the Knorr Range.




dumrcaC“-‘-.
I--q.-mc--.u*uc-.
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The Imperial formation io & distinctive clastic wmit
ameng the Paleesseic strata but is very similar te the overlying
Cretacoous rechs. B io composed of light browa to greenich gray,
fine greined, impusre quasts sandstens with silty shale imtovbede.
The sandmense are well bodded te flaggy and in places cross-
beodded. The surfaces of the beds exhibit various rippled mark-
inge inciuding & ministure knod-and -tall-type marking which is
charecteristic of the Imperial threughout the seuthera Peel Flatean.

The lmperial foemation exposed along the Suake River
coction measured 140 foet. The fermation was not measwred in
the Knory Range avea bt over 300 feet of section was estimated a0
being present abeve the Fest Creck at the lecality where this form-
atien measured 13735 fest. The 7ort Creck-Imperial contact is
cenformable. The presence of sandestons beds, sheve a 30 fost
unit of silty chales and a concretion sene in the upper Fort Creek,
mark the base of the Imperial. The wpper cemtact with the lower
Ceoetacocus sandetons appeare to be conformable ia the Saaks River
section and only slightly waconformable at the fow other places

asarer the mountain fromt, where it was examined.
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PENNSYLVANIAN ?

Omne outcrep, of an entirely different lthelegy from
the Devonian or Cretacecus, located on Neisy Creek 10 miles
west of the boundary of Permit 1338, was examined. About 60
foot of exposure, consisting of sandstons, which is cross-bedded
and very carbemacecus, is present on the south bank of the creek.
The carbonacesus material consiste of abundant coal fragments
and woed particle imprints en bedding plane surfaces. A coa-
glomerate lense about § inches thick sccurs near the top of the
outerop. The sandstome is well cemented but frequent layers of
carbonacecus material allow it to split into thin plates and beds.
Some sonss are mere carboaacecus tham others.

This reck has a great lithelogic similarity to kmowa
Pemmeyplvanian strata in other parte of the regien but it could also
be Cretacesus or Tertiary. It dees not resemblie the former, aa
outezop of which occure acress the cresk. The outcrep is com-
plstely isclated therefore its age relationship to the other identi-
fied recks of the avea is unknown. It is tentatively assigned te the
Pemnsylvanian but further work is necessary to coafirm this age

assigamment.
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CRETACEOUS

Cretaceous beds cover most of the Peel Platean and
M-bﬂh“lynndth!’omumu.‘rh*dm.o
strata is believed to be Lower Cretacecus to early Upper Creta-
cecus. The succession divided naturally imto three divisions: a
lower sandstons and shale unit; a middle shale unit; and an upper
sandstons. Stewart )1945) named these three unite the Sens Saulkt
Group, the Slater River formation, and the Listle Bear formation
respectively from the Machensie River Valley asar Norman Wells.
Thicknssses applied to these units by Stewast seem rather large,
however, the units thia westward according to Martin (1999) and
the smaller measurements shtained in the vicinity of the Permite
may be due to this thinmniang.

The lower, or Sans Saukt sandstone and shale sequence

is about 800 feet thick. The massive basal sandstons is approx-
Lmately 80 foet thick and above it is a thick series of interbedded
shales, thin sandstonss, and argillites. Overlying this amd com-
pﬂmuuodmmu.m-dmwm
end shales with the sandstomes deminating se that the upper part ie
essentially a sandstons about 150 feet thick.

The middle shale or Slater River formatien is about

1300 feet thick and is composed of dark gray, thinly bedded, soft
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shale with lenses and nedules of clay -irenstons interspersed
throughout. There is an occasional bed of siltstone occurring
in the sequence but this part of the section is dominantly shale.
The upper or Little Bear formatien is essentially

sandstome. It consists of fime to medium grained quarts sand-
stens with some carbonacecus and argiliacesus material. Eree-
ional remaants of this unit cap many of the hills on the seuthern
Peel Plateau and northwest of the Permit areas this sandstens
umewd.wm-oﬁmwh-um
Trevor Mountaine. Akbough these sandstenss are probably early
Upper Cretaceous in age they appear te overlie the middle shale
unit with apparest conformity. The tetal thickmess of this wait is
-ﬁu'nuuhaho-u’“huﬁu-nudu-lysﬂu

have been estimated for ervsional remnants ia various places
throughout the area.

TERTIARY

A small area of strata lying north of the Knorr
Range has been asiigned a Tertiary age ea the basis of their
wm&,uh‘.m:r”““ﬁoh‘ot Boa-
-um-.-awuunn-nmmu.muu
Tertiary by C. R. Stelek. These beds were not studied during
the 1959 field seasen but the dominant lithelegy appeared to be
sandstons with miner shale, clay and coal.
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QUATERNARY

SR L et

Glaciation directly or indirectly influences the
Quaternary depesits. Glacial drift covers most of the low-
land areas and numerous glacial erratice were noted at various
places well up on the sides of ridges. Stome polygons and nets
abound oa tep of the reunded sandstens -capped hills throughout 3:
the area. The valley floers of many streams are occupled by 1
gravel flats and the styean courses are braided throughout
most of their length. Solifiuction flows, landslides, earthflows,
reck glaciers, and steme stripes are commen throughout the
area. Cirques, glecial moraines with hetties and kame terraces

are to be found ia the mountaia valleys.

J
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STRUCTURAL GEOLOGY

REGIONAL STRUCTURE

Permite 1357 and 1338, situated in the southwest-
ovn portion of the Peel Flatean, lie in the ransitional sone be-
tween the Plateas and the festhill bokt of the Macheanie Mount -
alns. This cast-west-trending range of mpuntaine bifurcate,
the ssrthern beanch or Knovrr Range treads almest due north
to joia with the nerth -scuth trending Richardeen Mountains thue
framing the southwest cornsr of the Feel Platean, which is wa-
deviain by & strustural basia. Thie cenvergence of structural
auie hao preducsed some rather complox structural clements in
the victalty of the Knovr Range and Pevmits 1337 and 1338, ly-

ing some 12 miles te the cast, aloc come wmnder the influence of

thie strustural convergeace.

The Canyen Rangee of the Machounie Mountaine are
carved foe he most part, frem the northern limbe of o sories
of large enticlinse of which the contral cores mahe wp the Mala
or Bashbens Rangee. Theoe large anticlinse hove an cast-weost
erioniation lov & considorahie distance roughout their loagh,
bt towards the west, begianiag & abowt the Snghe River, thelr
western ends tend te swing to the serth cansing strucstural nsoos




L
to pretrude out into the relatively herinental strats of the Platean.
In the vicinity of Meose Lahe and pasticularly fasther west in the
Kaers Range, the structural warping of these neses has yieded
by feulting. The Knosr Rangs reprecents a large anticlinal fold
which swings in a large arc to the sosth. Rs castera flank is
fouked and the nosthern end of the anticline has been thrust to
the east over the adjecent syncline. This fault is aamed the
Selo Croch faukt.

The nerth-couth tyending Richardsen Mountaia otruc-
teral axie has oll the aspects of majer structural deformation but
the soft basin facies sedimentary vechs which deminate the sect-
ien ot its southern end do nst form the rugged meuntain poshs thet
the carbonste section dees to the nosth and south. Rather, thie
aves has yielded to evesion mere and avtwithetanding ite struct-
ural comploxity, asw forme a topegraphically subdued ares ol -
most continusus with the Procupias Figtean and the Beamet Flume
basia.

These major tecionic sloments 0o well as the lesser
lecal case weve preduced by eregenic forces asting va the ases
tn carly Torvtiary or late Cretacecus time. Theee evcgenie pul-
satiens are & pant of the Lavamide evegeny tha oficcted mush of

the western pant of the comtinent &t this time.
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LOCAL STRUCTURE

The strong morth-seuth directed orogenic forces
which produces the Mackensie Mountains appear to have been
thnodha“lhhhttnnh&odchhyd&olmt?lm
basin or by active east-west forces which produces the Knory-
Richardson mountain trend. This combination of structural de-
formation has ma.-—u:amum anticlin-
dnnoh&o?rﬂlq.odmw“duﬂ
bmu.nﬂndm-uhdumm.hhhﬂm
belt. mmvd-muunbmmulhqﬁom
bﬂhhﬁmﬂ“hmﬂn. ridge -forming,
mcm‘ﬁumﬂhmmu-odnnm
mmmmudm-u-m..

no-daumuuh.unvl.hhl“u-umu
umwmw‘-—uummm. The
mnmdumhumm.hmm-c
nose strikes 8. «’w.mmmm“cnum.m-

04t to eventually etrihe N. 80° E. The surface recks on the amsi-
cthMh*hPmm.ubnln‘hﬁo
fold for Devoaian Ramparts, roncmuh”uum
ml.ooduhodoﬁnohuc-tyhulby of the Smahe

River (Flate 54).




Flate $

A. Distant view of Moose Lake Anticline
where the Smahe River cuts across its
axis. View fs to the east.

B. Velding and fanliing ia Cretacesus
stzata enposed ea o tributary of
the Snghe River cast of the Permit
Arese.
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mnhmudmth
u‘u.mmmuu'-ummqnum-u. The
muwtohomwmuuwlduﬁo
mauuw,amma««-:apomuuu.
The plunging nose appears to pass into a fault and encther fault
ie present om the southeast side of the nose. Apparestly deform -
“unononnn&n‘b’m-nﬂuhﬂq. par-
ticularly ia this area of conflicting structural treuds where strect-
wmommmdmmaumu--
alns. This faniting, in seme cases is not very deep, for farther
mumum.mmmmm
c*‘Mhthmm.hl—lo&-
appearing with depth (Flate 5B).

Besides the {mubting, these structural mcees have the
‘udmudcnm‘.mnh.d-qh-u
of Moose Lake anticline, which rune for o distance of over 12

miles withia the Pormit aress. The north flanh, frem croot of

fold to trough of adjacent synciine, io sbout 7 mileos wide. The

oouth flank varies in widih frem | to ) miles. Vertical closure,
Mhmhco&q‘hnhm.hmlm
feei. Vertical closure o somewhas lose vhen measured againet
&mh-“oﬂﬂlo&”““dyb«.

the mouniaia from:.
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Moose Lake anticline lies in an cast-west -trending
structural belt which lies out in fromt or morth of the Camyon
Ranges. Besides the series of foothille amticlines which have
beea formed, Moose 1 ake anticline being cme, there is & belt
of structural deformation consisting of minor folds, mamy of
which are faulted (Plate 5B), and sonee of cheverca folding
that extend over cae half mile in width. Asecciated with the
structural belt are some primary structures such ae interetratal
flowage and slumps. A sumber of these were acted in outereps
of Cretasecus strate expesed ia tributariee of the Snahe River.
With the encention of snimor faulting, nome of hese other mincr
structures. aithough plentiful to the cast along the belt, appear

to be precent in the Permit aress.
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CONCLUSIONS
AND

RECOMMENDATIONS

Permite 1337 and 1338 ave sltusted aleng the south-
orn margia of the Peel Plgtess physiegraghic preoviase ia the
treneition sens botweoen the platean and the fosthills of the Mas-
hennie Mowntaine. Stzatigraphic studies in the adjeining mount -
aine veveaied a thich sogusnse of marine stvate which centalnsd
ﬂﬂﬂm“&*wwuﬂ
Theoo stzaia ase bolioved to undeviie, & dopth, the Permit aseas.
A thish casbengie soguense, renging o age frems Owdevician to
Devenign, contain numerens vesfal structuses in all agee of vechs.
Alhough these are presest castwand all aleng the Mountaine, thich-

n“m.m‘hm“nm Pesmnite.
Thie insveased thichening sceme to bo the recull of ascclorased
wwerd grovth of the veci-bullding cvganiome in attempting to
"mﬂh“”do““mm
woot of the avea. The lnsreased thichoning and clasticity of the
cediments 1o the weet imply & basin cavirenment .

The change lrem cholf limostonse with veclal struet -
wree 10 typieal basin codiments velflnet o change in dopositional
cavivemment and marhe the shie of o eubeiding basia or part of o
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geosynclimal trough that was active throughout most of the Pale-
osoic era. The resulting basis sediments, argillacecus limestones,
shales, and argillites, make excellent scurce beds and the hydro-
carbone migrating from them would be trapped in the porous reef
limeostones of the shelf area. There is as excellent poseibility
that the Permit areas are underiain at depth by reefal limestones
which would form sative-. . ory reservoir beds and petroleum trags.
Moese 1 ahe anmticline provides struciural conditions
that appear to be (avorable for the accumulation of hydroecarbone
in commmercial quantity. Feorosity in the bicstremal reef sones was
neted and theee could serve as & reservolr for this structural trap.
Move detailed lithofacies studies should be made of
the strata i» ‘he gemeval ares to delineaie the basia margine and
the reef trends. urther regicaal structural studies should be
uadertaheon to esiablish regicnal as well as local siruct. ral trends
end to delimeate, if possible, vasenent linsaments Movemen:
along theoe undoubiedly comtrolled the imterplay of tectomion and
dopcoitional envircmmment which detormines the cverall characier -
istice of he accumulating sediments, which 1o the habi: of oil,

However, even at thio time thorve seem o (o be an

escellom peseibility, froem both the structural and o racigraphic
cenditions oltaining on the Ferwite, hat the ares hao o veory
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l‘dm&&om.lm. The area of the
p.r-u.ummm-mmwanm
-houuu.omhmubduucohv“mlm.
and bosides this o satiefactory structural trap occurs withia ite
boundaries.

auuuum:umw
m"hw-'—l”“huuhubtﬂd
locations in the Moocee Lahe amticline. This weuld allow for
m“l“mdhm&%&
mmmwnmuumdu
Devenian. m:.mmh-&hpb
Ml“hn‘nunﬂ&ondod&mw-
ian and Ovdovician.

D. BAUCE BULLOCK & ASSOCIATES LID,
Censulting Geelegiste




47
REFERENCES

Bostock, H.5., 1948, Fhysiegraphy of the Canadian Cordillera,
with special reference to the area north of the fifty-
fifth parallel: Geol. Surv. Canada, Mem. 247.

Bullock, D.B., 1958, Geolegical Report on permits 1337 and 1338,
Peel River Arvea, Yuhea Territory: Unpublished seport
preopared for Midland Fetroleums | imited.

Decker, C.E., Warren, P.S., and Stelch, C.K., 1947, Ovdovician
and Sllurian recks in Yuksa Territory, Nosthwestern
Canada: Am. Asscc. Petroloum Geelogists Bull.,v. 31.

Emery, K.O., and Rittenberg, §.C., 1952, Easly diagneeie of
California basia sediments in relation to origia of oils
Am. Asscc. Petroloum Geelogists Bull., v. 36.

Hume, G.5., 1954, The Lower Macheasie River Azea, Nosthwest
Territories and Yuhsn: Geeol. Surv. Canada, Mem. 273.

llling, L.V., 1999, Upper Palecscic carbenate sediments in West -
ora Canada: Ollweek, v. 10, sumber 17, June 12.

Jemmsss, D., 1955, The ladigns of Canada; Natienal Museum of

Cangda, Bull. 65, Asthrepolegical series No. 15,
Thind edition, p. 394-404.

Martia, L. J., 1959, Scratigraphy and depositional tectenics of
aerth Yuhsn - lower Machoasie area, Canada: Am.
Asesc. Petveloum Goclegiste Bull., v. €3, pe 2999-2455.

Newell, N.D., and cthors, 1953, The Fermian reef camplex of the
Guadalupe Mountaine regicn, Texas and New Mexico:
A study i palececology: Sam Franciece, ¥ reeman.

Stowant, J.5., 1948, Mo*mhpnum ia Mac -
hensie River Valley, Nerthweot Torritories: Geol, Susv. C angda,
"m'“ L4 "o




.
APPENDIX A

STRATIGRAPHIC SECTION MW -1

Loc ation: mmm—’-ﬂwhcm
Ranges cast of lengitude 132" 45° W., and acroes latitude
65® 30° N,

Dage: July 4, 1959,

Veather: celd, windy, scastored showers.

Moasurement began at top of Cambeisn quartaite which is a white
uumn&.p:m-lp*o&mpq
candy dolemite of basal Ovdevician. Contact appears gradational
umdmmmnwm.

Lishic Description Thick  Total

Bottom

Ovdovician
Dolomite, buff to gray, mestly talue 18 18

Dolemite, gray, fissly crystalline, hard,

Sray weasthering, chest ia upper part,
seme covered areas. 408 26

Dolemite, gray, finsly cryst. to donse, thin 760 1186
platy bedding, recessive unit formse
topog. low, many covered areas.

Limestone, dark gray, flaely cryst., gray. 188 1374
westhering, reugh surface, sparry
caleite veining.

Dolomite, gray, fimely cryet., lightygray 246 1620
westhering, partly covered.

Delemite, dark gray, cryst., dark gray 13 1633
westhoring, seme organic remaing
coral or algae ?




silicosus sene.

Dolomite, davk gray, cryst., abundast chert,

quarts, corals, resfold at 1790 to 1062,
sparry calefte.

Limestene, dark gray, finsly cryst.. dole-
witic sonss med. bedded.

Silurian ?

Limestens, delomitic, gray. light gray
weathoring, thin bedded.

Delamite, bufl to gray, some buff weather-
ing, seed. bodded.

173

34

7

2027

2549

2620

2778

3748

4256
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? Lithie Description Thick Total

Devoaian, Ramparts, may include "sebra unit"

Limestons, gray cryst. spar calcite, partly 291 4547
covered, recessive areas.

Limestone, gray cryst. Sparry calcite, 485 5032
irregular bedded, reefold, corals, -
covered in upper part.

Shale, dark gray to black with interbeds 873 5905
of dark gray limestons, recessive unit
forms topog. low and is mostly covered.

Limestons, dark gray. nodular bedded, cryst., 388 6293
gray weasthering, partly covered , some
talus, some grass.

Limestoms., dark gray, nodular bedded,rubbly 130 6423
weathering, thia irregular shale breaks,
beds ave dipping 80°N, abndant fossils,
corals, brachiopods, criwasida, gastropoda.
This umit forme the upper part of the NUam-
parte formstion. In measuring this last
unit it was mecessary to cross & steep gorge
so the measurement may be slighily in error.

i The gorge may represent a shale or shaly
‘ unit that was misimised in thickness in the
measurement.

Base of Fort Creek formation.
Contact on line of section not exposed but
sbundant black non-calcaretus shale plates
indicates its presence and approximate
contact was well established.
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STRATIGRA PHIC SECTION MW -2

trending ridge and ther up & small tributary which

buff weathering unit was reached.

Date: July 10, 19%9.
Wo.th_o_g:clcu. warm, cool breese.

Lithic Description Thick

Bottom
Devonian, buff-weathering unit.

Limestoms, gray to light gray, bard, finely 315
cryst., med. bedded, contains some
dark gray beds and some dolomitic
unite but entire umit weathers buff.

Limestoms, buff to cremny, altermate cryst. 105
and finely cryst. to dense, weathers buff.

Limestone, gray to brownish gray, hard, 75
brittie, dense to sublith. ia places,
thick bedded to massive, rubbly buff
weathering; reefoid in places aleng
strike in upper part.

Limestone, dolomitic, gray to buff, hard, 110
finely cryst. to dense, massive bedded
with rubbly weathering - very irregular
and angular bresk, promineat bedding
planes at about 5 to 6 feet imtervals.

Limestons, dolomite, gray to buff, with 105
alternating beds of dark gray finely
cryst. dolomite, thim to thick bedded,
buff weathering.

Loeation: On a creek from & point two miles east of longitude
133° 15' W. oa latitude 65 30°' N. to its conflluence
with a large tributary of the Smnake River. Start of
section was up cveek alomg south side of north-east-

enters from the south, umtil lowest exposed part of

Total

— e e

315

420

495

605

710




Lithic Description Thick Total
Limestons, dolomitic, light gray to buff, 80 790

maesive bedded, rubbly to angular

. fracture. Prominent bedding planes
at 2 to 4 feet intervals, the entire unit
between these planes is a broken rubbly
mass of angular fragments with frac-
ture planes in all directions. Buff
weathering.

Limestons, light gray to gray, finely cryst. 140 930
to dense, well bedded, med. to thick
6 inches to 2 feet rubbly weathered
surface Buff in color. Abundant pyrite
at 850 to 860 gives rusty zone or

weathering.

Limestoms, gray to dark gray, finely cryst. 180 1110
".I.l'i“.

Limestons, gray to creamy, finely cryst., 19 1129

massive, rubbly angular weathering,
some 6 to 12 inch beds imterspereed
among massive beds. Reefold struct-
ures with minor reef breccia, algal
: structures om upper surface of massive
‘ beds.

Limestone breccia - above a prominent bedding 1 1130
~ plans, local truncation of beds but breccia
1 ) not continuous laterally.

Limestons, dark gray, cryst., med. bedded 190 1320
brachiopods and corals at 1175 feet,
sparry calcite, massive bedded in sones
where bicherms occur, these weather

rubbly.

Limestons, dark gray, to black, fimely cryst. 270 1590
to dense, sparry calcite, interbedded med.
to thick and thin platy beds, platy unite
4 to 6 in. thick become more abundant up -
ward, become almost shale breaks. Lingui-
form braciopods and tentaculites at 1460.




g Lithic Deacription Thick Total

Fault some - repest of upper part of buff
weathering sems. Thickaness repeated
is 505 fest.

Limestons, dark gray, finely cryst.,sparry 463 2055
calcite, thick bedded to massive, rubbly
weasthering, beds are vertical.

Limestens, delomitic, mottied gray and 10 2068 |
white, hard, coarse cryst., massive i
beds forms entire umit. |

1

1

l1imestoms, black, fine cryst. to dense,thin 260 2325 1
bedded, caicite veining, numerous platy ;
breaks, beds vertical. ;
Limesteons, dark gray to black, fine cryst., 40 2365

disturbed some, possible repeat of some
20 fest of section.

P T T,

Limestone, black, thia bedded to massive, 34 2399
highly fractured in massive beds.

Shale, calcareocus, platy, black, some thin 10 2409
shaly limestone beds in unit.

Limestons, black, shaly, platy, breaks 31 2440
between thick beds.

Shale, black, platy, calcarecus, some very " 2477
My beds in places.

Limestone, black shaly, thin bedded toplaty. 23 2500

Shale, black, calcarecus somw thin limy 71 2571

beds, foesils, crincids, brachiopods.

Limestone, black, sparry calcite, shale 29 2600
bl“l. ‘““l'. m'

Shale, black, calcareous, minor Muwestons, 135 2738
mostly covered. (Moved lns of section
to large tridbutary creek)
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Lithic Description Thick Total
Shale, black, caicarecus, well bedded to 514 3249
platy.
750 3999

Limestons, gray, cryst., med. to thick
bedded, shaly interbeds, beds are
vertical and form “"gates', ses Plate
3A. This umit is top of section.

Fort Creek formation.




STRATIGRAPHIC SECTION MW -3

Upper Camibrian quartsite.

Quartsite, whise te pink, lichen covered
suriace is black te green, appears
derk from a distance.

Ordovician

Dolomite, silty to sandy, buff, inter-layers
of well cemanted sandstons, irvegular
layers of silicified orgenic material,
grades to coaree dolomite.

Dolomite, buff, coarse, cryst., silicified
"“ Mo

Dolomite, 8T8y, m“oo Mo i“w
buff units, Munﬂnb“hc
ot 200°, peusdo-breccia &t 320.

Dolomite, buff, silty, buff weathering, hard.

Doleomite, gray. cryst. .."o med. to thick
bedded, silicified fessillayer in Jower 19

78

' 90

70

380

3%




to dark gray dense lo. which centains &
2’ bed of coarse cryst. lo. with foseil
fragments, the wpper part is dark gray

§£|E

620




Tetal

Lithic Deseription Thick
Dolomite, breccisted with chicite veins, 33
dark gray, gray weathering with some
weather banding.

Delomite, gray, cryst., light gray westher- 120
ing, some caicite veining, large calcite
crystals at 1535°, at 1575° tragments of
dolomite are cemented in sparry calcite
and veck appeare brecciated on westher-
od surface. Upper 20°' massive dolomite
with sbundant eparry calcite throughout ,
reefold.

Deolomite, gray, cryst., light gray weather- 220
ing, hasd. At 1725' massive cliff -forming
seefal wit bogins.

Delemite, buff to brownish gray, coarse 105
cryst., saccharoidal, gray westhering.

Delemite, dark gray, coaree cryst., sbund- 70
ant chert in lonses and nodules.

Chert and dolomite sone - silicified fossil 25

semains - Begtrices op., C
m&
Upper Cedovician. ’

Delemite, dark gray, coarse cryst., thick 40
bedded, dark gray weatheriag, chert
and cozals.

Delomite, dark gray, cryst., dusky gray 95
weasthering, nodular bedding, chert
and corale.
Probable tep of Ovdovician.

Sllurian 7

Delemite, alternate light and dark banded 290
sene, nodular bods with fine weather-
ing laminge at 2255°, peerly preserved
fessils in o dark sene at 2305".

1620

1945

2080

2178

2465




Lithic ME& Thick.

Dolcmits, bufl to gray, coarse cryst., 15
resfold with reef breccia.

£ B

Deolemite, dark gray, cryst., very foesil- 60
ifezous - corals, algas, Siluriea 7
Reefal.

Dolomite, gray, cryst., well bedded med. 44 2504
light gray westhering, hasd compect.
Abernate dark and light banding - dark
somss vaguler and weathers pitted and
rough, the light sonss are smoeth westher-
ing. A 2' conglomervate fissure filling per-
Muh‘“nl”!'.

Delemite, gray, cryst. to coarse cryst. 22 2606
sesfoid, sparry calcite, orgamic de-
tritus oilicified, resistant weasthering.

Dolomite, dark gray, rock io composed 12 2618
slmost entizely of silicified corals ,
and aigas, bed is bicetremal.

Dolemite, dark gray, crystalline, with 37 2655
sparzy caicite, light gray westhering,
minee silicifications.

Delemite, dark gray, cryst., silicified S 2660
cevals and siges sbundant, bed weathers
dazk due te chert and silicificatioa.

Delomite, gray to buff, fimely cryst., 10 2670
grades upward into bufl weathering unit |
of Devenian. Upper part of wmit has i
splotches of rusty and buff weathering.
Contorted sone in lower part of over-
lying buff unit so further measurements
unreliable .
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