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Permit 1384 is situated in the Peel Plateau, 25 miles

south of Fort McPherson, Northwest Territories. The western
boundary is two miles from the Peel Kiver on which shallow-
draft river boate make regular trips to Fort McFherson during

the summer monthe. Thus the transportation of heavy equipment
would be comparatively simple.

The contact between the Lower Cretaceous and the under-
lying Devonian formations projects a short distance north of
the permit. An outcrop of typical Lower Cretaceous shale wae
found -n the banks of the £atah Kiver at the southeast corner
of the permit. Thus it seems probable that the whole of the
permit 1g underlain by a thin layer of Lower Cretaceous sediments.
Comparatively shallow holee, huving a maximum depth of 5,000 feet,
would teet all of the most likely oil and gae horisons.

It 18 not possible to work out details of structure
because of the lack of outecrope on this permit. However, 1t
seeme probable from a study of the outerops along the Peel
River and those a short distance southwest of the permit, that
the strata have a gentle dip to the west or southwest.

The structure of the Norman Wells field is a monoclinal
dip upon which 12 superimposed a limestone reef having a
maximum thiskness of 500 feet. It is conceivable that a similar




reef may be found in this part of the country. The fact that
the reef at Norman Wells gives rise to good seismic reflections
gives hope that geophysical methods will lead to the diescovery
of other reef fields.

It 1# recommended that a seismic rurvey be conducted

af the next step in the exploration for oil and gas.

2. Lgcatlon

Permit 1384 is situated 25 miles south of Fort
McPherson and about two miles east of the Peel River in the
Northweet Territories. The northeaszt corner of the permit is

at the interseetion of 67°05' north and 134°45' west.

3. Swnaership

The permit consists of 25,003 acres. It ie owned by
Mr. Robert Webb, LO4, 510 West Hastings Street, Vancouver,

BI c.

L. Accessiblllty

Canadian Pacific Airlinee operates scheduled flights
to Fort McPhereon using a DC-3 a8 fur 48 Norman welle and an
Otter from there north. During the summer monthe, there are
many extra flighte to take care of additional frelght and
passengers.

Mach of the heavy freight is shipped from Edmonton
by train to Waterways, ilberta, and thence by barge down
the Athabaska River, Athabaska Lake, £lave River, Great Elave

Lake, Mackensie River and Peel Kivar to Port MePherson. The
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only interruption to navigation on this route ie the lé6-mile
portuge from Filtsgerald, at the northern boundary of Alberta
to Fort Smith in the Northweet Territories.

Local transportation is usually by light aircraft
ueing floats in the sumner and ekis in the whter. The
traneportation of heavy equipment from the Peel Hiver to the
permit should be done during the winter when the lakes and
muskegs are frogzen. Winter roade are comparatively easy to

build and maintain.

S. Climate and Vegetation

The permit is situated nearly fifty miles north of

the Arctic Circle with the result that there i8 almost con~
tinuous daylight and warm summer weather during May, June,

and July. During the mid-winter monthe, the sun is below

the horison the greater part of the day. The winter may be
severe with temperatures a# low as 50 or 60 degrees below
gero for short periods.

The rivers and creeke generally open during the latter

part of May but 1ce may remain on the larger lakes until the

first or second week in June. Freese-up come# in late

September or early October but occasionally the Mackensie
River remaine open until well into Nuvember.

The area is close to the northern limit of tree growth.

Most of the trees are small and serubby, but in a few

sheltered places along the banks of streams, they may grow to

a height of 4O feet. They consist of spruce, poplar, bireh,
and larch. Willow and alder may grow in thick masses along tis




bank® of streams. The greater part of the area is covered
by the various types of mosg and grass that are common to the

Aretic tundra.

6. Faysiography

The permit is eituated on the large Peel River Plateau
near where it merges into the Mackenszsie Kiver delta on the
north and into the Richardson Mountaine on the west. A part

of the area is covered by small lukes and most of the remain-

ing part is covered by muskeg. It is drained by large rivers
such a8 the Peel and Arctic Red, which flow into the
Mackensie, and by numerous small streams which meander across
the flat plain. The larger rivers rlow between banks that

may be up to 100 or 150 feet high but the smaller streams are
usually confined by low banks that are covered by muskeg and
arctic vegetation, and a®» a general rule do not expose bedrock,

Ox=bow luke® are cosmon near the gmaller streamns.

7. Darpese of Investlgation

The geological investigation of this area was under-
taken in order to map the outcrope of rock and to determine
their age and attitude. It was hoped that this information
would furnish a sound basis upon which to recommend further

work aimed at the finding of cil and gase.

8. Metheds of Investigatien

The party consisted of A.R. allen and A.G. Pentland.

-~ e e, |

A Cammna rlivanaft  wadal 1720, CQuappod waws «acask, Was used




for transportation. Full camping equipwment was carried. The

method used was to fly over the permit area at a low elevation
and at reduced crulsing speed in order to observe the zeneral
topography and to spot outerops. Flight lines were slong the
borders >f the permit first and then several passes were

made across the central part. In addition, all rivers and
gtreams on the permit or within a radius of several miles of
the permit .\nro flown in order to locate all outerops that
might have a bearing on the rtructure of the area.

Control of flight lines was by means of maps and
asrial photographe. The 8 miles to 1 inch map from the National
Topographic Seriles, which is publishred by the Department of
Mines and Technical Surveys, was found to be accurate and
useful for the purpofe of determining the limits of the permi®%,
and ror locating outcrope.

The second step was to make traverses on foot to
examine all outcrops, collect foseils, and determine atti-
tudes. Generally, a landing was made on a river or lake, the
party separated and pace and compass surveys were made oOr
the outcrops were located by means of maps and aerial photo-
graphs.

A photographic mosalc waz made to the scale of 1

the wh:ole was traced in .rder to make &4 map from which addi-

4
ineh to 1 mile on which outcrope were accurately located and %
|
tional coples could be taken. :

!

9. Eistory of Geoleicel lnvestisatden |
Barly geological investigations in the Mackensie
River basin were carried out by MsComnell (1), Camsell (2),




and other geologists. The Northwest Company, a subsidiary of

Imperial 01l Limited, began exploration and érilling in the
Mackensle River area in 1919. This work led to the discovery
of the Norman Wells fileld in 1520. The Geological Survey of
E Canada sent partiee into the field with the result that Hume,
Kindle, Cameron, Whittaker, and Williams publieshed reporte
during the years 1521 to 1924.

The work received a great lmpetuse during World War II
when oi1l was considered to be of gtrategic importance. In
the early sumner of 1942 geological work was conducted over
a wide area by several geologists.

Widespread interest has developed again during the
past year with the result that many parties were in the field

during the suwamer of 1957.

10. Sgratigraphy

There is only one outcrop on the permit. Therefore
it ie necessary to study sections that have been mapped in
other parts of the country in order to predict the types of sedi-

ment® that may be encountered below the surface.
Cambrian
The olde#t rocke known in the area are quartgites
and black platy shales of the Katherine Group. Ko foseile have

been found and therefore the exact age is not known. However,

they underlie rocks of the Macdougal group, which have been

ussigned to the Middle or Upper Cambrian on the basis of
fossil evidence, and are assumed to be Cambrian or older in age.
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Cambrian rocks are well exposed along the banks of
the Upper Peel River. Here they range from fairly massive,
grey to black argillite and limy argillite to almoet paper=
thin shale interbedded with limy and a few arenacenus strata.
Hume (3, p. 13) states that Stelck observed 6,500 feet of
slates and shalee overlain by 500 feet of argillites with
chert, at the head of the lower canyon of Peel River and on
Mountain River. The only foeeiles found were Tetractinelllid
remaine. {

Steeply dipping blue and grey mottled limestones
found north of the Rat River in the Richardson Mountains have
been classed as Cambrian by fossil evidence. Gabrielse (5)
mapped rocks of gimilar appearance but without fossils in a
dome-shaped outcrop north of Summit Lake at the headwaters

of Rat River 3

2rdovieian 4
ordovician strata appear to be absent from the
greater part of the Mackensie River basin but Stelek found
1,500 feet of shales and argillites in the lower canyon of the
Peel River. Two sones in the middle part of the gection contain 1
graptolites of which IQUEragraptid is sufficient to indicate
an Ordovician age. Therefore, 1t seems probable that beds of

thies age underlie the permit.

£ilurian
£4lurian rocks are known to outerop over a widespread
area. They have been found from Great 8lave Lake through Norman

Wells and northward into the Mackensie Mountains. Hume suggests
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Zable of Formstions

Eocene Imperfectly consolidated sanda, clays, and -
conglomerates with lignité. Contain leaf and !
1

1

Srosional Uneonformity

Cretaceous ZXEast Fork Grey shales

Littile
Bear fandstones and shale with coal
Sluter Dark grey to black shales, some siltstones
Kiver and sandstonesr
Sans Fine-grained sandetone with glauconitce}
Sault grey eandy shalee. fandetone and con-
Elomerate at or near base.
Erosional Unconformity
Upper Green, fine-grained sandetone .nd
Devonlien Imperial shale. !
Port Upper grey shales, thin Sanc . _aes, bituminous
Creeic shales, coral reef and lime*wenes; lower dark

platy shales .
Ramparts HOAV{ massive limertone a: .p with or without

coralline beds, limestone '..isrvedded with

thales in middle M "%; 1! wsteone in lower

part.
S —
£ilurtan or Bear Brecclated dolomites ..d limestones, gypesun
Devonian roci and anhydrite.

Brosional Cisconformity

Silurian Ronning

group Limertone with chert

Ordoviecian Argillites and shales

Cambrian Macdougal Linestone; greenish grey, and black ehales}
group sandstones, gypsum, etec.

Cambrian Katherine

and/or group Interbedded Quartzite and black platy shales.

earlier




that they be divided into two groups, a lower Ronning group and
an upper Bear Hock formation which overlies the Ranniné with a
marked erosional diseonformity. The Ronning group consiate of
limestone with chert and contains a Niagaran fauna in pleces.
The age of the Bear Rock formation is somewhat 1n doubt because
fossils are scarce in it. It may be Silurian or Devonian. It
consiste of brecciated dolomites and limestones, gypsum, and
anhydrite. The high porogity of the brecciated dolomites and
1imestones make then a favorable reeervoir rocx where they occur
without anhydrite and gypeum. In places they are highly bituslnous.

on the upper Peel River, the base of the Eilurian 1s a
limestone conglomerate. This is overlain by « thick geries of
shales and argillites followed by limestones, which are hard and
dense and finely crystalline.

On Margery Creek, the upper part of the Silurian 1g com-
posed of massive reeral dolomites. They are coarsely crystalline

and exhibit excellent reservelr ckiracteristice.

Midile Devonlan

The Ramparte formation of Middle Levonian age is
divided into upper and lower limestone membere separated by a
middle shale member in the type locallity.

Stelck reports that no Middle Ramparte ghales were seen
on the Upper Peel River. 4 conglomerate carrying Kamparts fossils
18 overlain by Fort Creek thales and underlain by £ilurian
gtrata. On Margery Creek, a section 225 feet thick contains lenses
and discontinuous bands of foseil detritus. Several small coral

aggregates have been noted and the upper contact 1is marked by =




thick limestone conglomerate. Scattered aceumilations of solid

tar or bitumen are preeent and & fresh surface of limestone

emits a strong odor of sulphur and gas.

Upper bevenlan

The upper Devonian {s usually divided into two groups,
the Fort Creek and Imperial. The Fort Creek formation is exposed
along the Peel Rilver from the Lower Canyon to several miles
below its junction with Snake River. The base i# composed of a
limestone conglomerate and this 18 overlain by black shales
and limestones. Near the top the shales contsain fewer limestones

and are very pituminous. In the proven field at Norman Wells,
e reef in the Fort Cieek Formation forms the oil-bearing
reservolr and is the source of production in that fleld.

Non-marine sandstones ani shales of the Imperial
formation have been mapped along the Peel RKiver about three
miles weet of the permit and along the Mackenzie and arctic
Red itivers to the north, eaet, aad goutheast. The section along
the Peel River consists of 50 feet of grey gandstones overlain
by 10 feet of sandegtone made up of subangular fragments of
feldepar, ferromagnesiun dnerals, and a little quartz. Both
of these sandstomes contain tiny transported fragments of
asphaltites. They ure sverlain by 100 feet of grey shalez with
hard, dark grey sandstones.

A section along the Mackenzie Kiver from ten miles above

Tree River to Point Eepuration 1is as follows (3, p. LU)s
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Smooth, grey, crumbly, homogeneous shale}
some thin, fine-grained sandstone beds 350 feet

Interbedded, fine- and medium-grained,
greenish grey, bloeky and flagroy sand-

gtone and grey, #ilty shale 530
Grey £ilty shale and argillaceous siltstone;}
some thin sandstone beds. Base not seen. 150

11. Local GeQlogy

uterope were found in only one place on the permit.
These coneiet of typical Lower Cretaceous ghale with a few
randy layers interbedded. The dip is flat. The outcrops are on

the banks of the £atah River in the southeast corner of the
permit.

The banks of a U~shaped lake situated rive miles north-
west of the permit expose the contact between the Cretareous
and the underlying Imperial (ormation.

At the eastern end o the lake, talus slopes are covered

with grey=- to rusty-colored thale. A few sandztone bede,

up to one foot in thicimess, are interbedded with the shale.

Ripple marks were observed in the sandstone.

About 500 feet west, the top of the bank exposes
mageive buff-colored sandstone and fine-grained conglowerate
with pebbles# up to one half inch in diameter. weet from here,
the conglomerate outcrops at lower and lower elevatione, and
forme the shore of the lake at the western end¢. Here the rand-
stone and conglomerate is at least 200 feet thick. The gradual
decrsase in elevation of the sandetone and conglomerate

indicates a dip of about five degrees to the west or southwest.

A A B e e e e e e i o e e
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No fossils were found in thies outerop. The lithology
indicates that the sandstone and conglomerate are of Lower
Cretaceous age and the shale with interbedded sandstones of
Imperial or Upper Devonian age.

Outcrops of Lower (retaceous age were examined along
the Peel River about two miles weet of the permit. Here the
bank of the river is composed of interbedded sandetone and con-
glomerate having a gentle dip to the south. Fosasil wood and
ghell fragments are common., Glauconite is preeent and in places
gives the eandetone a greenish color. The pebbles in the con-
glomerate are generally small but a few were found up to two
inchee in dlameter.

The conglomerate bede are overlain by a dark grey,
carbonaceous rfhale with interbedded randstones up to two feet
in thickness. Worm borings, plant remains, and ripple marks are
common., A petrofied log was observed.

Ihe following fossils were collected and sent to
C.KR. Btelcii of the University of Alberta. He identified them

ag followe!

Tancredie two epecies
Zlsuromva

Astarte c¢rf. natosini Lower Cretaceous

The projection of the contact between the Lower
Cretaceous and the underlying Imperial formation from the
Peel River through the U-~shaped lake to the Arctic Red River

passes a ehort distance north of Permit 1384. Therefore it




seems evident ihat all of the permit is underlain by a

thin layer of Lower Cretaceous sediments.

D -
FPGF ol g
A. G. Pentland

CosXita, .

Alfred R. ALWN v

Vancouver, B. C.

December, 1957.
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PREL RIVER

About 30 miles south of Yort liePhaveon.

Glamosnitic sandstens and cenglemsrwte
at the base of the Lewer Cretacecus.
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Rapert on the Ceslegy
Pexmdt- 10092, 1070, 10N

—iansinst TsEikesias

L AUCT 3o8

Yewreble peslogy axtanding frum peoven oil s gas
£4alds in northesa Aritish Colwibia smd Alberts to the Avotic
lslands indicstes thet larps ofl end gas vesssves will be die-
covered in this large and wntested regisn. The Athsbasks
Wtuadzous sands sre eousidered Co be one of the lewgest reo-
servas of odl &n the wrid,

The Vomam “ells field wes fiwst drilled in 1930, end
in 1944 1,229,310 besvels of oil wewe produced fyex 84 wella.
vildoat drilliag her failed to eosounter wew fislds in the Nowwmen
liclls sves w dete, St the search is rupldly syresding thevugh-
ot the entive nerthland,

Eiploration has Just begm. 0Ll cenpages heove besn
kone for meny yosrs @ move are baing found o the aaplevation
tenpo finsvesses. It is caassmeble Co sugpest et this regiom
10 in the stage of dovelopamt cmpexsbls to Alderta one yesr
befere the dlsssvery of the Ledus fiald.

The thres pounit avess ave lessted aljesmt to Che
esstern boundary of the Pesl Pigtems Reservation, emst of the
Avetic Nod Rivar, = Sollowe:

10008 Wwthanst Cormer & 60° - 0°113F - 2S°

0N Wsthemt Comner a8 60 ~ 40°:13° - 19°
071 Nwthesst Cosnar & 0° - 0130 - 13°




Howmem Valls 45 100 uiles ¢ the ssuthenst.
CVERAgIIY

Penmdts 10658, 1070 and 1071 are ewmed vy Lebursn
Enterprises Led., of 404 - 510 Vst Hastings Stwvest, Vamssuver,
B. €,

The total ares of the pemmits is 127,193 ssves.

Canadim Pesific Alritnes cperstes two scheduled
flights per wvesk fuem Edmsuten to Wesvem V- ls, using & DC-3,
and thres sthaduled fiights per wesk fyem Fevmm Vells te
Axlavik, waing om otter. Duwing the mmmer dere are wually
amy atrs flights te tahe cave of additicnsl freight and
passsngers.

Mush of the hesvy freight is shipped iato the sswmtry
by tzain end barge Awring the sumer wathe. Freight fs chipped
fyen Rdusuten to Vaterwape by tyeia, & distanss of 300 miles,
and thense by baxpe dom the Athebasks River, Athdbasha Lehe,
Slave Mwver, Grest Slove Lehe, and Mmabensie River. The ealy
fiatesvwption Co navigation em this seute 15 the lé-uile portage
fyen Ntagerald &t the novthawn bowndery of Aldberts ¢o Pows
Suish in the Mawtinest Texvitevies besanse of veplds im the
Slave Mwer,

The Avetis Nod Mwvar flews asvtherly 10 0o 13 wiles
wast of the pammits. Neswy drillisg eyuignmnt esuld de tzame-
posted iy challov-duaft Vo and bavge fuen She village of swetie




Aed ifver to within 135 miles of the preperty and themse by land
onte the chosen drillsite.

CLIMATE AND VEGETATION

The rivers and cresks gemerally open during the lstter
pert of May, but ice nay ramein ou some of the larger lskes umtil
the first or sssond wesk in Ame. Fresse-up comes in Septader
oz esrly October, but eccascionslly the large rivers ramein open
wtil vell inte NRevembex.

During May, June, ad July There {: almost coutinuous
daylight witi wem summer westher. During ovember, December,
ad Jamuary the sun is below the horimsn the grester pert of the
day. The result 1s thet the lemgtd of day veries repidly during
the intervening wonths. The winter may be severe vitr tamperatures
e lov a8 30 or 60 degreeas belew seso.

Tress ere sheamt or ere stunted over wost of the smusheg
svea. Thay cousist of white spruce, pepler, direh, and Camsrsck.
ia a fev sheltered plases, such as the Danks of streams, tress
ugy vressh & haight of 30 or 40 fast and & dimmeter of 12 to 18
inches. Here, tes, willows and slders grow it thick masses.

The grester pasxt of the aren 1o covered with the verious
types of mess thet ave commse te the Aretisc muskeg.

The pernit is situsted em the Pesl Plstess. This econ~
sists of hbundveds of square uiles of ground thet 10 neerly fl:
end Lo covered vwith Llehee and musheg. The lehes range in sise
feen mave potheles So ten or twanty uiles in langth. The pasts




thet ere mst covered vwith weter srs covawed with wusheg, msking
srevel on the grownd all byt impessidble duricg the summr months,

Suall, nemndering strems cross the ares, sad sre oon~
fined by low bamks that expuse bedvock in culy & fev places ex-
cept vhere the stress spproach the mein rivere. Lere thay have
cut desp V-sheped valleys. The larger rivers, such es the Avetic
Red Xver, flow betwesn banks that range inm height from 20 to 130
feost.

The land to the seuth rises gemtly for the firet few
miles into the festhills end thewesfter more sbruptly imte the
Meckensie Moumtains. The platesu is bounded en the west by the
Richardson Mountains.

BRASOMS FOR THE INVESTIGATION

Geslogicsal mapping was undertahen as the first step in
a somprehensive program of explorstion. It wes consideved thas
s study of the formstions, with particulsr attention to their ages,
attitudes, snd type of rosk, wves essential amd would fexn s sound
basis upen which %0 cutling further work thet might onluiaate in

the ddecovery of oil or gas.
MTEIE OF IMVESTIGATION

The perty consteted of A, R, Allen amé A, C. Pentlemd.
A Cosens elveveft, wedel 1700 eguipped with floats ves uweed for
trenspertation. Full camping oguipnsnt wes carvied. The methed
woed was to fly over the pormit & low clovation and st veduoed
eruising spesd in evder to cbeesve the gumeral topegraphy and to
opet autevepe. Fiight 1ines were sleng the bewders of the pemmis
fizet aad then soveral pesess veve usde asNeee the cantval part.




In slditisn, all rivere and sSremms on the pamit or within a
zedine of coveral nilas of the permit were flowm in ewder to
lesste all outerepe that night have a beering on the strusture
of the aves.

Contrel of £1light 1ines was by weens of maps and
esrial phatogrephs. The 8 wiles to 1 iush mep fyom Che Netional
Tepegraphic Series, wvhich is published by the Department of Mines
and Teshunicel Susvays, wes found to be ssourste mad useful for
the purpoee of detemmining the limits of the paxmits amd for
losating outemepe.

The second stap was to mghe travesrses on foot to en~
anine all cuteveps, collest focelils, and detevuine sttitudes.
Cenarally, & landing wae mede on the river or a lake, the perty
sepaxated, cmch goiag in oppesite diresties, and a pece end compess
susvay was nede o the cutosops were loested by meams of mspe and
asxial photographs.

A photogrephic mossic wes mads to the scale of ) imch
to 1 mile on vhich cutcrope were sscurstely lecated amd the
vhole was trased in ovder to mske & map fvom which edditismsl
ples eould be tehkem.

STRATIGC RAVHY

The Pesl Platesu is wnderiain by reck strats ranging
in age fyem Cretscesus to Pro-Cambrian. In the evea of the pemmits
caly Upper Dewsnien and Lower Cretasesue vosks eutevep but outside
the boumdaries of the basia the older fomnstions sre ovident. Simse
the aative ssomblapge wndarites the pamuits all the kaswa fosmstions
ave ‘wiefly dessrided below.
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Caxbutisn seths have bown cheerved and napped on the
wper Avetic Rod Mver, Moumtels Mver and Mperisl Mwes.
Quaztsites, shales, sanistomss and limastenss ccustitute the
resk types. C.R. Stelek (B) ebosrved 6,500 fost of slates and
shales overiaia by 3500 fast of ergiliites and chest ia the upper
Pesl River aves cheut 90 miles west of the paswmits. Thess are
fwyertant possidilities for the scowmlation of ofl.

Oudovisim shales snd srpillites hove bess mapped ia
the Upper Pesl River sres but wo sedimenis of this age hawe dem
positively Ldantified in sesticns S0 the south and aess. It &s
pusbeble thet Owdsvieien vochs are lasking, or if present, ere o~
perstively this ia the ares essupied by these pesmits.

Stlurism etrata ave widely distvibuted thosughsut the
Neshmale RMver besta. MeRimmsa (1) P. 18, magped 1,100 fess of
linsstons eu the Avstic Mad River. The lower wnit csntaine 400 fest
of chert ia dolsmite and tis wper pant 700 fost of limestous
cartying & Miageren fame. The wper Niggaten coval ssms s ro-
povted v be quite powows in plases and capeble of serving & o
sesssveds.

The name Jesx Noch was wed My Cansl peslegists te
desszide the bwessisted and msu-bedded dslanites and limssSonse
iying belev Middle Dowsalen strats end shove & shary dlsesnfemmity
with veld-bodded Stlwrisn 18mestons. The Bear Resh Sommstiss is
vepevted 00 Do move than 500 fSest thiek in the ivuntain Mver eres
vhere 18 conmiets of bousedated linsshours nd dolomitSes. In
plases the beds eve gpown-besving. The Dasr Mok dulemiSes are
gmnelly the wset peveus suchs o (he aves cxsept vhave thedr
posisien is cospied by yomn i abpdnite bads. Thay may be

»



hghly Mituninsus.

The Miidle Dovenien sostion en Momtain River hes been
ammmm.mmmmww.
the Middle Emparts shale (%00 fest), and the Upper Ramperts lime-
stons (MS fest). Nowewes, it seams pueheble that the Rmperts
Soematicn is mush thizmmer 1o the aves eovered by Ghe pewmits. Om
mm-mmmuu&-uuu
contimmous bends of fessil detritus. Sewersl mmell eosal 85~
mmm“-‘mw“u—huw.
thick limestens esuglomsvste. Sestteved memmlstions of eolid
un“mmda“mdw-ﬁn

mmmunuummmnm-m-
below its justion with Sushe River. The bese s conpesed of o
mmdmumwumu
1insstones. umqmm“l—.w-l

uwmamm-lm. n
mmmumu&awum

vest of pesuit 1071, Alse, it hes besn wyped in the wper pasts
of the isetis Red River and ¥ 5 Pesl Riva.




The Cretacecus overiies the elder beds unssnfosmebly
in the Noswmen Wells sres, and the eseaien izterval is very marked.
1a places both the Mperial and Pert Cresk furusticns have besn
ereded and the Cretasesus strsts are in comtast with Middle
Devonis | 1imestons. !ume divides the Cretassesus imto four parts,
the Sans Samlt growp, Slater River fexmstiom, Little Besr forme-
tion, ed Rast Fork formstion. The Sems Sauit growp is defined
uun-pumudmdmam
erigin and tncludes all lewer ~_ Jsesue styets fvem the base W
to the £iret or lowsst bembomy “ bdeds. The Slater River formstion
overiies the Sans Sault and §+ ‘'wpeced of thin-bedded, blask,
frigis shales with MEmerOuS S s0eue esmeretions. Typically,
1t conteins weny thia beméds ¢ bmmsemite 1/8 te 1 imsh thiek. The
Little Desr formerion eoriins of sundstons, ssus couglomerate,
sandy chales, *  gul eas The Rast Perk formstien divestly
overiies the samdeter. sevies and consists of well-bedded, srwy,
csachoidal and plostic mertan chale. It has nst been resognised
notth of Nosmes “ekie.

LOCAL STRATIGRANYY

The Upper Devenian and Lower Cuvetasesus fommsticns
cutezop on end nesr pernits 10008, 1070 end W07 at enly & few
widely sapershed lesstions. To the west chout 15 wiles, alosg
the Avetic Red River, bowever, CUtSTUpS aFe TERGDOUS.

The blask, frishle, poorly stratified lower Cyetscesws
shales cmmonly coutals tvenstons constetions which stand out &




Inperfestly conselidsted sends, clagys, and

Coutsin leaf end

conglemerates with lignite.

i

dolenites snd limestonss, gypeum

i
mmMMmmmm

ry




.---uwu—u-n-:-—uuuuma
the base of the cubevepe. Pocsi]l fvegnunte eve couskines pEes~
et ia the comsvetisns. A Sew tueastens bands and sandy Lepese
ave iatevbedded with the dhales. Theve is & sulticiently Righ
m”hﬂmh”.“‘hw.*
westheved cutesupe ia hot westher. Nimss gIpsun comuse &
—-——p-mwaa--nm.
Mummummuw
Mum.-wuuu‘uuuu
Sest wide, have siid édum fuen dhove. the bede arve gamevelly
sticed end in come plases buchen end evwpled. A festune of
mem-ﬂ.“h‘d‘.*
siver chout £2f8asm uiles csuth of the peepesty. Nese the chale
hM-mm.cw._d*“
—un-u-.wu-u--m. is
is ust lnown vhat 4s belsg csnmmed. % esel cemme wave ob-
“u-dmmdu—-w“a‘
mwamwumuu
chale % bumn. u-—-.puaou.wd.
m.——a-*umu A stvong oder of
wmumumwuunuw
~d*“hmh“‘~m s
-pam"umumc—-a-uuu
of the shves. A*dm—mnﬁo“
Ml‘“&lﬂ*n““d". Nething
~-~—“”om¢--.‘”dm
thet wes busnsd fn these plases.




11.

On the basis of feeeil evidense the ihales have bemm
assigned to the Lower Cretasesus. C. R. Stelek (B) idamgified
fosells esllested by the witars en the Avetic Red River as
Lever Cretasesus fish bemes and Gostnenliies lismdenss.

The esutast betwesn the Leower Cretasssus and Imperial
formation 1s believed te stribkes in & nesrly cast-west line shbeut
thres and a holf miles merth cff the south bowndexry of pesmit 1071.
There are »» outstups of luperial samdstens or shale om the
pesmits, but sbout eme mile merth of the mexthesst cormer of
pesmi 1071, mesr the healduaters of Tres Cresk, n cutsvep was
oboerved and napped dy the writers. It is composed of imter-
bedded smndstons and shals. The sandstens is fine-grained eand
gresnish grey with fine black bemding. In it are fosstilised
sighupsle tubss (7) aad Mya (1) fdemtified by C. R. Stalek (B).
The sipimmels tubss () are shout the sise of a nm’s feve-
finger, all verticsl, seughly ringed and merhed with fine lines
on the wmrfase, but without faternsl structwwre. The fmter-
bedded shale is beowm to greg, bedded, frishle, and sefkx.

In it are mumeveus bovwn hevd esnsretious wp to 18 imshes ia
dianster end 6 inches thisk. In gemersl these recks ave similar
to the Maparial vendsteons and shale cuteosupping to the west ea
the Avetic Red Rives. Fleet ia Tres Cresk, wnlike closuhers eu
the yemiits te the ssuth, is fn pavt typlesily Devendan.

It 4o st pessible to werk sut deteiled strusture for
the aves coverwd by the pemnits besamsse of the lashk of cubeveps.




To the west and south there are neerly coutimusus outeveps fov
one hyndred niles alemg the Arstic Red River vhere the strata
are flet-lytag and varely have dipe thet sre msaswresble. Mo
faults have besn eheerved in this lesality.

The pewmits lie ia & lavpe sedimmatary basic. The
Cretscesus-Deveuian csutast cvesses the ssuthesn pert of Pesmit
1071 axi extensive cutsvaps of marine Cvetasssus shale hsve
MW“*M“.‘“N““O‘
Pemnit 1009E. Theredere, & lov &1, ¢» the ssuth is indicated.

SCUNMEC POSSTRILITIES

In the purwits eres theve is wo evidemse of felding
in the emposures of Lower Cretaseses shales. sinse en evesioual
woouformity extsts betwesn the Cretasesms and wnderlying Sesmstion,
howeves, there nay be folds presant in the Devenien snd older
fusmetions underlying the prepesty. Seversl herissms in the
Devonisn end Stlurimm strata ave Mghly fowwsble for che a-
oumlation of od] end gas, snd it is peseible thet delev the
capping of blask shales, odl snd pes ssowmmistions wey emist.
It is evident, thevefove, that the ares werrmis fusther in-
vestigation.

sinse selsmic wort 1s mot prastischle during the owm-
mer wssthe, 18 §s suggested thet an airborws scistiliemstes
survey be csndusted over perwits 10608, 1070, and 1O7).
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