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NN 110,

his report covers vork purformed by G, N Ridiell Geologlea
Consultants L4d. for Amoco Camada Potroleus Compony Ltd. fn the
ackengle Mountain - Franklin Mountain area from latitude 66°00" X
to 63900' N, The fleld work vas done under the direction of N. N.

hemmoff, P. Geol., from May 30, 1971, to August 31, 1971.

The fleld work vas aided by excellent weather during June

and most of July, but during late July and August the weather
dotertorated and considerable time vas lost due to rain and lov elowd.
Of the ninety-four days comprising the field season, three days were
‘ unod moving in and cut, twenty days were lust due to weather, and
six days wore used moving camp, leaving a tutal of sixty-five days
vorked. This s a 1ittle above average performance for this part of
Canada's North.
s ALL of the objectives of the field party were comploted,
although due to the extremely large arca mapped, additionmal detailed
{nformation could stil) be collected.
The field party completed aerial geological mapping

covering about 23,000 square ailes. During the course of the sumeer

strata,

157 sections were measured comprising about 200,000 (cet
In addition 116 spot checks were mide, Samples collected wore

imately 420 fossil, 8,753 Titholugy, &3 porosity, and 714

appr
microfossil. These have been forvarded to Amco who sent many of the

. paleontological samples to Tulsa for fdentific tion, and many of the







micropleontological samples to €. Pallock (Amoco, Calgary) for
processing and fdentification. The remainder of the samples were sent

to Rock Surgery and to Amco’s warehouse for sorting and for storage

This roport is being written with the benefit of field fossil fdenti-

i1 identifications, but neither are

fications and some wicrof:

complote at this writing.

Aces Location and 'wl‘lm

The field party flew to Norman ¥ells and established comps
at Norman Wells, Plorence lLake, Stewart lake and Wrigley lake,

he dominant feature of the study arce is the Mackenzie River
which traverses the middle of the project area. This fast floving,
wuddy river is in excoss of seven miles wide in places with banks
50 to 400 feet high, Harge traffic on the river is increasing each
year and 15 the main means of transporting heavy equipment into the

North, Navigation un the river begins about May 25 at the south end and

is usually oprn to the ocean by June 10, The shipping searon lasts

Norwan Wells to other

about five months. Tanker barges move fuel fr
points along the river.

The Canyon Ranges of the Mackenzic Mountains rise to 7,000 feet

ry of the

above sea level at the western bound

cable an incised

mounta b generally not rugged and inmeay places r

Wigh plateau, They are cut by deep, steep sided often spectacular
canyons with very calorful valls, Exposurcs are excellent in these
canyons but most are difficult or immesible to traverse. On the east

.




side of the project area the Franklin Montains rise to a miximm

elevation of 5,000 feet. This chain is about ten to twenty miles
wido sauth of Norman Mells, and to the north the chain branches {nto

several discrote ranges, separated by broad flat saskeg and tree

covered areas.

South of Norman Wells the project arca hetween the moant:

has some good stzed hills but (s gonerally not too rugged. Major rivers

coming out of the moantains and draining into the Mackenzie River
Alssect this Nackenzie Plain. The area is mainly wooded, dominantly
lesser extent, birch. Willow and alder

with spruce and poplar and to
are common, and there are many miskeg areas, Several large lakes are
present in this area, most notably Stevart lake and Tave Lake.
he northwestern portion of the project area is formed by
the Peel Platean, a relatively flat, tree and muskeg covered area
D rtaing from o fow hundred feet above the river to about 2,000 feot in

the thame River - Ramparts area. This is broken by the Tmperfal Nills,

an east-wst chain of hills with a maximum elevation of 2,300 feet.
e rivers Including the Careajo,

The platean is dissected by several maj

lwperial, Cayna, Wume, Ramparts and Arctic fed. The area fs nov

characterized by abundant seismic trails made by the of L compnies.
The Mackenzie Plain has been glaciated and glacial moraine is

Eskers and

common but usually not more than ten to tweaty feet thick.

ulders con be

other glocial features were noted. Glactal transported b

found on top of the Tranklin Mountains and on henches of the Canyon

Ranges of the Mackenzie Mountains.
-+
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he wain access to the area s by barge fn the sumer and

intor road in the winter. A rosd from lay River tu tnvik follow
the telophone 1ine and fs open for abuut four months {n the winter,
Movement of hoavy cquigment by land within the
he. Winter trails can be readily constructed but

area is restricted to

the winter mont
must be scouted to find suitable river crossings.

here is an excellont paved airstrip at Norman vells and &

goud grass strip at Wrigley. [n addition to the Mackenzie River there

are many Jakes suftable for a Flaat oquipped surface gealogical
operation.

Previous Work
The Lover Mackenzie wus the scene of same of the carlicst

explaration for ofl and gas in western Canada, due largely to its

11y this is une of the last

relatively casy access by river. lrom

3 areas to have been wapped in the Geological Survey's 1 inch = 4 miles
systematic mapping program.

011 exploration in the Mickensie River ares dates from 1914

vhen T, 0. Bosvorth reported ofl seeps at the site now called Norman

ells. In 1920 tmperial 0F1 Linfted, through (ts subsidiany, the

Northeat 011 Company, discovcred the Normn kells ofl fiold. This

0 and 1923 by the

discovery encouraged constderable work betweon

coologleal Survey of Conadaj motably work by T, 0. fosorth, G. 8. Mome,

M. Y. Williams, [, M. hindle and D, B, Dol ing.




Due to the distance from market, interest decroased until
1942 whon the sar with Japan encouraged (urther exploration and
dovelogment . The Unted States of America entered into an agrooment
With the Covernment of Canada to develop the field at Norwan Wells and
to explore for additional ofl fields in the Lover Mackenzie. The
Canal Project, as 1t vas called, resulted in o massive surface geologie
program, four unsuccessful wildeats, fifty-eight development wells at
Norman Wells and a 598 mile pipeline comwecting the Norman Wells field
to Whitehorse, After the war the Whitehorse pipeline was abandoned,
Folloving the end of the war in 1945, Imperial 011 Limited
mdertook an aggressive exploration program, drilling fifteen wildcat
wella in the Mackenzie Vallsy region, nose of which discovered comercial
quant §ties of hydrocarbons .
Most of the major oil companies and several consultants
3 bear large surface mapping programs in the 1950°s, and these have
contimued to the presen’ . Some of this work is now acailable in perwit
surrender reports and in varivus geological journals. A major work by
€. J. Tassonyi, Geological Survey of Canada, ties tugether all work
previous to the early 1960's.
Operation Norman was a major sapping and stratigraphic

xical Survey during the years 1968,

program carried out by the
1969 and 1970, Fublished data fram this program is frogeental to date,

but maps and reports will probably be forthcoming shortly.




In the 1960's an oil land rush occurred and most prospective

arcas wore obtained by purchase or filing by the ofl compni

. Seismic
and drilling activity has increased gradually. The 1971-72 drillirg

seasan promises to be the most active ever.

Party Chief

Paleantolog
Nelicopter Pilot
Nelicopter Pilot
Helicopter Engineer
Nelicopter Engineer
Otter Pilot

otter Pilot

Otter Engineer
Otter Englneer

M. N. Chernoff was replaced by C. W. Riddell for a two week

and carly July. Cher:

A6 did the majority of the

vork on the report following the field season.
Ferguson and Snowlon are permanent employces of Amuco Canada

Potroleus Company Ltd. and fulloving the field season returned to other

profects with tmoco. Jim Derby spent one wonth with the (ield party
and way spend some time in the future fdentifying fossils collocied.

. Derby s a permanent employee of Amoco and {s based in Tulsa.
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Love, Loney, Enevold, Rae, Coleman and Panchy were tewporary
emplayees hired by €. W, Riddell Ceolugical Consultants Ltd. for the
e program.

L. bell and M. Reynolds spent a fev days with the Fleld party
Visiting porticular localities of interest. J. fuller spoat about ten
days with the surface party, and . Pollock spent about two weeks
collocting microfossil samples irom particular sections and localities.

Db i, Madden, Smith and Joffery were cmplayed by Alpine
Welicopters, and Cornock, Cochrane, Moore, Fink and linds were esployed

by Wardatr. B

Objectives of the [ield Part

The ohjectives of the field party vithin the pro et ares
(see Figure 1) vore as follows: (per contract betvoen Riddell and
Amoco dated April 28, 1971)
(o) Map in dotafl the structures outlined. This will iavolve
exact strike and dip measurement in addition to examination
and {dentification of outcrop in the core and on the Clanks of
the structures.

) Latablish the four units »f the Roming Form* fon, recently

ut Torvard by the Coulogical Survey of Canada, witha regard

A voconforaity .

to ascertaining the extent of the sub-lis
(e Carry out @ porosity study to establish vhether or ot the

Mount Kindle (s the only potential reservoir vithia the

Ronning Group.




clos and por wity study of the Bear Rock

(@ Carry out &
Formtion,
() mine briefly the Cretaceous and Tertiary expusures for

voir pitential.

Method_of Operation
he canp and personnel wre transported to Norman Wells by

Amoco afreraft (CT-AMD) on May 30, 1971, where a base camp v set up.

ke .

on June 9 the base camp vas moved by single Otter to Florence

fame camps vere also set up at Stevart Lake (July 10 to July 29) and

at wrigley lake (July 30 to August 29).

Staging lakes vere used from all base camps. lakes used

(0 this momner included dan Lake, Yodek Lake, Mirror Lake, $111 lake,

Slim lake and D, 0, T, lake at Wrigley. When staging lakes were used,

the Otter and helicopters vould transport all personnel and fuel to the

Lake i the morning and the Lelicopters would put out the crows. ALl

aireraft would bring all the persoane) home fn the evening. This procedure

saves a lot of helicopter time.

reing and

The fleld personnel were divided into tvo m
sect fon measuring crovs, each consisting of a geologist and a geological

ctions and traverses

sistant. The helicopter placed the crews of

Sections were measured using three methodsy

welocted by the party chie
sections done by

sbs Stalf, tape and brunton, and reconm fuss

traversing and obtaining attitudes and calculating thickuesses with the

he. After the crews wre out, the party chief used

aid of acrial photog




e of the helicopters to do aerial geological sapping, locate sections

and to make selocted structural and stratigraphic observations. The

other ‘wlicoptor was generally used by another mosber of the crev

gonerally forguson, Snowdon, Berby, Pollock or fuller) to make specifie
ohservations or collections. Both Ferguson and Snowdon did some serisl
mapping.

AL goologlsts vere assigned lottors to identify sections or

outerop localitios. The subscript " vas used to differentiate botveen

measured sections and outerop localities or traverses. Thus, A-1-71 18
w soction measured by Snowdon while Ax-2-71 fs o spot locality visited
by Snowdon. Similarly, B * Love, € = Chernolf, b = Loney, E Enevold,

P Perguson, J  Riddell, K - Derby and N Rac.

Appendix 1 18 a series of tables 1isting all measured sections,

all outerop localitiea ond all traver
Samples were callocted at ten foot fntervals through most
sections measured and are labelled as to section nusber and footage.

i1 samples

collected where available and microfor

Fossil samples were
wore collectod at most spot Jocalitics and throughout sections.
This report fs accompanied by a folder containing complete

Aructural cross sections and

wrlace grolugic maps, stratigraphic

sot of files vas preparcd and

isopach-11thofacies mps. A comple!

wupplied to Amoco with each meawured section fn o weparate fi1e containing

ortginal and typed notes and a plotted strip g, fossil (dentificatiors

should be added when received.

-10-




A 150 slide photo 1ibrary complete with slide description

pared and supplied to Awoco.
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Phanerozoic sedimentary rocks comprising marine platfom
carbonates and evaporites and muinly marine wedges of elastics approach
ggregate thickness of 30,000 feet within parts of the project ar 1,
Gealogical periods or systems not representod include the Mississipplan,
the Pennsylvantan, the Permian, the Triassic and the Jurassic. Epeirogenic
uplifts and subscquent erosion are indicated by regional unconformities
recognized at the base of the Middle Ordovictan, the hase of Upper

Ordovician, base of Devonian, base of Upper Devonian (7) and base of

Cretaceous (Albfan). Orogenic movements are recognized and are all referred

to the Laramide period of structural uplift with associated folding and
foulting.

Rapid facios changes have been oberved within Siluro-
Ordovician, Early and Middle Dovonian, Upper Devonian, Cretaceous and
Tertiary units,

Figure 3 ts a sumary, in table form, of formatfonal units
mapped during the project. The chart indicates the correlation of

these units ax they occur in three sub-a within the project boundary .
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Procambrian scdimentary rocks are cxposed in the MeConnell

Range of ihe Franklin Mountains and {n the Canyon Ranges of the
Mackenzie Mountaine, They are not exposed in the Norman Range or in

the Mackenzie Plajn arca. No great offort vas made to mip, measure or
define stratigraphic units within the Precambrian. The scetion, however,

does break dom into several recognizable stratigraphic units, and these
were mapped separately on the accompanying series of surface geological

Dolumite Uuit
This unit is recognized as the oldest Procambrian unit exposed
in the Mackenzie and Franklin Mountains, Cherty and moncherty, sheared

2 and marmorized, well bedded dolomites were observed at the headvaters

of the Ramparts River (Cx-33) and in the upper Carcajou River arca

(Cx-47). At both Jocalities the unit surfaces along large thrust
1,000 feet. In

faults and total stratigraphic thickness may exc

the fommer arca, the dolomites are cut by several contimous dykes, howver,
short traverses along contact zones revealed 1o associated sineralization,
Mhix it §s overlain by rusty shales and quartzites assigned

to the Katherine Group, In the upper Ramparts River arca sume unusual

i unconlormity between the dolomite

stratigraphic relationships suggost

unit and overlying rusty shales and argillites.




that this unit

As previously stated, it is bolie
the oldest exposcd Precasbrian beds within the Cordillera roglon of the

Yukon and Northwest Territories.

- Argillite Unit (Katherine Group)

Rus

Sha

A rolatively recessive rusty weathering unit comprising shiles,

the dolomite unit

argiilites, siltstone and minor sandstone overl
and s fn turm overlain by resistant weathering quartzitca.  This it
outcrops extensively in the cores of structures comprising the Canyon
Kanges of the Mackenzie Nountains and in the shortor vave: cngth folds
the unit {s intenscly folded, In the upper Ramprts River area, the

unit hosts several extensive diabase rills and is cut by mmerous

ped Lo Precambrian

ayenite dykes. The ntrusions which are con
sediments are assumed to predate Paleozoic (wid Casbrian?) dolumites
. in this arca. No measured thicknesses were obtatned for this uniti

" povever, (t fs catimated that the unit approsches @ thickness of 3,000

s this thickness in

foet in the Mourtain River area and probably exc
the upper Ramparts River area. The unit appears to be transitional vith

the overly ing hatherine quartzites.

t (Katherfue Quartzites)

quartite I

This unit fs videspread fn

o Rargges of Uhe Mackonsie

santaine and is recognized at Mount Clark, The unit is characterized

by relatively resistant dark grey weathoring beds of blocky bedded

quirtaitic sandstone vhich i typically Jich . Approximtely




2,000 feet of the wnit was measured and described at B-7-71 and upper

beds were measurcd and described at sevwral other localitics (b-10-71,

Dl1o70, D-15-71), AU B-7-71 and at Munt Clark, the highest beds are

generally 1

quartaitic, appear revorked and are porous.  Sistlar porous
aandstones occur at the base of the Panerozofc section encountered {n
wells drilled in the Poel Plateau and there is a suggestion, by these

observations, that the upper beds which my

ppruach 200 feot in thickness
roprosent basal Paleozafc sands. fecause of the appareat wathering

and Lithologle contimity, It vas not practical to map these upper sands
soparately. 1t fn catimated that the unit gonerally exceeds 1,000 foot

in thickness and is significantly thicker in the upper Ramparts River
area. 1t vas not determin d whether the apparcnt thickening in the

Latter area was due to press rvation of younger quartzites beneath

overlying unconforaity or due to facies changes between this unit and

S the rusty shale unit.

Rouge Moun

ain beds

The above name has been applied informally to a series of

chocolate, green and red shales, brilliant o athored dolomites

and 1imostones and ainor s{1tatone and sandatone which overlie the
Kathorine quirtzites and are cxposed mifuly fn the upper Little foar

and Carcajou River ar

o within the profect boundary . Elsevhore, thes:
bods are absent due to Precasbrian erosion. Upper beds assigned 1o this
unit wore measured and described at A-21-71 and B-22-71 and wwre observed

at Cad48 (Pigure §). At the former locality in Dodo Camyon, the upper

B T——————




.

250 feet of Rouge Mountain beds vere described as elightly caleareous

i1tatone vith sinor micritic limatone, Our fnterpretation suggests

Rouge Mountatn bods wre included fn the Michugal Group as

that

dofined by Link fn 1921 and sinco, {n our opinfon, both Procambrian amd
Cambrian strata comprise this Group, and since the Macbougal Group has
Jimited arcal extent, At fs suggested that the wee of this name be
dropped. At B-23-T1 on Roug. Meuntain River, 50 feot of very fine
gratned Limestones wath red and blue-green shale partings unlerlie the
Salime River Formation. The limestones are underlain by 220 foet of
grey calcarcous mudstone/slate vith sinor quartzite banding. In this

area the 1imestones weather a brilliant orange, hence the nane Rouge

Mountain.

000 feet of section fs estimated for Rouge

A maximum o
Mountan beds {n this area.
In the upper Mountain River and upper Ramparts River areas,

wverlain by @ wedge of shales, dolomite amd

Katherfne quartzites ar

Jf feot in thickness. The dolomite

gypum vhich oxceed several thousand

appoars to form small “plumcles” and large banks within a shale envelope

“hich fs overlain by vhite gypsum. The stratigraphic relationships are

4 to ut Procambrisn

e

abrupt and spectacalar and are interpret

peefing®, The position of this sequence fn the weet o sugrests &

correlation with the ke Lafn beds deseribed proviously.

the Peel

Rouge Mountain beds are not expected to underl

Plateau or Mackenzie Plain areas.

-




This unit ropresents o significant change upsard in type of
Procasbrian sedimentary rocks exposed in the project area. We suggest
hat whereas Jower Precosbrian units have been assigued to the feltian,
purcel] series, the Rouge Mountain beds should be assigned to the
Vindermere serics.

In the Carcajou - Little Bear River arcas this unit is overlain

by varly Middle Cambrian black shales of the Mount Cap Formation.

Lower_Cambr ia:
Lower Combrian rocks were recognized at only ome locality,

11371, on the north flank of Mount Clark. Mere, approximately 1,000
‘ foot of interbedded shalo, siltstone and minor limestone were found to
be fossiliforous throughout . The unit overlies with apparent conformity
quartattes reforred to the Precambrian, The quirtzites are capped by
approximately ten foet of medivm grained sandstune vhich appears to have
% poen revorked and sy reprosent basal Palcozofe beds at this locality.
e to an incumplete section, relationship of lover Cambria beds with
overlying units is unknown, although it s inferred that Mount Cap and
Saline River strata are present in the arva. Lowor Cambrian beds sy
bo prosent in the subsurface of the Mackenzie Flain specifically at

Sholl Keele River 14 and at taperfal Vernillion ¥o. 1 whore carly Widdie

cambrian beds have been confirmed; however, to date the Mount. Clark

s fn Dude Camyon romain the only ko

locality and basal Paleozoic be

¢ carly Cambrian strata in the project area.

accurrenc
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Fossils colloctod at Mount Clark (D-13-71, Kx-1 to Kx=7-71)
inetude brachiopods and trilobites which suggest an Carly Cambrian

(Upper Olcnellus Zane) Excopt for the thin hasal sands, no suitable

resorvoir rocks are expected in the Lower Cambrian section.
Lover Cambrian strata have been mapped (Sekwi Formation) fn

the Backbone Ranges of the Mackenzie Mountains and at Mount Cap

(6SC Paper 62-33) in the Southorn Irank1lin Mountaius; howover, they are

not known tu wceur in the Canyon Ranges other than the bodo locality

reported by the Geological Survey of Canada. Olencllid bearing strata

at Mount Cap have been assigned to the Mount Cap Formatiun by earlier

workers; howver, ve vould prefer to restrict the name Mount Cap to

nonevaporitic strata of Middle Cambrian a

Midd1o Combrian, Mount Cap Formation
The type locality of the Mount Cap furmation as Jefined by

3
Williams (192, P. 768 - 778) occurs on the west (lank of Mount Cap

in the McConnel] Range of the Franklin Mountains. Douglas and Norris

of the formation are exposed and cons

(1963) report that only a few
*rilobi

of 1ight olfve-green, soft, fissile shale
(Lower Cambrian). 1t fs reported that Williams (1923) coliccted

Widdle Cosbrian fossils fram baxal shales and xiltstones on the Clank of

Cap Mountatn,  The Uhicknoss of Ui format fon at the e Jocul ity s mot
Known, but was estimated to be about 200 feet. A covercd fnterval

calew nd attached o the base of Section C-131-71 is 400 feet
thick and 15 assumed to include the Mount Cap Fommtion and possibly

Yower Saline River beds.




In this report we prefer to restrict the use of the formational

name Mount Cap to Middle Cambrian beds which underlie the Saline Kiv

Formatfon. e recogaize Nount Cap beds in the MeConnell Range at
A-28-71, at Shell Keele River 14, and Taperial Veraillion No. 1, and
at Be43-71 and A-21-71 in the Canyon Kanges.
At A-28-71 approvinately 1,000 feet of section is assigned to
the Mount Cap on the basis of videspread occurrence of lower Niddle
cambrian trilobites. The lower 1,500 fect are mainly covered bat sparse
saterops suggest that the nterval fs grey siltstone and shale. The
covered fnterval is overlain by 300 feet of fossiliferous black argillaceous
Limestone and the upper 1,200 feet (s 50 per cent covered with outerops
of very flne to medium grained, thin bedded sandstone bands with
abundant tracks and trails and sparse trilobites. At Shell Keele
River 14, 1,035 feet (2,300 KB - T0) of brown and green shales,
Sdolomitfc marls and minor siltstone are all assigned to the Hount cap
on the basis of Middle Cambrian fousils found in a core in the interval
3,

to 3,285 fe

At tmperfal Vermillion Ridge No. 1 the interval

5,580 to §

172 feet KN comprising green splintery and saxy shales is

ssigned to the Mount Cap. At B-2

L A=21 and 43

p to several
hundred feet of sl

ping soft black shales nnderlie the Saline River

Formation and hear early Middle Cawbri

tritobites, AL the latter
Localities there fs a suggestfon that the black <! may be transiticnal

with overlying Saline Kiver bed:

and this ohservat fon prompts one to

think that the Mount Cap Formation

14 heo in pa

. lateral or facies

A the Saline River Formation

4—4




wunt Cap beds are confined to the decper parts of the basin

as defined by the tsopach and 1ithofacics map (Enclosure 1) of the Saline
! River formation, Characteristically "our” Mount Cap formation carries &
Jower Middle Casbrian faunal assembisge. No significant reservuir beds
should be expected in the Mount Cap formition.

: Saline River Formation (Wddle Cambrian) - (Ref. Figs. 6 to 9%
am e Eacle. 1, 11, 12, 13)

The type section of the formation was described by Williams
(1923) on Saline River (Px-62-71). Mere, we would assign 65 feet of

Interbedded gypsum and red weathered dolomite to the Saline River.

3 Overlying buff dolamites and green dolomitic mudstones are assigned
. to the cyclic unit of the Franklin Mountain Formition. No diagnostic

fossils were found at this locality.

The tsopach map (Eaclosuro 1) of this ualt shows our control
within the project boundary. The occurrence of the Salime River
L
Formation in this area fs shown to “e confined to a closed basin whose

axis occurs along the northerly flowing Mackenzie River. Salt was

encountered in the subsurface in the following wlls: Atlantic Shoals

Atlantic Gol Car Manitou L, lTmp

€-31, Atlantic Reavertail ¢

K No. 2 and Mobil Ontadnek N-39. 10

Vermillion Kidge, Imp Loon C
«d or pink and consists

outerop the fomation wathers a distinctive

miinly of white gypew lathes and svallovtatl tuins, Red and groen

180 common in the

gypsiferous dolumitic shales with salt casts a

Interval. AU lap Vermillion No. 1 2,780 feet (2,800 to 5,580 fect)




is

cigned to the Saline River whercas the mximm measured thickness

in outcrop fs slightly 12 excess of 600 fect at F-14-71 (Sheep Mountain)

hovever, outcrop scetions have no salt in the interval, and ft is

salt, now dissolved, may have teen

assumed that great thicknesses «

Generally the outcrop localities are

present at outerop localiti
very poorly exposed, mobile masses of red and green mud. At bedrock
exposures the thin bedded unit may be intenscly crenulated althagh
the entire intorval ix structurally simple, Where present, this unit
U5 recognized as the least competeut interval in the stratigraphic

packet and is constdered to be.highly mobile. We fecl that this unit
contributes significantly to the style of the structure fnvolving

this and overlying units.

A fow fossils have been collected at outerop localit

and these indicate o Middle Cambrian age. Since outcrop sections are

2 generally a residval of & thick salt section, it my be that the
Line River

fossils occur in Mount Cap beds which are fncluded fn the

there is strong

at these 1o (ities. Also, ax previously stat

nd saline River

a1 correlation of Mount Cap

evidence for partial la

beds and residual outerop localities may be mainly Mount Cap fac

Enels. 2, 11, 12, 13),

< (Ref. Fige. 0 to

U alupe of

he type Toeality of thix fomation fx o the

(M), Mere, at

Med by WiLI

Mount Kindle and the nase was ap

70 feet of beds are assigned to the Franklin Mountain.

c-131-71, 1




.

The lower 500 feet, a covered interval, is overlain by 200 feet of
pelleted, silty and tight algal dolomite, The upper 570 feet comprises
grey weathering fine crystalline doloaite with scattered white chert

The

and thin partings of blwe-green shale

bands, sandstone len
formation is unconformably overlain by argillaceous and fossiliferous

Mount Kindle heds. The upper contact (Figire 12) is sharp, clearly

st Franklin Mountain beds which are

whowing ehannelling fn the high

below the contact .

chortified to at least ten fo
Rased on 1968 and 1969 field vork by members of Operation
n (1969, 1970) dubdividod the Franklin Mountain into

widdle "rhythmic”

Norman, Mact

ble units: the lower “eyelic” menher, t

three map)

Our work confimed that these

orty” mewher.

momber and the upper
units are indeed casily mappable in the Franklin Mountains and in the
Canyon Ranges south and sast of Imperial Rivers however, we did not

¢ detail (n defining, eounting or correlating cycles or

“go into g
ct fons measared through this interval were

rhythms. Most of the s
w8 ten foot hasis, and thes samples are available for

collecte

detatled microscopic study.

fyelie Mesber
Mhe (ropach map (Enelosire 2) shove e eontrol for mapping

e Lower eyelic anit ix widespread,

the anfts in the project arva
Fally 100 1o 700 feet thick comprising thin bedded olive grey

le dolumite conglomerates.  The

dolomite, green shale and flat peb
erlying Saline River

unit appears 1o he transitional with hoth the o



4
the Peel Flatuan,

Cormatfon and the overlying rhythmic unit.  fhe cyclic maber v athers

yellovish oltve,  Cyclic beds o

a distinetive recossive pale
the Mume River and in

fo Monntafne st of

recognized in the Macke

the decper ranges of the Mackenzie Mountains, namcly the Rouge

Range ([-23-71) and the Tigonan Kuwine K

i contact with underlying Precambrian

these local ties rhythaic beds ar
these

atrata, awd (1 i assumed that the "oyedic?
arean, N sultable reservolr rucks should be exueted futhis unit,

© Member

iyt
The chythnic mesber (s @ well bedded algal doluaite which

reddish-buff. The dolomite is generally

weathers a distinctive b
© black chert

very fine to micro crystalline and tight throughout

nodules may occur in the unit, Generally the unit s 700 to 1,000

of the project arca and in

i the northern part

feet thicks however,

the untt thickens and miy approach 2,000 €

ta ansigoed to the rhythmic unit ar

atoo W-34), Str

(Atlantic On

o In the Little Smith

facies at two Ixolated

ina imex
ant Clark, o minimom

700, wiv miles northees

Wille area (A

780 fect and ossibly ax mich an 1,000 feet ol Tineste

reterred T the phytheic unft, I e north Kedstone Kames e
(e Aol River (A-38-71), approxin W00 1t of section is
mic unit ol which U Tower et Limestone.

assigued Lo the
14 s not known whether these pods ercaped regional dolimitization

nal or

A the unit o Af the limeaton: arcas ©

morfoe condifons vithin a meinly shelf enxiroment, e Fimeston




sections offer opportunity to study depositicnl characteristi

of this unit. Stromatolitic structurcs are clearly visible and
dimentary structures can be easily followed along Ledding

planes. Also, vertical sedimentary changes are clear and offer the

observer a rare opportunity to apply stratigraphic principles

prosented in recent studies on shallow marine and restricted

and evapurite shelves.

The sect fons sere measured on @ ten foot basis, and (U {8
recomended that detailed microscopic studics of the samples should
give + clear understanding of the depositional enviroment. For
dotailed finld ithologic ohwervatfons, at "limestone localitirs”,
referonco shold be made Lo sections A- 35271 and to the
fleld notes accumpany ing these sections.

Trilobite collections were made at both "limestone localitie
whercas the rlhy thmic “dolomite” sections were found to be barren of
macrofossils. y vho collected and studied the
faunal collections are as

A significant new Eind of the tield wrk wos the recognition
of a limestone unft characterized by alundant algal ~trom
and containing an abundant Lower Upper Cambrian (Crepieeph
o the Drestachian Stage) (o i the (1e1d thin unit sas informilly
referred to ax the “Dresbach Limestom,  The fauna ws romarkably

uni form, consisting of the following trilobite gone

i




“Ihis 1s @ typical shallov-water fauna (rom cratonic sites

sughout southern North America.

“he *Dresbach Limeston' wis Cound in

cas: (a) cast

7

of the Mackenzfe Kiver in the 'Little Smith Hills' (Section A
and Localities Cx-cd, Kx-10, kx=11, Kx-12) mostly micritic limestone

with abundant algal mats, low-amptitude stromatolite moumds, and

(b) near the keele River about

T-mt pebble conglomerate

tions A-

30 West longdtude (So

71, A-37-71, 1

calitics Ex-20a,

27, Ke-30), large stromatolite mounds, up to cight feet high, vith

much sandsized limestone betwen the stromatolites. Sedisent types

o

of the rhythaic as a datum shows that the o

shallower waters to the east tosards the craton.

fon of Sectione A-35-71 and A-20-71 using the basc

ve faun ranges through

1,000 feet of beds. 16 this range of thickness {s not acceptahle

3 after comurison with a “bresbachian” stage thickness elsewhere, then

e must introduce o systes of depositional slopes or rapid changing

factes mvolving cyclic, rhythmic and cherty units.

The rhy thei

unit fx en at suberop

nerally non-porous,

pan (1

beneath De 71) and Cretacemus (Cx-0o-71) horfzons.  Weat

of Mountain Kiver, porosity development in Franklin Momtain beds
steps doan through the sectfon until (o the Arctic Ked River arca porous

Teds are pre wear the hase, Actually we prefer to assign lowr

Franklin Mountain strata in the latter arca to the “cherty” unit on

. basts of general rock fackes. This interpretation requires the

-7




rien change westuard of “rhythmict type
" hert 1 Lnclusure 11
P opper comtact ol rhythmte beds with merly

strate o of firstly the appearance of vhite chert
in the sect ion, and + change in wathering character of
the dolomite (1 reddish-buft (rhythmic) to blocky meafum
Tight e ) i methods utf1ized the latter
dbet it ion: hoaver, alter traverses or sectiuns through & mapped

a1t wun o that the basal 200 t 300 fevt of grey wathered
dolomite aseigned to the “cherdy” undt is geuerally barren of chert
and could be assigned to the rhytheic the baxis of the first
Afatinetion. Since me unconfomity fx recognizad near this contact

3 siner reseroir continnity dx expected boten ey tmic? and

herty” units, g o v ie ot a serbous

Chorty mber
imce this it fx the highest meaber of the Franklin Mantaiu

parmation, 11 shews signdfcant fopach hanges due e pre-dont
Kindle amd pro-tesonan eronion, “Cherty dulmites e
Ihrougheat most of progeet e, This meler s ot recognized 0
e goutheern Frank 1 Rang ! e Wachay Range
i, jo w11 Ko (1 i the north
Redt . ) .

Range (I=15-71, 538710, Absence of th it th




that & fairly large area (Norman Arch) wos uplifted during Mid-
Ordovician time and stripped of many hundreds of feet of Pranklin

Mountain beds.  Enclosure

2 shows the Limit of beds referred to the

“cherty” meshor. Th

ccurrence of a thick cherty member at Big
Smith Hills (F-15-70, E-14=71, N-2-70, hxo13, 14 and 18-71) at the

south end of the St. Charles Kange s considered anmolous, and

although Luclosure & shows this occurrence as the northern margin of
4 contimums unit, (¢ can be interpreted that the oceurrence is part

of an anc

Wt erorfonal remnant

wtlfer that stood several hundreds
of feet above an erostonal datum, The vutlier wauld have been

onlapped by Devonfan cvaporites providing

trapping sechaniss

similar to poroas peel mounds within ¢ ite lasins,

he cherty member varies in thickness fro

0 to 600 feet
ver most of the area but thickens rapidly westward and fn the Arctic

Red River

on

371 and 1-11-71) 1,600 (oot of cherty dolamites

are & <igned (0 this member, Incr

A weutward thickening fs apparently

due 1o the appearance of silica and white chert in beds laterally

equivalent to the rhythmic unit and o

oprefercie o cunt e

pleking the use of the cherty unit at the Taat accurrence of vhat
I comstderad to be cont Wilica and white chert. In actual fact,
e b ot by b the Frank] i Mt Cormat o st ol Flurco

Lake and the

pany ing surface geologival mips show the ontiee

Cambro-Ordos fctan interval as o

unit (Franklin Wantal




The dolomite fs typicatly fine crystalline, grey fresh

surface and wathered, blocky bedded with scattered zonex of shapeless

wilica masses and white nodular and bedded chert. Since porous (over

vnt) horizons are fairly common in this unit varying fr.

5 por
Jeached to vuggy to intercrystalline, the momber should be considered
a8 o reservoir target in any oil amd gas prospect. Cenerally the

contact vith overlying Mount Kindle straty is coveredi however, from

subsurface data and selected outerop localities (C-131-71) it can be

shown that the cherty member is capped by a fine clastic zone up to
80 feet thick which could be epnsidered as sufficient cap rock.

nt, overlying Devonian evaporites

Where Mount Kindle beds a

weal.

provide qu

Diagnostic fossils are very difficult to find in this unit,

rby that we are

and ft is mainly through the persistence of J. K.

able tu offer some
on the collections.
"AL Locality Kx=33-T1, buirowed, cherty dulomites resembling

the “cherty” unit of the Framklin Mountain Formation yielded silicified

trflobites, Proservation (s ser poor, but the trilobites rescmh

o genera known Lo me i the Ordoviefan, but they do closely rescable

puslerbergli sy, which fiicates an Upper Comby fan age, fust o1 ightly

younger than Breshachian.

cLower Ordovician rcks were positively fdentified in the

eherty member’ of the Franklin

area for the (irst time, The upper

-

go dates for this unit. Following are his observations



Mountain Format fon ylelded numerous sprcimens of the peculiar

gastropod operculum Ceratopea at locality Kx-34-71 (Seetion 14071,

Dusky Range). This gonus fs well known from the Arbuckle - Ellenburger -

£1 paso forme®ions of the southern Un ted St w, where it ranges
only through the upper Walf of the Lover Ordovician.

“At Kx-348-71 the Ceratopea specime

belong to the Ceratopea
unguis - C poa hanfe species group which occur only in the upper-

st quarter of the Lover Ordovician, that is, in the west Spring

Croek furmation and eqivalent strata.

AL Locality Kx-35C- 71 (Rouge Range), silicified fosnils

atively fdentified in the field as Matthevia are probably a chiton:

clodes sp.

WA Lower Ordoviclan age is suggested, though not proven.”

Other "cherty” localitios with age dates are £-23-71

g (Ke-386T1) - Uppormust Combr fan (Trempealeau), Kx 154-71 (Big Smith

Wills) - Lorliost Larly Ordovician and Kx-33A-71 (Nainlin Brook) -
Upper Cambrian (younger than Dresbachian).

The tdentificatfons of faunal collections made in the {ranklin

Mountain Furmation fndicate that the Rhythmic wnit is mainly carly

Upper Cambrban (Dresbachian) and the Cherty unit s miinly Farly

oning the late Upper Casbrian s suspected,

Ordovictan, A faunal gap s

and the cor

however, one very late Casbrian identificat femation of

Larliest Ordovictan convinces us that the "Cherty” unit may in part be

Late Cambrian, and therefore, t

Fravklin Mountain Formation represcnts
cont tmuous deposttion from earlfest Upper Casbrian through very late

Lower Ordovic

a1-




. (Rl theic and Cherty Unite)

mificant 1ithology type vas fuadvertently omiticd from
descriptions of the rhythaic and cherty unite: specifically, oolite beds
Which were described in 1imy rhythafe sectioms amd i boddod chert
wections. The oolftic intervals are generally tightly cemented: however,

in the subsurface selective leaching could produce prospective reservoirs.

Midd), (Vumamed Unit)
In the southwestern part of the project area along the usky

Range, @ wedge of dark grey limostones and cherty doloaites was mipped

28 @ distinct unit bounded by unconformitics. [rom a feather edge fust

south of Section B-48-71 the uaft thickens 1o 1,700 fret at Seetion
A-30-71 6 e of approvimately five miles. Observatfons of
this single weurrence of the unit suggest that the wedge thickens
southward .
4
The Lase of the unit is mirked by o distinct red weathering
angular-pebble congloerate wcurring over the basal 50 to 100 feet,
The conglumerate comprises variable-sized angular-pebbles of light
colored dolumite probably derived from the underly ing Franklin
Mountain cherty unit. Some constituents appear
Uhat depasition of the basal heds vas accompanied by volcanic
activity i the area. W soggent (Rt o thin section study of
basal conglome

g beds which were ¢




A-30-71. Overlying strata include platy to blocky beds of mainly

Occastonal 1ight

thered 1imestone and cherty doluaite,

dark grey wed

roin the Lower part of the suceesst

weathered bands oc

grey and ora

The highest beds are well bedded, slabby to blocky, very fine grained

hich appear to have been deposited in an

dolomite and Limestone

cctions were made in

nvironment . Several fossil col

open marins

hfe unit; however, at this time no laboratory identifications have

been rocolved. Tentative field tdentifications of brachivpods and

indicate that the entire unit fs of Middle

the fossil receptaculi

Ax previously.mentioned, the base is marked by &

Ordovician age.

ratic unit and the top is visibly truncated by overlylng

conglo
the Mount Kindle formation. This unit is

chorty dolomites of

other Middle Ordovician

correlated with the Sunblood Formation

Survey of Canada south

units ~ oped by officers of the Geolugis

& and west of the project area.
No suitable reservolr characteristics wre ubserved at the

, the basal clastic

few localities where the unit was examinedi howe

o porous beds 1 11y

unit may develop int

Mount Kind
lity of this formatfon was first described by

The type 10

Wi1ltams (1922) at Mount Kindle in the McConnell Range where the unit

and continues along the western

) the moun

forms the

slope for a fair distance. The type locality tu poorly exposed {n

. The basal

does not b

the middle and upper parts




beds at the type locality vere examined (C-131-71) and the full

(nterval v sampled and described at C-130-71 a fow miles south along

o well exposed ridge called "bald rid

At €-130-71

S foet of section wan assigned Lo the Mot
Xindle formation on the basis of faunal distribution and general

Lthology. At this locality the formation tneludex a lowey dark

eothering unit and an upper 1ight weathering wit. The dark weathering
wnit comprises medium to dark grey, preduminantly (ine crystalline

dolumfte with § to 60 por cont fossil content, Scveral bands of

intercrystalline and leached otganic porosity average $ per cent.,
Fossils include crinofd columals, solitary and chain corals, brachiopods
and stroms, The upper part of the formation is characterised by @
- rounded weathe

Light grey weathoring dolomite which is smooth d and

{5 organtc (Tstroms, algal,

al) in appearance. Good (4 to 7 per
geent) intercrystalline and pinpoiut vugky porosity fs present through-
out. White chert bands are common.
over the remsinder of the project arva the Mount Kindle formation

Is generally dark grey weathered, sl bedded (slably . Wlocky) and

carries o comeon fauwal assesblage including brachivpods, chain coral

solitary hom corals and orthoc Forusity distribution

e s dphunc

fw ervatic throughout the unfti however, 4 fs genrdly pres

e ont fre Formation should be consfdered an o prospeetive rraenoly

systom.




nclosure 3 shows the distribution and thickaess of the

ot over the entd

The unit s abse

formtion within the project a

t in the subsurface

Longth of the Norman Range ard i expocted 1 be s
of most of the Mackenzie Platn weat of the Norman Kange. The formation

hickens rapidly to the southwat from the gencral Vicinity of the

t of beds have been

Keele River and in the Dusky Range over 4,000 f¢
assigned to the fomation at B-48-71.

o

=71, Ex-18-71)

stone Rangs

In the vicinity of the North
where the fomation begins to thicken soutiward, sccasional bands of

white porous dolumite up to 50- feet thick vecur in the section and

become more comon {n o southerly direction along the Redstone Range .

« “roels"

“hite porcas dulomite banks, referred b

In the Dusky Rang:

in the field, constitute up to 1,500 fret of the section at Bo4n-71 and

43071, In the Redstone Kange, near the Redstone KLty the Mount

Jomite bodies which have

Kindle Fomation contains massive porous ¢

o reef-like relationship to the surrounding strata The

t grey massive dolomites with $ to

coarse to very coarse grained, 11

ity (Mleld estimate)

15 por cont vugey and {ntercrystalline g

canging up 1o 100 feet thick and pinching out to @ few tens of
Chick, Capping the reel rock dx nonporous black, medium crystalline

Jes of chort,  Dn the Dusky Range

\dant beds and nod

dolomite with o

s dolamite units are wuch thicker and are cont {nuous

the white

Lion has generally destroyed all

ver 800 fect of section. Dolumi

isa

characterfstics; however, at A-30-71 ther

sriginal sediment

_3s-




soggest ion that colonfal corals may have formed some of the banks. At

o ant 1y

4 of the Dusky Range (D=16=71) the formation {8 p

the south

ed Limestone with scattered fossil and black chert

dark grey wat

Ihe sectfon at D-16-71 is interpreted to be an open wrine

horfzons.
of the formtion {n contrast to the "hank” facies prasent over

faci

most of the project area. The change from white poros dolomite to

r a distance of approximtely two

rs ov

dark tight Limestooe which o
wiles is interproted to he transitional althongh i1 is relatively
the formation

read uniform charact

abrupt considering the wid
The developaent of massive light

oc lated

in the remainder of the project arco

feved to be

grey porous dolomite banks in the Dusky Kange fx be
v open sea to the south and west.

with a bank wargin which faced a d

The tract of the bank margin is unknown since the crossing in the Nisky

Fy ft vould be fair to assume that

Kange {s our only control;

area in the general

Smargin may anderlie parts of the Mackenzic 7

vicinity of the Koot River.

Field colleet fons of fossils found fn the Mount Kindle have

not been studied to date: how or, previous work and tentative (ield

At Kindle formation is of

that the

{dent {ficat fons have establishe

The base of the format fon 15

an and Silarian ag

Upper Ordovi

recognized as a regtonal nnconformity

eroston Uhrongiont st of the Middle Ordovician aul carliest Upper
Original vork in the vicinity of the type locality fn the

Ordovician

Silurian age for the formitio

stablished a Midd]

MeConnel ] Kan




howe

L more recent work (persomal knovledge) indicates that Middle

1 the highest

Silurfan beds are absent over wost of the project

Format ol strata

s protably of Lawr S4

Redstone and busky Ranges where the fomatfon thickens and the contact

with the overlying Delorme formation is gradational, the Mount Kindle

Formation probably includes Middle Silurfan bed< and my include Upper

1 atudies w

- ot

Silurfan beds, Duc to incomplete paleontologie

e absent over the most

propared to xay whether younger Silurian strata

Wf the profect arvs becawse of nondeposition or pre-Bevonkan crosion.
Since the porous Mouht Kindle Formation is generally capped

by impermeable iovonfan beds, subsurface prospects for hydrocarbons

collent in stratigraphic, suberop and structural plays.

The type locality (3,250 feet thick) of the Delorme Formation

£
was first described by Douglas and Norris (1961), on the Ixlorme Range

at the headvato rs of Pastel Croek <outh and weat of the project area.

I to

et arca, the Delome Formitfon is confin

n the pro,

) wmth ol the heele River (see

area west of the Mackenzte River o

Enclosure 4), Masal Devonfan clastic carlomite rocks in the MeConnell

and S1. Charles Rarges axsume o weatherimg character sisilar to that of

e Do lorm:, haeve preter Lo assign this unft (up to 500 Feet

thick) o the Twar Rock

Conerally, the elorme Formatfon

the t area with the exception of o sectfon measured 0 the Tusky
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Light grey dolomites foming the

Format fon are latera

evaporites, Stratigraphic cross

the facten relatfonship between Sumbro

basin

central part of the

A colloeti

Comael] Tormit fon s assiged 10

rally the Comsell

Devontan.

regiomal g
Lower fevontan and carly Middly
With the exception of
witable re

evaporite baxin, no

Camscl ] Lormat fon,

Sombre_Lormit fon

crred to

Festricting harrier and re

weavard equivalints of the €

14) o

wectfon D (Inel

w in the

A-14271 inan dnterval low in the

the

s the Upper Lms

Formation ix larren. On the basis of

Lo restrict the Camsell to the late

Devon
Liohermal bulldups within the

wusible

crvatr rocks are expeeted within the

whre omition 15 on Tundra Ridge

The type Tncallty of S
south and weat of the project ara. Douglas and Norris (1960) report
ot the formit fon comprises 4,100 fect of dulmite at the type locality.

In the prog e formation s cont ied o an arca wat

¢ e sackenzie River and south of the heele Ko and s becn

in Ml Redatone, 1
" e (et
VeAR-T1) vempectivel
dolomi e vhich weather reliti

Rogge: el Doy Kangen P
NI L1704 feet
o et g grey, el bodded

ely Tight grey benath the overlying dark




Lo very fine crystallin

Ihe dolomite fs predomonantly {

Arnica be
VAth poor tntercrystalline and pinpoint vugey porosity. 1t is e
Interpretation that the Sombre dolomites formd o seasard lreicr

“hips as indicated

for the Camer1] cvaporites, The facies rel

re 14) wuggest that the

on stratigraphic cross section D' (Encl
xis sitwated in the

carly Deonfan sea sproad eastuard from a baxin

+ Ranges of the Mackenzie Mountains amd the resulting depositivnal

Backbo

pattern for the Sosbre should be considered transgrossive to the cast.

found in this unit at the reference Tocalitfes

No fossils we

Tt fs our contention that the Sombre and Camsell formations are time

below the

it and no evidence for unconfurmities ab

oquival
former formatfon vas Cound.
In the southwest part of the profect buundary, Susbre dolomite

N the

o the Camsel] b

stringers may reach eastward |

 Mackenzde FPlain and of fer stratigraphic traps for accumilition of

hydrocarbons. Alss, isolated dotomite banks

11 basin may occur although no Cleld evid

Factes within the Ca

for same wix obgerved,

Arnica Tormation

he type Toeality of the Arnica Tormation fs in the First
Ccanyon o the South Kahanmi River, st of the project aretlere
. Aok s o black

oughan and Norrin (1960) ansigned 1,080 1

wmite to the Arnic

&




In the project area the atfon mame Arnica was

retrteted 1o medium and dark grey barded dolimites occurring above the
comtre or Camacll formatfons and below the Limeatones of the Landry

w in an area et of the Mackenzie River and soath of the Keele

Furm
Kiver, At Section £-217) in the Kouge Range o maisum thickness of

wrred to the Arnfca.  Other ref

2,040 fect is 1o

L A-34-T1, A-3R-TLL ) [T ]

The Arnfca Formation comprises thick well bedded medium and

y Cine to fine crystalline dolumfte vith scattered poor

dark grey,

1 Redaton

intercrystalline and pinpoint vuggy porosity. In the southe

(Aw-41-71) and in the

Range (1-51-71), in the southern Dusky K
Lveraon Range ot Rout River gap the futerval containg porous white

 thick, The massive

wx of dolomite up to several hundred

o character and anc fated porosity suggests That the “wedge

cction DO

Aw fndicated by Figare 17 and stratigraphic eross

&) amed 110 (Lnelosure 15), the Arnica in interpreted to be

and

 lateral cquivalent, at least i part, ol the tear Rocky

ratigraphic units

Lamdry formatfone. 1t fx our belier that th

L difterent ook faches doposited during carly Widdle Devontan

cutral arch contred b the

ime around and eventually on to

© Normin - Norman el e e, Tor s e prescotat o ol

the Armica 1ithofactex and feojuich (x fncluded (na single map
Coelosure §) showing factes aud thicknesses of all the carly Middle

Devonian format fo




beds belong o a genera of

The only fossils found in Ar

an aborrant stromatoporofd amphipora, which has o vid .

{0 the progect arca this ix a "typical” Amica indicator. On the basis

of regiom) geolugy v prefer to rextrict the Arnica Formation and fts

cooval stratigraphic units to the Lifelfan stage of the Middle Devonian.

nd Bear Rock fac

A complex interfingering of Arnica

cted bencath the Mackenzie Plain in the southwestern pirt

should be

although interesting,

his type of stratigraphic t

of the pr

tion of prospects vith greater potential.

W11 have to avait explo
cien could be

Although outliers, tmnks or bivherms of Arni

ent Bear Rock, no

expected within evaperites of the laterally cquiv

for this occurrence has been reported.

field evid

fear Rick Formation

Rock Tommation i at ear Rock

P type locality of +

at the functfon of the Great fear and Mackenzie Rivers.  Ouly the basal

beds were examined at the type locality (1=5-71) and they fnclude

w a surface which visibly truncates uider-

pebble bods amd breceta

ptai vhy tleic it

Iyfng dolomiten of the Prank]in Mo
w of this unit

A wide varfation in thickmess of surf

e Uhfckness diarepneien secur et sl

that the fes

1A gemerally accepte

wterp Toealfti

and

Rock Tormat fon vhich (s predominantly anhydeite in the subsurface aid

walities, suffers (rom

predominant Iy Limestune breceda at outerop

the surface.

extensive solutioning of ¢




o of numerous “sink holes” in

This theory {8 supported by oceurrs

¢ Rock strata are gently dipping awd are knom to be

surface.

ximately

e mae foum thickness assigned to the fwar Ruck {s

heast of the project ar

s are included

pell Ochre River well

2,500 feet at the

of stra

In the Norsan hells area approximitely 1,000 foc

ently originl section

{n the bear Rock. A minimm thickness of apps

. %00 feet thick in the Carcajou Anticline arca.

is approxima
fatic massive nonbodded,

| weathers into a charact

The format |

caverns 1imestune breceta frterval vhich tncludes vandualy orient a

o occasionally blocks of 1imestone

blocks of laminated dolomite

dertved from the overlying Landry aml e Formationr. As yet

unexplafied, 1t fx the apparent absence of blocke ol ymger strata,

Indian, Canol and Tmperial Tormations. Where the fleat

namely
l

a basal dolomite, shale

2 Rock facies fx dominant 4 may fnclu

00 feet thick as in the St, Charles Rang

clastic carbonete unit up to

(hoss and 47-70) and at Mount Clark (A-28-711. Thix bosaty pparent 1y

1a of dolomite with floating angular to

nonevaporitic, unit fncludes be
w1 rounded xamd graine and brds of baftand grecn sl awl er vt
et dolmite,  Thin basal unft fn abwent due to

crystalline hand Jamin

il adfacent arcas, e opper et

el U over e Kormin Kange
e Tear Rock fa appareitly transit ol wivh overlyfng e lods,

and 0 most areax the top of the hoar Kock dncludes very (ine crystalline

ity Decause of the fine

dolumite with excellent intercrystalline




e tow. This dolomite is

o, permeability my

texture and small
conststent]; of] stained fn the Norman kells arca, amd 4t fs our beltef
et & very large stratigraphic roservoir may have been breached by

fea. 1 this was the case,

croxfon of Laramide structures tn this

structures in the Norman Wells area with this horizon at depth could

ur in the

e of of1 shia in thix unft oc

contain of].  The vecurre
hout most

eavertall - Carcajou arcax, in the Noman Range and thro

M1y, the upper dolomite unit is less

of the MeConnell Range,  Genel

than 100 feet thick and thine castvard as §t gives way to anhydrite in

ently huge stratigraphic

the fear Rock. There fs a fear that this app
the overlying

trap 1 comected vith sintlar dolmites which develop ir

. Nume Formation.

Lnelosure £ the fiear Rock Formation

& whows the distribution o

ax facies unit (4). Stratigraphic

Which fs dominant in the area maiked

& cross sections DD', LL', 117 and GGT (respective Lnclosures 14, 15, 16

and 17) abov the stratigraghic relatfonship betwen the bear Rock and

Fossila wove found in the ear Ruck

sesage or Arnica Formations,

£ correlations d stratigraphic position

beds; hosaver, on the basis

for the fear Rock Formation,

1o Middle Devontan ag

e support an
J the bar Rock Formation

The Jower amd upper dolomite units

4 an prospective horizome, capectally the latter which

ahould be
fatied dark brown by ofl,

exhibity Fabr porosity and 18 consistently




wsage Tormation fe the Richtield

Tocality of the

011 Corp. Gramh few IE11 N 1 wel], and Une seome was proposed by

Tamwony ! for o wequence of Limeston and dolosfte ccupy fng the

Referenee to e Tassowy §

(nterval 1,871 to 3,460 KN in the well,
poper should be made for @ detailed divcussion of the Gossage Formation.
The Forwatfonal name Cosxage 18 restricted to the northwest

it Kidle

) the M

w where the interval betw

part of the project a

and thame Formet funs i occupied by a variable mby of pelleted Hmestow

and dark dolomite. The upper part of the formition fs generally lime-

the "Cossige 1ime” whereas the

Iy referrod 1o @

stone and is inform

erred to as the

1 tuformally

cdominant 1y dolomite

Lover part in )
v mappable in the

two rock units

"Gossage dilomit
flotd, and thix subilfstsion fs presented on the accompany fng geolgle 1
$ maps .

go Cormation fx alightly in excess of 700 feet fn

rapidly

the Mackenz e Montafns wst of the Cayne River, thicke

010 feet at Atlantic

Mth the Peel Plateau to a thickne

be
ontaratue 14, Stratigraphie croms sectfon 1 (e dosure o) shos
the Tateral relattomtip of Timextan, dutiefte and anhydric:, 1t

dark el Teted micrograimd 1t Uimos o represcents

appears that t

The dolomite tx transitional from

o whe

the Jatter facion to @ mare restricted cuaport fe facics of the fear

11y dark grey, slabby to blocky bedded,

Rock. The dolumite fa ge

-4




«d intercrystalline porosity.

very fimne to fine crystalline vith scatt

dolmite facics represents an

1t has not been determined i€ the

W evaporite factes, or 16 G s @

k between the $imest

dotomitfation phenomenon axsocfated with the depositiomal enviroment.

o Lo anhydrite (s raph

actos change (rom dolomi

In any case, the

\n wccurs over @ ten to fifteon mile bl tronding porth-northeasterly

Chrough the Sountain Kiver - Mickenzie River arcas i the vicinity of

nformation along this belt indicates

cans Sault Rapids,  Subsurf

Lopment {8 common, and it s our opinfon

that excellent porosity do

hat this belt in highly prospective for hydrocarbons. Do

Finition offered by the fow wells in the ares,

poor subsur face &
it il exploratfon efforts will prolubly be confined to Lo ating

closd structures along the belt

Localities fur the Gossage Tormation are

I SER IR

ten foot basis and the

Mowt of the above sections were collected

ditable for detailed microse trip logs of

e Tomer contaet of the Gossage B futerpret

Vormation. Generally,

unconfommity s top ol the Mount Kind e

&71, T-8-71 and A-11-71.

e Tl S0 Ft ol e Commage Tarmat b e oo
heread sy dotomite ith green shde et i b o
n dent i welin driiled un the Peel Platea ad )
1o dirty” high gamm cme votween clean carbumates of the €
B




ax mections M and 11

fle Format fo Stratigraphic or

Ko

11 and 10y indicate that there may have been substant fal

(Inelosus |
relfet an th aformity surface before ety Middle Bevonian seas
frundat el the area.  The upper contact with the fh wat on

1 pickod at the highest securrence ol apparently

conformible

generally recessiy

Vimentone.  Masal Hume bed

clean pellet

eathered thin Dedded argi]laceous 1imestone o
o ie Frt e e Tl the Connage Tormit b

osver, based on reglomal sk v 1o amsign the entire formition
Lo the carly Middle ~ onfan. O the basis of

in the project ar
ar that

At ructural mapping and stratigraphic correlations,

the "Gown fer undt de correlative with

With the Landry Formation

the Arnica Tormation.

i fon e unfte ape coeval with the kear Kuck formation.
- y Formati
e typer Tocality an propad by Doglas and Kore "
v e DLl W aber Ko portinest 2% (KFD-
roa nt ol the Mackenzie River P T
e tandey 1 - dark ey o
iromgratmed el teted poveetomes el b v g
. e been moted, The T e te prt of o large carly Midd)
4




urfes the

Devontan carbonate-evaporite complex which o

cectesomian arch contred fn the Tort Nomman - Norman hells ares.

From \hgraphic modele (Lnelosures 14 and 15) 41 < aprent

that the Lindry Pormatinn represents the ard margdn of any Himestone =
ol te - anhydrite Lier, au therofore, o noml west Lo cast

) rinally

facion pattorn wuld be Landry Himestone, Armica dolumite

entical to the

fear Rock aubydrite,  his facies relatfonship s 4

Hear Rock anhydrite facies

Cossage "1ime" - Cossage "
pattem at the cast ond of the Tuel Viatea,  the stratigr phic model
(Enel 15, croe Lo L1} along the tuhadinni Range departs
from the weual gt torn and from our fleld observations w fntrpret that
he Landrs facten clnges Lo Tear Rock facies with no fnterventtg
Arnfea or dolaite Lacke
e man it meastreod thickness of Landry 1imextone {8 approxt
d | and A-3A71 i the Rouge and Taladimnd

ately 750 (oot at |

[RIR— ther mefereonce localities fur the Landey are
b, 27 T BT, ae2Tl ASMTE IE1TE T 130T
and the Shell wl Cloverleat and TP

I 1w conta (o trans il with Ariica
or ear Roch Do an ) e e 1o with verl
[

Moo gt i fonnd s wer ) W WA-HTE, T

collect fon from

Tandry strata




The Landry Formation fs tight ar

can be considered as an

e type section of the Hume Formation fs located un the cast

branch of the s River at 659200507 N, The name was

st (1901) for a succession Ailiferous Middle

pevontan 1imestones and in pl shate, which merlics the fear

Rock W 1s 400 fe

nd underlfes the lare Tndfan Formation

srmat for

thick at the type locality

We extended the use of thix formtional ame throughd

t v

Lect arca whic! the

entire p

(thest part

) the profect where officers of the GSC hie used the terms Headless

and Nahanni for units occupying the fnterval defined by lassett. ur

use of the term e outsfde the type arce suggests that the e

 Formrtion f8 cquivalent to the Neadless and Nahind Format funs cambined.
This suggestion is, i fact, supported by Ll evidence; boever, (0
he southwstorn prt of the proect area vl llom: isopachs are very
hick (Inelusure o), wtratigraphic mels fudicate that the “extra®
section fa due v the addition of ¢lean Limeatone, tn the Nahannl
terval, which is consldered 1o be s omger than e e and i (his
irtances the s ol A term lome for e ent (e e Nainnd

fntersal my ot ropr

n Section A-2% W1 fect ol strats

were assigned T the Mume Tormition,  Hore the domtm Hithology {x




With 10 10 20 per cent inter-

athering black micritic limest

grey we
beds of black lcarcous shale. The bedding charactor fs distinctly
odutar and thix feature fn eapecially characteristic of the lower part

Formation, The section 15 fossililerous through-

out with a 10 por cent component of fossil de
" "

W erinoids

coral heads, hor corals, brachiop

i be conyento

The formation fn the Nomman hells are

Wnit and an upper massive or resistant

wubdivided fnto a Jower shaly

saures as well as

fs noticeable inthe (feld ox

unit, This

fn the arca. n the Nomman Wells

mechanteal lugs run fn wells dril

srea the lower unit is generally 250 feet thick, vhercas the upper unit

stern part of the arca the

approximates 100 fect thick, In the sout
Jower recessfve unft is generally 150 feet thick vhervas the upper

w00 1 Most of the thickening is in

massive beds thicken to almost
as recognized

r bods atop the sectio

sresponse to the addition of youn

fn the Norm

Sinee the Mme-Headloxu-Rahanni futerval fs extrem

been written on the paleontology of these

FouniLiferous, many papers b

ot fons. Our colloct fons when tied Lo e suld i sfons fndicate that

the Jower or "Il porton of e e Format Gt L8 fan .

Collections near the top of . it the Korman kel e ares
dated I et o Wt i, Toglmal st fgraphle

models (Liclosure 1, cross s 100 et 1hat the e Tocaliy

of the thme should e diachromms (thit s, Titeld ) with

thon ansigned to the Lifelian

most of the section




Conerally, the thickness (Lnclusure o) of the e Formtion

nzte River and south

the Mack:

pproxisates 400 foct; however, wst o

)0 feet, The faopach thicks

of the Keele Kiver the fommation thic

ks which presumably had

v been contoured Lo represent two large
ahallower sater over them than the platform beds in the Norman Wells area,
On the other hand, the thickening of the formation in the

e o subsidence fn this

Redstone and Root River arcas may be in respe
area and a greater amount of seetion wax accuulated simply lecause a

et ing from the

basin evolved.  The “hank® interpretation fs more intel

Lo for ofl and gas in that the "hanks”

standpoint of

Meroating” prospe
could b rimd by doloaftized fronts similar to the Slave Foint (ront

at Tort Nelson in northeast fritish Columbfa, These altermative

interpretations are introduccd Lo caphastze the fmportance of gaining

more subsurface control and also continuing palcontological stud

s and flare Indian shales to detemine vhat the time

Nahanni 1imes:

Linos are doing. Although the “stepping Lank” madcl fx intriguing, v
v ol e or

have no ficld evidence for hank margins or dudmitizatd

Nahanni beds except for isolated dolomitized pods in the Big Saith

J 20A-71) area where an unusual Lot leozofc scction

Nills (1-20

in present .

At lume wtrata are hight. oralline, the section

D1 s tabubug G the B Smith 0L

o ey tight,

J0A-71) is anmefated with deselugment of purosity due tu

dolomitization, Last of Hown Cap, o smill wutcrop of dolmite vith




Middle Devon
of Mume bods

erosion wurt

at thewe loc
ot

™

be laterally equivalent in selected arcas (for o

Nahamnt s A

an fossils is

i these are
o which o
Hittes

B dowr and up

Format fons .

.y

Ther.

sdarfes, and therefore, underlying or overl

omitized and porous.

with the pre-Cret

e e Tevel of the thme ormat

the format un are conformabi

sce that both contacts a

Ving formations may

o, Mare Indian -




The name “lare Indian River shale” sas applied by Kindle

and fosworth (1921) for the stratigraphic unit consisting of "bluish-

grey calcareous shale {n ».sata one inch to thres inches thick” at

the lower ond of the Ramparts gorge on the Mackenzie River near Fort

Good Nope
The txopach map (Enclosure 7) of this formation shows

distribution of this formation over the entire project arca with

ubserved thicknesses varying frm 50 to 800 feet. in the ares west

ewzic River and sowth of the Little fear River, the Mare

luded in the llorn River

L for mapping purposes, were in

or Undivided Upper Devouian units,

The formation has tws distinct s per

throughout most of the project area. The Lowes unit comprises black

calcarcous shales and minor limestone carrying abundant tentaculites.

Leds vary

©fs highty radicactive, The

on mechani

a1 logs this

From a fov fect to a maximum of 200 feet thick. The upper unit

containe suft greenfsh-grey calcarous shales and 1isestones typical

of most of the Nare Indtan Formation, In the worthern part of the
area, the upper unit becomes more limy and ceveral sbservat fons of

wnite wrre mide,

enwing resistant weathering fosstLiferon. Timest

At Atlantic Manitou L-cl the cntire interval fn ccupied by a creamy

porous Limestone real resting o platfors Hum beds, At the junction

wum of 800 foet of

of the Koot and Tamdry Kivors (Fx




« than one mile acroes, rests on

massive bedded tight lim stone,
intersal mapped as lorn River laterally.

Kahanni beds cccupy ing

e Towwer contact of the Curmation s generally sharp, with

resist

wive black shales of the lare Indian resting

the e
r, our interpretation of

blocky Himestone beds of the Hume s howey
o may be

posttional history indicates that are Tdian st

the
strata. The upper

Jaterally cquivalent to upper ume ard Kahars

contact 1s transitional vith overlying Ramurts platfom beds where
present and 1s apparently sharply disconformble (7)

the latter a
rte e absent At

s where the Ramp

ol shales in a

beneath ¢
F-16-71 (Figure 35), near the type section of the tume Fomatfon,
nodular - concret fonary Linestone bands in the Nare fndian appear

L along a well exposed creek wall,

truncated west to

«ct have not been studied

Fosnile collected during the pro

{dent i Ficat fons have been made amd all

{n detafli however tentitive

Givetfan age for the Mare Tndian Yormation.

In the northern part of the project a
he shales suggests that more fsolated “recf bioherma® similar

At Atlantic Manitou Lol could be fou

the Iluetish and

fn this arca. Twolated Hare Indiar
Jearhy Tl b iR e Al

o el 1 may b i

Wedste

the formt fon




The type Tocality of the section is taken to b at the Ramparts

Fort Good Nope near the Glacier et

Gorge on the Macks
al Ramparts No. | (kindle and Bosworth 1921).
Ihe Ramparts Formation comprises clean fossiliterous lie-

atones vhich are conaidored to be bivstraml in the Jower 100 to 200

¢ and bivhermal i the upper part.  For detailed Titholoy,

cence should b sade to Seetions A-2-71 and =671 vhore complete

tons of the fommation were sampled on a ten fout basis. Generally,

the Jower part of the formation §s light to medivm grey, well bedded

Limestone carrying Stringocephalus. These Jower beds were observed
Flying Nare Indian

to lense and intertongue into and with the und
Formation in the vieinity of F-6-71 west of Pwwll Creck. The upper

soction 1 blocky, vell bedded, with cladopura beds and

part of th

4 stromatoporofdal b Sparry calcite coment has filled most of the

 porustty. On the flanks of the larger bichermal

original ori
well

Tude rework

masscs (Koo well Creek) talus fans §

coral sand amd sparry coment.

round sra fragments comented by

Field localities do not, ax a rule, exhibit visible porusity development,

srosity which is

Tearth

however, most beds appear to have good
wrlly ot et e T the s s s s extrmely et permeabi ity

cntabilinled by commerctal

Joaeror, e potential of this horfzon o

“bioherw® benrath and west of

ction of 1ight grasvity of) fr

pr

Norman Wells




rts Formation is 900 feet

The maximun thickness of the Kamp

at Triad Carcafou 1-24 (Enclosure 8).  The producing rec at Norman

wells i approximately 500 feet thick ac ia the wutcropping biohers

rences of clean 1imy beds at the top

along Kee Scarp. Isolated oc

o€ the tare Tndian Forsatfon in the Bluefish, Redstone and Ochre
River wells may be indicative of large bioherms in the vieiuity. e
created

arbonate masses could have b

ted Ramparts ¢
ate hank hawever,

1 erusion of a uniformly thick car

fleld observations of lattice framevork and flavking talus fans
Joad us to believe that each ixolated mass fs a discrete bioherm and
ccted fromknovn studies of other

fs consistent with the morphology exp

well huown reof horizons.

Ihe lower contact fs transition] with underlying Ha

Indian shales whercas the upper contact sy be disconformable beneath

cous sands i

ath Cr

2 Canod lack shales and s unconformable be
the northeastern part of the project area.
Conerally, only Givetfan fossils wore collected fn the

s contain

ous b

. sume flavking lag and allocht
do wot have a complets

formatfon; howe

carly tipper Devonfan foasils. AU this time w

ath persisted

alogical study and cannot say whether eeel gr

Creagh e ool ol the Ghaet amd cont fed during carly Fras
W the clame ol the Givet,

Ut or 00 1o f groth tered
otential for locating Ramparts bioherms i the subsurface

xiste thromhot the entire project arca, The wweurrence ol roel




, cally sampled at [-26-71 on the

£}
adjacent to the Kedstone River.

indicators fn the southern part of the arca s cocouragingi howver,

higher risk on

the abscnce of known reefs in this arca places

fe Plain, At

Jocating bivhermit buildups 1 the swthern Macker

his atage sefsmfc {s the most logical tool tu use in exploring for

feolated Ramparts reefs.

Worn River ¥

e type Tocality of the lorn River Formation {8 on forn

River, 9.5 miles above the mouth of Ferguson Creck. Our use of the
same Horn River is in the sense of that established by touglas and

The wse of this formational nase

Norris (1962) in GSC Paper 62-3
vas restricted to the southwestem part of the project arca.

described and systemati-

The farn River Formation was measur

wt flank of the Prairic Anticline

i

At this Locality the format

wible fnto three distinet units which can

730 feet thick and ix d
in in the Shell

urface of the Macken:z

be recognized in the s
lower unit, 130 feet

Cloverleal and Shell West Wrigley wells,

11t

hale with ¢

thick, compriscs black caleareous ¢

and i Lnt to the Joaws unit of the Mare Indian Lumation
Farther tor Mo middlee member i 380 Gt ek nd b componed
uf platy black sttty pyritie shal gzl n the Capnl Tormat fon

50 teet thick consisting of

farther north,  The upper member

e whieh fe 1 it wathering

pyritic and o




relative to the underlying and overly

s onits.  Although the N

Indian and Canol component s

+ recognized loc

1y at wll exposed

sect fons, 1l term lom River received prel e due 1

rvmely

these beds fn this area, T

resistant wathering

apper #i1tstones

re appable, and the fnteral from the top of the

Jme o the top of the "afltstone scarp” becomes a comenient

“mappabile unit” hence, the wse of the ter b Kiver.
e lowr contact {8 a sharp break from resfstant Limestones
of the underlying e Tormatfon to recessive wathered shales of the

Lower Morn River. The upper contact fs picked at the top of a

resistant weathering siltstone fnterval vhich ap

s Lo be transitional

Vith the

verlying Fort Simpaon Tormation. foth contacts are considered

o

saformable, The lover meaber of the llorn Kiver may be & lateral

equivalent of upper ume hede b

ation partly coniirmed by

ary ing t

of this unit at

1, Shell Cloverleaf and

Shell Wewt Wrigley.
Joglonal strat tgraphic models (Cross section 117, Enclosre

19) indic

hat the Lowerr mwwher of the flom Kiver should be Givettan

vherva

the middle and upper mebers shonkd e rasnan.

Sinee the form

e tn ights no prospeet e horizons shold

e expeeted in flom Kiver b

vesett (19010 progaseed 1his e for “the black shate unit

y overlies the hee S

o (hamparta) 1ot fon™, e




2le Mountain

gave the type locality as Powell Creek at the M

75 feet dark grey to Wack, poedesinantly

Front whwre le assig

Fslieyellow swath ring shales

(tto very hard. gre

nuncalears ms a
to this formation.
(his format ion vas recognized throughot the entire area;

the Horn

however. fn the southern part of the arca it was ineluded

River map unit.

Canol beds conprise platy black pyritic, silic

Sshales which appear brittle and wather a typical «lintery black,

stafned with vhite alus, yellow sulphur and oranze fron oxide.

wer foot

s characteristic "tinkling” not

shales make
. A maximom thickness

Creek (1-2-71) on strike with Kee Searp rid

580 feet rvas obtained on Canyon

At this locality, the

strat igraphic sodel (Cross section GG'y Lnclosure 17) depicts the

Stanol as @ compensatory unit lLiterally equivalent to the Ramparts

hiohers on kee Scarp. In the Norwan Wells ofl field area o similar

i ts not the

relatfonship can b demonstrated by sulisirfa

Is are

case at Powell Creek where only 78 feet of Canol |

present at a position almost adjacent 10 n Kamjmrts biohers 700 feet

1 Formation *o underly fng and

thick. e relat ionship of the ¢
appareatly lateral anits (4 not N
evtdeners o oot i v Commable oAt fship ol Gt ol a noal
Cine clastic (111 prograding across the hasin. Periaps e resilts
. of & detailed paleontological study of the lap: tndian - Kamparts -
canol fnterval +i11 help to solve some of the probiems.
-

P —————




e have supported the th

that Cavsl sed fments were

never emergent

sography that v olved as a

of clasticn smouthing 0 silmarine t

rwr | growth, lovever, this year w

result of complex hank and bic

ral observations vhich are considered as excellent

wade seve

canol. Tirst,

uneonformity at the ba

for the pro
tion of

hanoel1ing and scouring plus apparent

extensive
ved n the

Ramparts beds on the south flank of Kee Scarp w

sect fon (1-16-71)

Kee Scarp quarry at Norman Wells. ond, at A
on the Upper Huse River, Canol Black shales appear o truncated, west
tionary bands in the Mare Indfan. Roth

east, anderlyfng co

observat fons could be considered fnsignificant (n view of th

nee is at least present,

the observations: however, the

The upper contact of the Canol appears transitional with overlying
pus sands may rest unconformably un  the

astics. Cretace

Shaperial

ol in parts of the project

Prelininary studies on sample

ndicate that the it is carl

on are con

well as excellent cap rock material,

rmat fon

ort Stmpeun

Cameron (1914

greenish grey clay shales that occur Wiver
Stmpson,  Our s of the term fort Siw record it the
usage of Douglas Narris (194 .




Wof the project area, the name fort

In the southern part

Stapson vas applied to a succession of hales with (nterbedded siltstone

(hat overlie the torn Fiver Formation and

and fine grained sandst
Tnit Ne. 28 or

are overlain by fassiliferous Limestons of G

fossiliferous calcareous sandstone of GSC Unit No. 24, At F-28=TL
alony the Redstone Rivers

o the east flank of the Praivie Antictine

thick. At shell Cloverleafl

the tort Siapron Tormation 18 10401

146 the unit is 1,790 feet thick. At 1-19-71 on the Dahad fnn

Kivers 3 minfmm of 1,300 feet of shales and siltstones are assigned

‘o the Fort Siepson Tormat fon.

{mpson Tormation fx recogniz.d as & wp unit

ot 20d

ainly becanse [t 18 honded by pestatant anits Which a

1t s believed that both

part of the

throughout the southe
ding strata, The

Lover and upper contacts are transiticnal with D

Sort Stapson Tomation in characterized by Yens tng, vedging and

channelling of stratigraphic horizons to Sucan extent that

Presently this

« may he introduced within the secti

uneonformiti
the € has

ality Cx-pe=T1 vhe

(s @ point of contention at 1

sur and Vpper

recognizrd an unconforwable relatimship bety Creta

\ mcognizes thin locality entirely a%

Devonfan beds, Mercas oar e

fpper Devontan. AU tine of writing: canples collected at this

ity bad not been processed for mfcrofaund and wicroflora, The

e 02-31) invokes the use of @

e interpretation, (0SC

strata along

4 anconformity between




o well expused.

the Redstone River where vrmable units

formity, we prefer

Although recognizing the possibility of the un

Fer the entire section to

(ponding microfossi] tdentifications) to
the Tort Simpson Formatfon.
Mo diagnostic fossils wre found n the intervali however,

csC Unit No. 24 and,

sund in overlying

Frasndan fossils wei

I to the Frasnian.

the entire formation fs assi

No suitable rescroir rocks were described in the mrd

s and is a seal for undei-

section, The unit has excellent source b
lying reservoir beds.
s Unit Mo, 24

fhis map unit was recognized i the sothern part of the

Douglas and Norris (1963) who

t and mapped in the sensc

proje

describe “Map Unit 24 as - "a resistant unit that fores most of the

ds in v of the region underlain

ridges and cape e

Fine grained prey sandstone that {s medium

by Upper Devonfan st

1o thickly bedded and bromish-grey swathering {s characteristie,

particularly of the Jover part, and is {nterbedded with silty grey

hale and grey micaceous, Cinely lamfnated siltatone.

At 12671 on the Redstone River the unit s S60 feet thick

it was noted

compriaing 1ithologies as described above. 01

o, ecandonally gl

that the sandstones are slightly cales

The sands

and carry o sparse coral and brachiopod ¢

y 4o ot excerd 15 per

porous although quantitative walues prob!

oA




The unit is recognized as a distinct map unit due to its relative

resistant wathering character relative to the underlying Fort Simpeon

The unit s assigued to the

Formatfon and oerlying GSC Unit No. 21

770 in the Shell Cloverleaf well.

Interval 2,
Map Unit No. 24 1a transitiom] with the underlying fort

e and Keele

Simpaon Tormation and overlyfng Unit No. 26, In the Redstc

River areas, the unit probably subcrops bencath basal Cretaccous sands.

71 and Cx-#7-71 are tentatively

Fossil collections at (-2

wed

|dentified as frasnian and on this basis the entire unit is
to the Frasnian. .

A noted previously the unit fs porous, although fine clastics

and calcarcous coment reduce the effective porosity to @ minimm.

Nowever, at subcrop localities the unit may be more porous due tu

Leaching etc., and for this reason the interval should be regarded
o potential reservolr horizon in the subsurface of the Keele and

Redstone River are

GSC_Unit No

Norris (19%3)

as described by Douglas

Map tnit No. 2

1y

was recognized fn the southern part of the project ared apps

secupying an fnterval near the base of Map Uit No. 24,00 wrigl

Plateay several horfzons of 1imostone mpped as Unit No. 25 ecur

Preciue and relative

i thin gently folded strata of Map Unii Ko,
atratigraphic positions arc ot known, and although they are all

. they may not mecessarily be correlative

dosignated as Map Dnit Ne

o8-




Vith the reefs (Map Unit No. 20) of the adjacent Camsell fend nap

area” (Douglas and Norris, 1963).
mined at Ce-102-T1,

Fxtremely fossf1iferons Limestones wre v

itios are assigned Lo

70 and Cx-120-71, and all 1o

CX-98-T1, Fx-

0SC it No. 25. The limestone horizon (s 55 feet thick at (x-120

on the Root Kiver and 38 feet thick at Fx-A2 on Crescent Kidge

teal well

aotieline, The interval 2,770 to 2,800 in the Shell Clove

C Unit No. 25, CSC Map Unit No. 28 {8

i tentatfvely assigned to o3

hounded on the

expected to be present in the subsurface in an @

north by the eele River, on the wst by Longitude 125° kest and on

the east by the Yackenzie Kiver. Over the southern part of this area

the u

e unit comprises highly fossiliferous (mainly brachiopods

with coralline and stromtoporoidal beds) “stinking” brown Limestone

Suhieh fn Fine grained and generally tight. Dark compacted argillaceons

« and fossils. The

Leaves surround noular

and bituminons

it suggests that the 1imestones are

lensing character of the

reefoid, Coralline and stromatoporoidal beds

grey to cream, vory fine grafned.

The tower contact is transitionat with o

and nodular Lisestone bands sfmilar to the Ty transitimal bowdary

por contaet s not sheerved, bt

of the Rampart < Tormat fon.
tie beds of

it is interpreted to be relatively sharp beneath cls

Map Unit No. 24.




Field fdentification of fossils collected frum this unit

Indicates a Frasnian age.

Although the unit fs tight at the wuterup localities, the

0 indicator

wpeefold® character of the unit whould be recognized as

of possible reservoirs in the subsurface. fecause the unit fa fairly

thin, 1t should not be regarded as @ primry objective.

(per Douglas and Norris, 1963)

Map Uit No. 20 e recognized and mipped in the southern

part of the project arca. Outcrops of this unit are confined to the

in NTS map

Moose Prafrie, Trench lake and English Chief synelinc

sheet 95N,

¢ of concretionary greenish grey and black

Over 5,000 f

shales and glauconitic siltstones werc measured along an cast Clowing

tributary to the Redstone River (Fx-03-71). The shales of this unit

B
e sheen is

1 characteristically "greasy” and a distinct reflectd

we of the shales

apparent on (ragments of the shale at outcrop.

are slightly calearcous., Resfstant silty and siltstone bands occur

in the intersal; however, the unit generally wathers

English Chief synelin

Unit No. 24, 1n the Trench Lake

within the unit,

1 discont 1w wooded scarps are mapped

o
1 be awsumed that silty and sandy futervals support these searps.

it fn generally poorly exposed, therefure, no subdiviston could

where it s been mapped .

be made and carricd through the ar




e lower contact fs transitional with beds of underlylng

1 vas not observed; however, it i

GSC Unit No. 24, The upper con
ansuned that this uit was unconformbly overlaf by Cretaceous strata,

as and

{18 wore found in this unit. Doy

No diagnostic fos

Norrls (1963) assign the lover part of the interval to the Frasnian

and the upper part to the Famenian stages of the Upper Dovontan.

o it

The unit {5 maindy @ Cine clastic succession, and sl

atial for oil and gax

accupten synelim] arcas vhore mapped, 1o po

in this unit i recognized within the project ared.

Inperial_Formation
The Imperial

nee as Massett

reation is used in the same

ct area Upper Devonfan shal

(1961) proposed, to fnclude in the pro.

i1tatones and sandstones, overlying the Canol formation and overlain

s strata. The type locality has been

unconformably by Cre
Imperial River

modified to include 1,988 feet thick exposure
(689077 00" N; 12751°00" W) described by thme and Link (1945) plus
301 foet of shale exposed on the northesst (lark of the Imperial

4 to the base of the

Anticline as measured by Bassctt (1%1)

ume and Link section.
in porth of LAt

The Tapertal Format fon s sipped 1

“ithin the project arm . The furmition s subdivided tnto

Dear Rive

o members, o dover silty whale and an upper calearcous sands

Complote sections of the lperial formation were measured on the
Little fear River (B-47-71, D-17-71), on fowell Cr ok (A-13-71), on




Mountain River (F=7-71), on e River (1=9-71) and on a tributary
of the Aretic Red River (D-7-71). The lower unit is generally ! 1,000
feet thick and comprises greenish-grey shales vith siltstone and sandstone
hands and occasional concretionary froastone bands, Calearcous

fon do oceur but are not comon. The

intervals in the sucee:
resistant wathered bands are isually laminated and carbunaceous
streaks are not uncommon in the upper part. At D-7-71, the lower
member of the Imperial Formation occupies an in erval bounded by
resistant silty and sandstone members vhich are scarp forming. The
flar to that of

general wathering character of the interval is s
outeropping Upper Devonian strata in the Redstone and bahadinni

River areas. Tis long renge correlation equates the lower member

of the Imperial Formation with the Fort Simpson Formation mapped in

the southern part of the project area. [urthermore, at D-7-71 the

“ hower sesber of the Tmperial exhibits lensing, wedging and channelling
similar to that observed within the Fort Simpson (see cross seetion
117, Enclosure 19). The upper part of the forwat fon comprises (laggy
to alabby. greenish-grey calearems sandstones with oceasfonal sandy

Limestone bands intertbedded vith dark greenish-grey shale and sflty

reaks wore Cound

whale. Hrachiopds, erfnoid stems and carhonice
in the anft. e upper it is approsimately So0 feet thick over most
of the project arva. At Powell Creek (A-13-71) approsimitely 800 feet
of reeassive wwathered greenish-grey interbedded sands, shales and

siltstones overlie the upper sesber of the Imerial formation and are




tentatively assigned to the lmperfal Formation. Cross section 11"

(Enclosure 19) shows @ correlation of these highest Leds with ¢
Uit No. 26 of the Redstone-Dahadinni River arca.

The luwer contact with the Canol Tormation is a sharp
Iithological boundary; however, no hiatus is recognized or assumed.
he upper contact is an erosional surface bencath Cretaceous sandstones.
e have received some fossil fdentifications vhich are not consistent
Vith field mapping. 1t is apparent that in the contral part of the
area our Imperial Unit may include basal Cretaceous sands and shales
of the Sans Sault Fomation. The upper member of the Imperial and
the Sans Sault Formation comprise similar lithologies and weathering
quite similar, Although structural

color and characivr is a
mapping may have included Sans Sault beds in the lmperial, stratigraphic
soctions are correct and do not fall prey to this trap,

tions from the Imperial Formation

Studies of fossil coll

are not camplete, therefore, only tentative age assigmaents can be
made. On the basis of regivnal sapping and 1ithalogic correlations
the Imperial Formtion should be Frasnian in age. This is partly

confirmed in Tassonyi's doscription of the leperial Formation in the

Norman Wells area. Our work confirmed that apmrently cquivalent
Lithalogic unita fn the Redstone River arcs are Prasndan.  Howver,
car the Aretie

fsolatod localitics on the Mowntain River (£-7-71) and »
Red River area (D-7-71) contain fauna in the upper unit which have

4 the

been dated ae Famenian. Norris (1908) measurcd and colliv

-70-




Upper Devonian (Famenian) fossils

section at D-7-71 and reports 1

od

from the upper mesber of the Taperial Tommation.  As previvsly
(he upper part of the Imprial may be correlated vith GSC it No. 34

position and similar 1ftholog . However,

on the basts of stratigra
{al whercas only Frasaian

Famentan fossils have been found in the lepe

Cosnils have been found in GSC Unit No. 24, The ages of the unite

therefore, the

epatible with the Lithologic correlatio
Tav i is doubtful,  Novever,

are mot e
valtdity of the regiomal 1ithologic corre
Unit No. 24 type beds (Upjer Imperial) were

1t in possible that
dapontted as o prograding sequence (rom south to north (Redstane
River to Arctic Red River) and therefore, lateral equivalents {n the
although they reprosent the

northerr arcas should be younger in

fronment .

wame depositionl

The upper member of the leperial Tormativn {s porous; however,
. quantftative values are below 15 per cent. Calcarcous coment and fine
£

clastic mitrix renders most of porosity

cctive. The Iaperial

inet

wover, it

abjectiv

Formation should not be considered a primary 4

all tests in the event that cleaner

ahould be clusely evaluated
wed porosity.

wes have

W or secondary pro

dstone (Upper bevonfan)

A e tmperial

Creck Samdstone mmber a1 the T

The ca
Formation fx deseloped Locally alug the wat [lank of the ormn

11-2-71) the sandstone

n Crock

Range south of Norman kells. On Cany
fne quartz grained with poor (10 per cent)

y

ts 1ight grey, fim to e




slabby and are approximately

wilar porosity. The beds

+ thick. The sandstome overlies the Canul Formation and is

100 fe

similar to the upper siltstone member of

Ina stratigraphic positic

the Horn River Tormation, Although outstanding porosity was not

ting to note that clean lentils

tion, it is intere

seen in this

, and this short

of sand do develop in the Upper Devonian sequenc

lert the

discussion of the Camyon Creck sandstone is included t
explorationist to the potential of similar Upper Devontan sard bodies

in the subsurface.

Jugle Ridge Linestone (Upper Devonian)

The sccurrence f the Jungle Kidge Limestone fs conf

red

o the area i1 the vicinity of Imp. Hlucfish No. | domstreas (rom
Boar Rock. A short distance upstreas from lup. Bluefish No. 1 at

atned, grey silty lisestone {uterbedded

\ As-6-71, 182 foet of very fine gr
C)

s shale vas measured and assigned to the Jungle

with brown « ¢

rmation. The limestone is

Ridge Limestone member of the lnperial
Cinely laminated and very Ught. In the Bluefish well the interval

tod

1,618 1o 1,630 is recoguized as Jungle Kidge Limestone. An fso

ashort

uterop of thix mesber also wcurs on Jugle Ridge prope

w1l w11

Occurrence of the Tiseatone in the lusal part of the lmperial

yon Creek sandstone

Formatiun, above the stratigraphic horizon of the
member, 18 Local and highly anmolous. The section fs extremely tight

and, on the lasts of outcrop sbservations, has n reservolr potential.




Upper bevon

fan tnd ivided

Mis “hasket” term vas applied to 4 map unit in areas vhere
the Devanian clastic succest fon abave the Hum Formatfon (% not
readily divisible due to poor exposure. Noth Middle Devonian (Horm

River. Hare ndian) and Upper Devonian (Wom River,

nol, Fort

Simpson, CSC Unf

Nos. 24, 25, 26 and lmperial) Yormations are

included tn this map unit.

Cretaces

Exposures of Cret

cous strata are confined to the central
part of the Mackenzie Plain aréa and the Peel Plateau area. 1o the

field several distinet mppable units vere defined and conf

carried throughout the areas of exposure. The Crets

coons 15 @ sand=
hale sequence which may be up to $,000 feet thick in aggregate, and

due to

Iking similarities between different sand units and different
dehale units aur confidence (n assigning small exposures to a particular
wap unft in some areas is veak. Therefore, until samples at all outerop

Toeat

are processed for microfossils and

gos are available, v
thoald be vory cautfous in evaluating strictures which are defined by

aateropping Cretaceos beds. W a

avare of the e

* wpots in our

wapping of th

units: however, (t fs an impo

wible ehore to

commnicate this f

g tn writing. Therefon e that

age determinat fonn of Cretaceons samples shoild

available to
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0 fleld

screpancy ovists betwe

ont that a serfous ¢

us, and in the
wapping and paleontologleal studfes, then v cold advise on solutions

Lo the mapping probless.

rocks found in the

The oldest Cretaceou

age. (Neocomian (7) and Aptian (?) shales may be present, T

Suecoding atrata pparently represent contimous deposition throgh

and through a1l of the ipper

the remainer of the Laer Crota
he Cretaceus interval vas subdisided tuto five mppable

Ling cand, shale, sand, shale, sand, The upper sawd and

units alters
conglomerate unit may be of laber Tertiary age. Formation names used
ne Sault, Slater River (Aretic

in the ficld are in ascending orde

« Unit. Tor

Red), Little fear (Trovor), Last Vork and Upper Sandoto

court of the history of nsenclature, reference should be

dired as the oldest Cretaceous

The Sans Sault Formation fs recs

frew fta name from work by

. The unit

unit in the project a

1 project. Originally,

rt (1945) and others associated with the

Stew

unit had a Croup status, lovever,

the sands an sha prisiig the

Tassony § reduced this toa omatfoal statue, e type locality of

Uhio urmitfommil it is taken to be the Sans sault Raplds area on

srmation ix 1,411 feet thick as deseribod

the Mackenzic River, where the

by Parker (194401




In the fhold we vere unable to distinguish upps Impertal beds
from the Sais Sault Format fon, consequently beds u e Jatter format fon
were freluded fn e tmperfal, Tossil fent it e fved after

the close of the ficld season indicat

d and

1s probably widely distribu

prosent beneath most of the

that the Sans Sault lormation

Mackenzie

K formtional

Stratigraphic cross section 117 attempts to ple

Platn a

n ©area. 1o the Noman

arfes in som wells drilled t

e format fon I approcimately 300 feet thick, 1Ly thin

Wells are
Lo gero over mst of the area between the LitLle fwar and Keele Rivers
500 fret on the south lark of the Fort Norman

and then thicken to ov

Arch.
fine to coarse grained

The formation comprises groc

fonary shale.

coner

quartz sandstones interbedded with gre endab-grey
a1, and this sccurrence {s considered

Abus anfte grafns arc

Cretac sandstones in the area.

2 1o be characteristic of ba

W overlying Cretaceous

jan beds

Clauconite sus found in underlying

beds (Little Bear) but not fo 8

“hich may have




ity surface, ond although this fs appealing in the sense

an uncon
hat mmerous rexcrvolr syatems my be presentin the subsurface, {t

el

o that Cields will e risky to d

s adno disturbing in the 8o

fasal Cretaceou S
examined at several localities

ue sands e

Hasal Creta

Flain by Mack shales of the Slater

vhere the sands appear to be o

1 studies indicate

River Formation. At some of the Jocalitics, regl
e did not

that the Sanm Sault Furmatfon should be present, hocsery

lities. It may be that §

ult at these loc

recognize the Sans S
Sault beds wather similar to the overlying Slater River and the
division fs not readily apparent. Alsu local factes changes of Sans

Another explanat fon

Sault beds to Slater River type beds may occur.
ent ot these loce 1ties; however,

{s that Sans Sault heds are not pre
that the {nterval

ted presiously, our reglonal studies indicate
v

should be prosent.

Jasal Cretaceous sands were exanined at Cx-32-71 (Aretic Red

River), at 1-7-71 (Tributary Aretic Red River), at (x=37-71 (upper Wame
s River), at A-9-71 (Mountain River),

L at eo-7) (Tributary €

Riv
b 1a-71 (L A dacques) and at A-25-71

at A-13-71 (Pl ) Creck), at
(Mount €lark). The thickneas varies (rom a fow fect at Ood2-7) Lo
71 1o extremely

78 foet at ©x-37-71. The sands vary [rom tight at €x-37-

porous at A L and o porous and Dghly ofl stained ot J-18-71
cterized by woll rounded quartz grains varying

The sand s cha




Jant green glaneonite grains,

ry fine to conglomeratfc with o

from

Another charaeteriatie secarmnen (o abundant vert feal tube casts

(Seolfthns = Vike )

Mhere the contact vith the underlytg evontan teds {8

1o

exposed. the sarface {5 mneven and channelled. Wasal sand deposits are

£111 and any bed has very little lateral extent. North

mainly channe

of the project area (1x-18=71) of) sands are @ comon aceurrence.  On

Z71) elean quarts sands vere

the east Flank of Mot Clark (A2

o e 30 feet thick,  tere the sands extromly porous

extim
and crumbly .

Jaeal glaveonitie sands shonld be considered an objective

ction at depth. Distrib

horizon in any prospect which may have the s

4 to be erratic on an anconformity surf

of san

% e exp

Slater River (o

ality of the Slater River ormation is on S

< The type 1
Atvers and the unit vas first described by Foley (19442} and (1vst
published by Stevart (1948)

[

Clater Kiver Vormatfon vas sapped fn arva cast of the

vt fon, vhich

ountafn Kiver extending soth to the tahadinnd Kiver. e

b ahales tn the First cont inums mappable untt

(% predominant 1y hla

et aed s fovanian s fn e praeet et it
ambed at @ Locality mear the Gy oot i o
o e sckenate Kiver (Cx-11=7, ExbTL T

) Moantain (A-10-71) Kiver




cumprises soft black fissile shales with

The format

concret fomry ironstone bands, white bentonite senss Cish Cragments,

Tong hedd g

pelecypeed (ragments and abundant €lear ©Rs lathes

surfaces, (uterops weather to mobile s lumped msses with white alum
ured in the

aing. No full seetfon wus med

and yellow sulphur sté
m 050

ot indicated that the unit varios 0

fleld, hower, subsurfa

™ bands wore found {n the

1o 1,000 fect thick, Some caleite "L

are recovered as chipe fnwelle, the prissatic

Interval amd vhen thes

frageents could be misinterpreted to be i Jocypd {ragments .

Joth upper and lower. contacts are interpreted £ be transitional
Ath bound ing units .

ived some fossil fdentifications on collections

We have

a lower

wade during the project, and they consistently indicat

Cretaceous age (A1bian).

t source rock

2 fhee st ton fn marime and should be an exeelle

for generation of hydrocarbons

Arct

Red Tormation

o and wiltat

he Arctic Red Formetfon comprise

aimtlar (0 character to that of the Slater Risre and the two units
are Anterpreted to be coal. The type Tt Wt the formation 18
Along both <fdes of the el River with ren atong Cranesdch and

e el Risers conmiilerd an supplomental. (e s Ll e by

recessive lwer Cretaceous  shales

Mount Joy amd Channey (199) to all




and siltstones that path the Trevor sandstones

above the

Martin louse Formation.

he formati

0 s o 4t many localitics on the Kamprts
Jme and Arctic Red Rivers; hovever, o estimate of thickness of the

formtion was determined, Generally, the unit compri

rusty
veathered black [issile shales with bentonite seams, concretionary

fronstone bands, and silty beds. No diagnostic fussils we

o found;

however, samy

processed for i na have yielded Lower Cretaceous
(Albtan) forams.
The unit as mapped §n the western part of the project ares

here Mountjoy and Channey (1969) report fts occurrence. From recomis-

sance o that the unit s much thicker than the

crvations, we fo

cooval Slater River Tormation.

Little Boar Formation

: Ihe Little fear Fomatfon outerops extensively along the

Litt

Bear River vhe wcribed by Link

the type locality vas [irst d

and ghven official recognition by Stevart (1945). Damatreas from the

area of the type Tocality v measured a nearly complete section of
v

LAt tear sande at A-24-T0, Nore, the fomation {5 a minimm o 900

Feet thick comprisimg mirine s

o in the Loawer part and nomarine sands
i the upper uirt. The sands are generally O grained with porustty

ranging 101 o cont. larige pelees pel ragmonts e ol orly




Vities on the Redstone

hwervat fons of this unit at other L

2710 and below the

iver (F-21=71), on the Dahadinaf River (cx

———)

Format fon

(Cx-118-T1) smggest that t

Camls 11 K
from 150

yele varte

sive sand bars and each complete

weries of red

The wpper part of the fomation, which contains

to 250 feet thick.
ted 1o be a deltale

mich coaly material, (s interpre

coal beds o
sequence whieh prograded over provionsly mavine areas. The lower warine
o fn southern

and hars sl Card fum aod Viking sand oo

Shell Keele River

Alberta. and their log expression fn the subsurface

14) i strikingly similar.
marine eycle (s composed

In the lover part of the seetion

. of. i ascending order, fisaile black shales with coneret fonary bands
siltstone beds

and minor si1tstone grading apard {nto argillac

« transitionally upwards

il are extensively turrowed. The eyele contls

oy cleaner and

S into silty and sandy beds vhich becone progressi

cach cyele 18 generally

coarser gratned. The top 18 to 80
v i highly

anit v

bedded quartz sand

capped by @ massive, e
N eyele.

@ unit fn

shales overlie the high

porous. M
e comprising the Little fear Pormation are penerally grey on fresh

A ot

o fntervale fn the Mackens

S Cound at the top

L probably telmg to the Little feat

Plain area, sext of the Koo K

§ mecrrences, they were

. included with the Sla

rmat {0

Format (o on the surface saps.




act fs transitional with the Slater River

The lower ©
1 i believed to be conformable with

Format fon and the upper cont

averlying fast Tk shales.

srly preserved pelecypuds vere comonty found in the intervaly,

oever, vory fow age datos have boen obtained. feds assigned to the
Litt2e fear Tormation on Redstone River (F-21-71) contain pper

Little Bear Riser at Cx-84-71, samples

Croacoous (orams. Un uppe
contain Upper

callected at or below the base of the Little tear ol

few ident (fications we prefer

Cretaceous fovams, On the basis of thes

o Bear Tormation to the Uppor Cretaceous.

to assign the entire Littl

contains several marine cycles

the lower part of the formatic

uped sard bars. These beach bars are expected

hich inctude well de
trend along

to be extensively developed and vill probably have a simple

pected with very 1ittle risk.

Vhich reservolr type rocks could be

The markne bars probably have scavard (castuard) margine and large

envisioned at these wargine,  Prograding

stratigraphic tra
a could form several parallelling

cross the Mackenz e

beach bars
Dahadinni

reservolr systems beneath cover between the Little fiear

sat g

the Mackenzie River. Inftial attempts at«

River areas west
driiting structures which

bably take the form of

these sands will §

N the Formet fon at depth,  fater explurat b i1l probably Mt tompt

to Tocate the mirgine of the lars to Pl large stratigraphle traps.
i iy I any o cyele M ot enered S0 fecty howener, several

hed at ay docation,




Trevor Formit fon

wesa-1ike hills

“The prominent resistant sandstones formin
remediately north of the Mackenate Nountaine and oeenrring sbove the
recossive shales, silty shales and shales of the Arctic Red Tormat ion
are herein nased the Trevor Formatfon” (Nount joy and Channey. 199).
The type area s designated as the Cransvich Kiver where sore

than 1,000 feet of eont imuo

o sectfon 1% exposed.
The formation vas ohserved at several localities on the Hume,
Jamparts and Arctic Hed Rivers where generally fine grained, grey sand-

tones with carbonaceous and conglomeratfc streaks comprise slabby to

. locky beds.
Avandant dark grains give the sand a salt acd pepper appearance.

White clay (or silica?) fnfi1l destroys eost

f the porosity. This uait

(n interproted to be coval with the Little tear formation; however, surface

apping suggests that vest of the Mantain River, Trevor sands occur
progressively lower fn the sect o wstiard.  therefores 1t 1% apparent
that basal Trevor sands are older than sands fn the Little bear and are,

in fact. lateral equivalents of the Slater Wiver Forsation.

Mount joy and Channey (1969) report that the Trevor Format fon

ix minly Ll et e sugtest

pevons (Allfan) a

that fn the pro o the toreati ity diachronns (laser

r Forwatio %

and Upper Cretaceans). Kithin the project area the Tr

at surface, therefore. no ofl and

potentfal (e considered.




Lart_tork_ormtion

Ihe Last Fork Formatfon overlies the Little fear Formation

ared the namo s orighuated by T, A, vk ina private report. The

pomer v s by the Canol Geologiens and gl Ccial status by

Stewart (1945).

Vithin the project arca, the Last Fork Tormtion wes sapped

st of the Mackenzie River botween the Little Dear and

in an ar

ction of the Little

abadinnd Rivers. Near the type Jocality at the fu

toar and Last fork Rivers we seasured (A-32-71) 180 foet of grey

wathored grey fiasile shale vith minor bentonite and concretiomry

or (A-33-T1) over 300

1o Ri

fronstone hands. Near the mouth of

feet of groy eathered dark grey (issile shates vith bentonite and

concrotiomry bands vere assigned to the tast Purk. At both Jocalities

the tntervals are characterized by (loating s and chert granules in

hales surrounding concretions which occasionally are compused of

similar granul AL N-1-71 on a tributary of the Last Fork River, @

10 Cout bed of white beatontte was described fu 1 Vower part of @

sk Formatfon

woll exposed grey plastic shale succession. The Last

wd 0

wathers 1o soft (lowing masses of andihe the weathering

character of the older Slater River formation. N gl sect funs

ot b Gt b e avad Lol e, s st imit that e e tion

may B up 1o 1,000 Teet thick,

v st the above ment foned

me extracted from samples collecte

eetfoma indicate an Upper Cretaces age for the Last Fork Tormatdon.




& tn conformably underlafn by the Little hear Tormtfon

The Last |
sin by sandstones of the Upper Sandatone unit

11y over

and transitic

of cither Cretaceous or Lower Tertiary age.

Upper_ Sandstone Unit

Ve applied this name informally to o xandste

+ interval

River areas.

overlylng the Last Tork Tumation in the keele and Redst
71 the unit comprises yellow-browm

erbeds,  The samdstone

vith shale in

roam weathe

blocky to massive bedded

1s soft dark groenish grey and grey, crusbly,
bodded, The sands contain medium grained quarte and dark

and cro
rtings and

) Flecks and carbowceous |

(

chert grains with kaolinitic

tromely hard (concretionary).

dstone ure

pt stoms. Some bands of

L

Poronity is cstimat

air permeability. The

wilty to sandy and

o of shale are dark greenish grey,

L interbe

platy spritting. At sasigned to this unft ar

71 beds

Tocadity €7
i Ulack chert pebbles.

ning rounded gro

non-bedded grey gravel

At Cxe93-71 on the Redstone River massive sands vere cxamined and assigned

{0 the Upper Sandstome Uit on the lasis of stratie aphtc position and
o extromely hard concretionry bands of

the characteristic appearance

randatonm: .
Nt complete Caimed, Ut mapping
nd iy approwch

Indcates that the unit exceeds §00 tret dn thickness

1,000 feet




tions on mic

wived any fdent ffie

To date, we have not

Ples colleeted, On the hasis of

ot it

Fauna which miy be pre

wents the el

©that the anlt prolably repe

reglmal mapping e wi

arly ferti

W the start of

Hpper Creta

K Tertiary

Wy covere

Sinee t

ot of Stevart Lake, it cotd )

clasties fn a synelinal a

s toct fve horizan on the basts of mich porons saud content.

considered an

Tertian
ot of Stevart and Tate fakes

A broad gent e syneline

o) succession of poorly consolidated

preserves a thick (up to 3,000°¢

sravelu. sands and halos with cunl beds and opal hurizons.

elays. m

Jomever, ft s not

e sect ion (8 wil exposed alng Tertiary Cree

cont imous. Many short sect fonx vere measired along the Creek o 3 by

wponite seetfon sas compiled from the folloving

using marker heds a

inelusiv

1 te K-31=71 inclusive. and 1-30-71 to K42

Nocalities.

ary W11 st of Stevart L

Cion fn the “Tert

Mhe Tortiary se

tmine striking contrasting eolored qnits and sebers ot T dlands

not anlike those in the Drusheller a

e Tertfary sect fon contatne namersis Toosely consol idated
sette tntervals: howwver. they have Tinfted lateral extent and
dirty. AN sl e et bl ot the Tert fary
W1t e e Lokety s ot e dder U fertar
an @ primry obiecti e potential of el inde




To date Tertiary samplos procosscd tor microfossil content

Larlier vorkers report that warly Tertiary plants

have proved harren.
vere Gound e Tortiary basin south vt ol Tort Norman.




© MSTORY

atrata found fn the

The oldest Phanerozofc

i oecur ax fsolated pods ith intervening e

Lavly Cambrian seas probably covered most of the Mackenzie

no rec

i this

clea

ct toundary s however, (4%

Plain area within the Pr

o more extensive Loer Casbrian marine sed

cted to or part

Located fn the vieingty of the present day tackboe Vamges of the Mackenzie
4 at the base of the

a1 anconformity in recopnt

Mountains. A TR

Pateozoie.

 arca and @

Midd1e Cambrian sean [lvoded most of the proj

. Plain, Middle

thick salt succesafon vas depostted beneath the Macke
Ccambrlan seus may ot have covered-the Canyon Kanged avea west of Mountain
ssion

time, o thick su

River, During late cambrian and Farly ordovie
Facies

project avea.

the entit

ssited ove

of platform carbouates vas
Ranges

“nd inopach maps of Cambrian beds Suggest that the western €
area was prolably positive at the onset of Cambrian sedimentation, but

ed by the close of Cambrian time.

s complotely i
At the elose of the Larly Ordovician epe{rogentc uplift
varly Taleozaic sediments were sbjected 108 minor crosional

R

oo b

The

o Vst v i e

Vating o Thick

ey U upt it

Wil Db fean A e close b
wabgected Lo additional movement sl arcax wubmerged duriog

fetan Lime sere alsn elevated. A miarer ol per




F_—

1 —pichmond

"

recognized between the close of Mid-ordeician

atage of the Upper Drdbvicfan, Tl dhsonatfons how that over 1,090

e, and

ere eroded i the Gambill Knge and Red bog

feet of

ot o recognizable angular uncanfumity occurs beten the Sauk and

Tippecanoe sequences

Fiod of widespread transgrossion

The Uppor Orduvictan marked o

et of the area. A smallavea in the vietnity of

the Shell hewle Rivor wil may have remiined positie. The whel €

areas vore the site of carbonate deposith \ accompanted by prolific
rgante grath. I the southwest part of the area the margin of the

ahelf was the site of extensive reof groxth pear o substding basin.

e evotutfon of @ subefding Isdn Tated wost ot e Mackenzie River

s wouth of the keele River, After lawr SElurban tiee the wea may

have withdrase tn this area and postricted o Jimentatior of Middle

Wl Loeny Devonda

and Upper Silurian

wean covered any of the pro

Mid-si turfan throogh Farly bev
e morth of the Keele Kiver, thedepecord ol dopusttion v eruded
etar o earls Wi tovontan time Duriug Mid-Silurian to Nid-Dovonfan

eetensive arch doveloped through the Fort Nurman - Kot wells

e went Clank of the areh wan relatively St dipping while

Iy steep. Murimg thix time the Hppecanoe

prok

e fF the Norman Range

(Mount. Kindle) wequence was completely xtr

ain)

and @ substantial part of the anderly auk (Franklin W

Tost due to crosion

D




+the arch until it vas

pevonian seas slowly cncroached ups

rly Mid-

completely submerged i early Mid-Devonfan time,  Lowr and

e represent o hasrteroahelf facies

ind Uhen mned across the

complec which first srrounded the arch

Pifelian tim o m,

towards the shield (castward), During lat

d of decper vater 4

M the sea across the area left a re

transgressi
wt i1l permitied

wodiments (Headless), Subsequent withdrawal or st

<t form ae port of @ bank

the development of limey carbonate b

ont §need

bt part of the arca.  The Norman Wells are

complex in the «
i1 late Givetfan

1o receive deeper water sediments.(Hare Tndian)

island reefs (Ramparts).

Lime vhen prolific organde grovih formed mam

i possibly due to

the Mid-Devon

Reef grovth terminated at the close of

a withdrasal of the sea from the o

riod was a time of clastic deposition

The Upper Devontan pe

te deposition and accompany ing

ftermipted by short periods of carbon

hermal reef growth. |
1

Liostromal and b

Jurassic periods is i

N record of the Mississippian through

©in the area. 10 s awsumed that the seas withdrew at the

avails
ted 1o a Lo period of

Cclose of the Bevonian

erosion.
o uplin

Lo the Lawer Crot

At somet ime
area near the Shell

whieh could b termed orogenie elevated o

idar pre-cr

Keele River sell. 8

s aned Tertfary sediments in au arca between

beneath the cover of Cret




s seas (looded the

Rivers. Lower Creta

the Little hear and kel
aven smoothing topographic reliet with marine sand (i1l Nlack mrine

| sands, and o relative shalloving or

shales were deposited over the b

wis s dndicated by

of the Lower Creta

Vithdraval of sea at the cl
e (Little fear) which prograded

the doposition of a thick sand seque

the project area. In late Cr

west to cast acr

fve cycle Teft up 1o 1,000 fret of black marf

or \ransgr

ry clastic sequence derived from

cred by a Tert

Vhich were cuontually c

the west.

During Mid or Late Tertiary, major orogenic movements resulte

1ting of Precambefan through Lower Tertfary beds.

in the folding and fa

From the close of Tertfary time to present a mijor erosi

cont fnue

Lol




Y

STRUCTURAL G

o

nd faulting were the

wd regfonal unconformities, folding

By, Isolated

dominant =tructural elements observed durimg the project st

fapirie” structures were also noted.

rrences

rrence and distribution of unconforities in the sectd

The

4 wder the beadings SUattgraphy amd Tectonie Nistory.

has been discy

wwefon of Laramide structures s presented wder subheadings

The di

rring tothe general areas where structural styleappears to b

.

consister due to the frvolvement of unfform stratigraphic packets.

River - Root River)

rized by broad synelinal arcas of Upper

This area 1e char

“trat between mrrow north trending anticlinal

Dovondan amd Cret

ambrfan.  The western

we wtiata as old as Mid

rangon which «
Spart of this a
"

+ which is within the Canyon Ronges of the Mackenzie

whrlan

ptains i broad antic)fnal structures cxposing P

ca f% bomwded by the MeConnell

e castern margin of the

wedive:

b et ty (Mot Clark).

powes Precamirian xtr

Ramge which aluo o

I d onr view that structures in this arca evolved throogh o
comprossional and shortening system fnvolvimg priveiples similar to those

abning 1 Sogheal structure fn the

document

I the Hiterature
Comadfan Rocky Mountatne, Ko helfene that concentrie folding and

Caulting formed weat 1o east above detachment zones shich clieh fn the

wedimentary sectfon in an sastard direction w apecttically,




tructures dn the Camyon Ranges expos (g Precanbrian s

od 10 @ detachment 201 A the Pr

probably oo

Range the effective & aone 18

the longitude ol the Redst

bt - Cambr fan contact prosumbly i Satiwe

at the dovel of the B
{# the Redstone Range

River beds. Field ovidence for this detac tment

sre Clanked by steeply

\taelf, which exposes Saline River beds (o (he
e fan through Widdle Tevonan beds. An casterty Atpping

Apping «
Jorg the axis of the

rust,  the Redatone fault, has been mapie

strveture tn the southern part of the range. North of Wrig

o mapped along

in the Redatone Range, a west dipping thrust has

we Range the structures

Fast of the Kedston

Wk of the structure.

the east 11

generally expose Dovonfan carbonate rocks fn the core, and here e

1 of the Comsell

pelieve that the effective detachment zone {x 8t the 1

Format fon.
rratrie

In the areas of the Red Duog Antieline, the M

Wl the

Antieline, the Stlvan Auticline, the North Dusky structus

mhadinnl Range we prefer to fnterpret he structures 48

folds resulting (rm the climh of a thrust fault from the Saline River

fetan and S4lurtan otrata fnt the Felatiy

theough Camhro-(

Therefore, repetition of want Kindie and

(ncampetent Comsell unit
Frankl st fn <t rata sy oceur o the st st tretural
trap

i A G (e s of both

T thie area s expeet
+ constdered

4 Comerl] horfzone,  fotlh of these units

the Saline River o




J fleld observatio

tent on the hasis

o be relatively (ncumpe
herefore, fn thix area we vould expect o varfety ol structures formed
e the comult of shortening or s1ippage atop or ithin elther horizan.

1t fn posstile that god structural closure at the fuume fevel &)

Therefore, structures in this

ot persist below the Camsell horizon.

Piowiig horizons MUST

wmically, and the (

area should be evaluated se

o proper b interpret the sub-

hon

A0 on the we dwmie

atructural style

(a) Top Wume/Nahanni
(b) Top Kindle

(¢) Saline River

with detachment or décollement zones

Pased on our experienc
horizons should be

{n the southern Rockies, we predict that alt thres

good selemic reflectors.
Lo detail the alter-

= 14 is not within the scope of this re
{0 Ahie arca. fased on

pur Cace structu

nate fnterpretations of

epted structural principles

fu that the a

(leld ohwers atfons, our feeling
i the southern Rockies oul Fouthills

A 1o explain structural geologs

are applicable 1o this arva,  Iherefore, would not be surprised to
i tear fanlte, Flat thiats, Folded faulte or s ral il of
W thrust Gault . e proges thix structural

hortzmtal displacoment s
"

atyle for this are withot benelf1 of seismbe dataor il ¢
v cautfon shoald be uscd i adapting e

and for this re

atral e are unable o ducusent any of

pr posala. Withwt subwrface ¢

-




our theories, amd therefore, any structure sections utilizing these

principles should le regarded as tentative.
e o recommend that grologieal futerpretations of seismic

data in this area at least

1. Recognize that at least three major detachment or docollement

- 11

¢ within the Phanerozofc section. ]

zones may be pres:

observations we interpret the zones tobe in ascending order

(a) Saline River (Top Precambrian)

(1) Camsell (Near Top Kindle)

(€) Hase Upper Devorfan Clostics (Top thume)

2 Recognize that there should be uniform and consfstent "reglonal®
dip of the Mhanerozotc section
EN Recognize that structures formed west 1o cast and general

assywetry {8 west to east.

ke

Recognize that the amount of shortening across regional

along any line of section should be equal to the amount of shortenting

that whercas the fold

along @ parallel line of section, 1t bs ap

s the domi e, faulting is the dominant

it shortening device in some

shortentng device in adjacemt arcas along strike. we propose the use of

Tment 7one Lo a

ther along

tear faults to transfer motion (rom one def

regloml strike. The tear faulte can be recognized a aligment across

folds.  Suriace geological maps in

reglonal strike of plunging crds

the Redstone - Dahadinni River arva show the Jocations of proposed tear

faults.




fures are prosent west

5. Recognize that many anticlinal stn
the weete and Root Rivers and that most

of the Mackenzie River betwe
The problom (s to

atructurcs are probably asseciated with fanti

tve closure and which

crmine which reservofr horiz

contident 1y de
ved (sec Surface Coologieal maps).

reservoir horis
zones are

which detachme

Sefumic data fs required to deterad

strueture.,

operative at

h Dusky Rangs

Dlaptr-1ike atructures were moted i the
ot the fumctfon of the Landry and Koot Rivers. In the Dusky Kange

ata Lo a "pup-out”

afines, Camsel]l and younger st

fault trac

an arcua
swer youmger beds. Unumual contact relatfonships along the

structur

foult suggest that Mlovage of Comsell gypsum has securred along the

» o mans of

(ol zone. AU the Junction of Landry and Root Rive

e whale of probable Camsell age

wed gypem and red and gr

reddish xt
otruded through yourger Arnfca, landry and Nume strata.

s apparently
ansinilated in the comples

have be

Blocks of bedded 1imest

merlying strata as it soved

ggesting that the diapir “roof

uperetfun. T this area, the dfptratibe st sy by

Crtggored by fntonse folding and Taulting alog the ks Range durlig
Lacality, a 500 fout

the taramide ormgeny. At the landry -

o Dt vt Totwerm o e e bt thEe dnstaes

ot
eatral diapiric waoments miy e archod Tt Naluinni plat fomm

de providing o sl Gasorable fur arganic rocl groadh.




Little fear River

he major structural features fn this

(a) Casbil) Range Thrust (Little fear Thrust)

(b) Summit Cr

& AnticHine

v (€) Tertiary tastn

S aternary bastn -

«t ol vackewsie River

() SU. Charles Range

e Coshi1] Range thrust (anlt {6 mapped from the Kecle RE

v

cast of Inlin frook o

thard and then northeasterly to the junction of

e LAt fear and Fast Vork Rivers,  Stratigraghic relatfonships at the
o -

Last of Iulin 6

1toary

e Saliue River over Desontan ime at the south

River over Tertiary at the northe

wt e of Cambill Range.

(lat dyfng Cambrian beds overlle overturned fume bods

Zand Upper Bevon

n shalen.  Structural observations at Ax-31-71 clearly

show that the f

2t 1y ing and that several miles of horizontal

movement {8 fndicated by the arcuate surfa

tre [ the

t. one

wmal] aren of Combrian beds at this Tocality i ctually an utiier

(K1ippe) abore the thrust f

1+, North of this lcality the trace of

the fault svings northeas

Iy perpendicular o regloml structural

wtrbhe, the fawtt i recognized |

s magor thruet fantt vhich ws

Mave fn encens of taclue milen ol borbamtat A

ly trending part of the fault trace fa dnterpreted o be o tear

Canlt, Folding of this f

A1 fn fwlicatid alog the Little hear RE




Clect the north plunging nose of (he Summit

here arching strata e

Creck Anticline.
e St Creck Antfcl e G Targe fold st Cambrtan

o 1s strongly assymetric to

The structu

ver beds i the core.

Saline R
tho cast along @ west dipping thrust fault.
5 bastn 1s structurally very simple with shallow

The Tertia

trend west of Stewart lake.

dipping strata defining a wyveld

he Mackay Range fn o narrov stouous red of veny s

ates vhich are imolied (o

atpping Corbrian through Wid-Desonian
camplex structures which change, assymetry along strike. 1t appears

it Jower baleozoie

atire range composed of compet

s though the
Lacooms

pirte upard futo and through Upper pevontan, ¢

carbonates in d

and Tertiary strat

the Mackenzie River and the

A broad glactated plain botwe
ermary sediments

pably underlatn by thick quat

S8t Charles R
M sectfon,  We expect

vory thin Mesozoie and Faleo

werly g

at very shallow depth cast of the

that older Paleozoic roe

Mackenzie River.
e shattered paved of Cambrian throogh

he St Charles Ran

cantvardand occasfonally

bonates dipping steeply ©

Niddle Dev
pearn L e e ettt an caterly

ertarned, The Kange

dipping st

Zon-




Osear Creeh - Imperial River to Little lear River

the frontal Canyon Ranges of the Mackenzie

his sector inely

enzie Platn and the Norman Range of the Franklin

Mounta e, the Ma

Mountaine.

e stracture of the Canyon kanges {8 characterized by broad

foldn which are best described as "box folds”.  Precambrian “rusty

s which are

itielinal struct

shales” are exposed in the cores of the
The synelinal arear, generally less than

The

up to Fifteen miles across.

four miles across, preserve early Paleosic platfom beds

structural style at the present: day erosional level (¢ clearly

déjectif, and it {s assumed that the strictures have formed above a

fon. The boundary

sedimentary e

detachment zone low in the Precambria

betawen the Canyon Fanges and the Mackenzie Plafn (s abrupt along &

steeply cont-dipping panel of Paleozoie sediments. Although no
we expect that Precambrian

Stoulting 1s evident at the mountain front.
aver Paleoanic faulting does oceur in the subsurface (mediately to the

ast. There. ve predict a transfer zone of horizontal displacesent from a

t to a Saline River décollement .

Precambrian d

tractare of the Mackeqzie Tlafn at this latitude (s relatively

e dip helow the

ae strata of the Norman b

simple.  Shallow west dip
ot s gent Lo st dip persists belo te

River, and o

Macke

»

the fer e vl prefer

in to the cast margin of

,.
< folding” in the

to Link shortening of the Precashri

Canyon Ranges vith shortentng of the Falenzofe section by thrust




<fer of horfzontal displacement

repetition aluiz the Norwan Kange by tre

vel (Precambrlan) to @ higher décollesent level

From a low décolloment

ire the Plain area to be a simple homocline wding

©. This interpretation tends to down

collome

above the Saline River d
grade the intervening Plain area {2 the sease that no structures should

al inter-

ot

e expected,  Since this eoncluston 1 hased on o t

L onist shonld retain an open wind o the sbject

P

pretation, t

pretat fons dhich conld lead to the

and be prepared o accept other inf

Tocat fon of a large stricture.

e Norman Hange starts at Oscar Creek Gap where very Jttle

) trends southeasterly for

acewent (8 ovid

hortzontal disp

approximately sixty miles to fear Kok, In the soathern part of the

ssbro-Ordox fefan (1vanklin Mountain) seetion i repeated

range, the

ambr ian

everal {fmes by wsterly dippioy thrust fault, Since r

in the structures, we (nterpret that thrust

“rocks tnvol

along the Saline Kiver décolloment, cats charply

fandting origing
psect fon through the Cashro-Ordoy fcfan and then may rmn along another

k.

qear the bas of the Bear &

) A

portinest of the Norman Range

In the Carcajo

i AT

ete are b ey Flat Dyl exe

port fons ol Ve prject ax

fratures follow two

v anticlinal features.

For abrapt |




e direction being cast-west and

directione almost vithwut excepti

satheast. These directions are very de

the other belng northest
ot resembles a rhombic

and If the pidge trends are plotted, the p

& arc assymetrical, but a

fracture? pattern. ALl the struct

ywetry sometimes changes alo

can be in either directfon and
Ited in the

featur steep 1nbs are sortical and usually fa

gent 1y dipping 1inb dips

ructure with greatest relief,  The mors

fon where 11 dips

10 to 40 dogrees until it reaches the regional clev

swest . The stroctures plunge very rapidly

+100 feet per mile to the s

In both directions. boar Rock breccia apoears to have been dragged

along some fault plancs. Taken tugether, the criteria strongly suggest

L possibly assisted

that these features are basement controlied xtruc

ine River Format

by evaporite flow in the S

on the other hand, there i considerable evidence that the

majority of the deformation in the Mackenzie Mountaine and Discovery

riafl arca there are wo

Range 18 comprexsional, In the Carcajou - I

e that Py

Proterzofc rocks and there in no eviden

exposures
atly

beds are deformed,  The western Tinit of deformtion appar

cofneides with the weatern 1imit of Saline River Cormation, vhich vould

+ compressional features. D. G,

be the presumed décollement 11 these

s (Heprt ol Activitics, Faper

ey of

Cok of the Coolog
" are

A presented ovEdence amd conelusdon that these st et

6=l

Fecontty b s expressed 1ess

comprexsfonal in ature, althom

cortainty of this fnterpretation (personal commnication)




o post Saline

fzons in thinarea

Assuming the objective

adomte nsofar

of deformation is largely @

River Formation the matw

an predicting the shape of and closure o the objeetive horizons.

4 dovm Lo the lower Pranklin Mountain and

Soveral structures are crod

wetng those an mdeln 1t 1s felt that the shape of the structures

1y accur

wAth cover can be predic

e Mackenzde Flafn aiva southeest of the ares wrder dis

1 structural feature,

feally related fn that the doming

appears 1o be ket

(e topertal Anticline, contatna similar atructural treds  reversals

of assymetry.

River)

(Mountain River - Arctic

b three distinet structural beltes the frontal

W Couthills fald and the Fecl Vlateau.

Canyon Rang

1 thie area the Canyon Ranges structure {8 dumty

Slarge southerly dipping thrust fault vhich elevates Precasbria

rm beds, St ratght south of Yadek Lake fu the

zoic plat

o carhomtes s thrust

upper e River area a panel of
fng thrust fault opposing

Upper Devonfan clastica along o northerd a1y

re ae though the frontal

Al symetry. 11 ap

reglonal structus

Lo uderthrust the Peel Platean at thds Tocalit

Ranges ch
\ frontal Footh11e Tl vas mapped across (e Arctie ied
1 castard

Cront. et folin persd

the Coothitls fold is

The Feel Platian




ous strata, It i probable

characterized 1y @
by underthrust g

has

wouth flank of the syneld
wide were mapped in

that the
of Valeozotc strata from the south, A fox small ¢
the Pecl Plateau area; however, they are considered to be supericlal
nd probably do not fnvolse Paleozoic carbonate rocks.
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WY IROCARIION SIS AND WATTR SIRINGS
Led with the Norman Welle oilficld

011 and g

Development of the ofl poul has

fed fu the 1iterature

are wel | docume
W the field, and today It is very

Targe pollution halo arou

ereated

Afificult tu fsolate the natural occurrences from artificial spills.

encountored durfng the project study; hovever,

No live ofl «

1 at seseral Tocalitios and

promising shuss of of] were recognis

within several harizons,

cherty unit good ol stafuing was

In the Franklin Mount

from the g Smith NiTIe fu the vicinity of

described in samples to
scribed at

o v d

No2-70. Bitumen staining {n Moant Kindle st
A12-71 o the core of the Taperfal Anticline,  Bitmen and ol statning
Wt ear Rk strats vas described at N-2-71 dn the g Salth

tn Arnica

Iy mentone

Wills and at A-11-71 in the taperfal Auticline. As presio
the upper dolomite untt ot the lear & ok Formation is consistently

e, Dolomitiae

owen of1 stadned throughout the §

dark
+ orous and of] stained at T-20-71 and £-200-71 A the

Nume strata
Pig Seith M1 Ne. Tar waw described in fare Indian beds at A-13-71 on
anfan beds s howevery

K. No shows were seen (n Upper D

Powel1 Cre
GSC Unit N, 25 comprixes “xtinking? prefal Limeton bods,  Tasal
P

coveral Toalfties of sprimg sater wre eximbved, soe Sarm
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Nong the kedstone River cold vater

n the &

structed

g vhite

alang the Redstone Tault ho

aprings faming

. opposite Wrigley

Nedstone Rang

Tufa hanks (hx= Alko fn th

Froc along o fanlt zone

Lake at Cx-4K-71, a wars water spring o
Cithin Mount Kindle beds. AU Cx-70-71, on Big Seith Creek, o clear cold

v the top of

scombast ible g

W ing

water spring with I

ore of Walker Creek At cline. at Cx=28-71 and

the

e strata.

« out fram the base of massive

Cx-133-71, warm sulphurons vater g

sear Kock beds. A brillfant green and lush vegetation grovth is

apparently nourished by this sabw spring. At A-11-71 on the Mountain
River, another xarm salpharous sater spring {ases (rom Bear Kock beds.

Samples of the sater sere collvet d at most springs and these ar available

for analysis




INDROCARDON FOTENTIAL

o recopnized wx potential reservoir horizons

The following a

vy Framklin Mountain cherty antt - dulied
(b) Mount Kindle - dolumite

(¢ Arnica - porous dolomite stringers
(41 tear Rock - upper dois 1 unit

omitized as at 1-20-71 and C-192-71

(0) T - where
(1) Ramports = reef limestone
(g) GSC Unit No. 28 - upper Devonfan reef Jimestone

sands

(h) Imperial - c1

(1) sal Cretaceous sands

(§) Little Bear - marine sand bars

Jstone Unit

(k) Cretaceous Tertiary - Upper

rtiary - sands, gravels

aleozoic

rbon shows were described

Since hyd

ty was described in

entinl horfzons and since excellint poro

sus sands, v consider the ofl and gas potential of the Mackenzie

cre

tential of wome of the horizons

Plain area to Lo good. Although the

(s severely limitod by maximum reservoir thickivss, the foct that

shonld cncourage

Lransportation corrid

es dn the path

fre whieh vl mot b

exploration for the sl ler hydracarbon res

v the Arctic,

patdored in other




COL_POTENTIAL

Laceous, Little fiear Formation

Coad heds were found fn the ¢

1, however, no laboral

£y beds. The conl beds were sampl

and in Tert
amalyses of the samples were made.
on & tributary of the Little fear River at Cx-118-71, abundant

am bars. e did not

bituminous coal (rageents are present along str

Large size of the angular

Find the coal beds in places however, the

conl fragaents suggests that the source {8 very ¢ Little lear
strata were examined at this locality; however, highee up the slope

ndatone Unit are also present. Therefore, we are not

sands of Upper

crtain from which unit the coals were derived.

Camples of Tertiary 1ignite conl were cullected along the

at Cx-50-71, Ix-67=71, Ix-68-T1,

Mackenzfe River south of Fort Norman

L 1-26-71 and B-41-71.

x-72-71 and on Tertiary Creek at 1-24-71, 1-25-

conerally the coal seams in the Tertfary are vory thin and of pour

quality. Coal seams up to ten feet thick have reported on the

rtiary coal o

hoadwaters of the Fas Fork River.
oxidized and are characterfzed by o red or pink xtain.
o attempt wan made to determine the extent of the distribution

or thickness ol the col sams




LISTONS AND RECOMMENIATIONS

ished

The Five abectives of the Fleld party were accom

within the project arca,

afl and the surface geology of

(@) Structures were mapped in d

. A short sumary of

cach is prescnted on 1 < 8,000°
vach prospective structure fx (ncluded in Appendix 11

s of the Konning Growp were mapped throughout the

by The fo

Enclosures 2 and 3 show the thickness and distribution

of the units below the Bear Rock unconformity.

rmined that in addition to the Mount Kindle

(©) 1t vas deter

the Franklin formation cherty unit should be

Format fon

\tia) reservoir vithin the Running Group.

constdered as @ po

acies distribution of the tear Rock

Enclosure S shows the

mite unit of the hear

and cooval formtions. The upper d
Ruck vary i fn thickness (e a few foet to over 200 feot has

rerystalline porosity and fs consistently of)

very fine §

all structure

his horizon i a potential re

atain
with the horizon ot depth.

o) e determined that in addition to the potential of hasal

v Format fon hax

Cretaceous sands, the Little |

remtrvuir character st fes amd coulil e conxidered @ primary

roseroir target, Younger Cretaceous samds and Tertiary sands

ally "dirty” but porous

and gravels are gon
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within the

Since very 1ittle subsurface control is availat

inue 1o be confined to

project area, exploratfon efforts will c

our work suggests that interpretation

evaluating large structural plays.

configaration of the structures {8 not easy nor

of the subsur

recommend that an attempt should be made t

straightforard. W
od that cach Line should

acquire ax much seismic coverage as possib

In effect a geological

ot for all geological da

be fnterpreted to

S should be drown along every sclwmic traverse. I time,

cross
cortain consistent structural principlos shoald evolve and the

explorationist should obtain a greater degree of confidence in predicting

the attitude and depth of prospective horizons.
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APPENDIY |

LIST OF MEASURED SECTIONS,

TRAVERSES AND $POT LOCATIONS
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APPENDIX 11

LIST OF PROSPECTIVE STRICTURES

WD

DESCRIPTIVE NOTES

Ref. Enel




1. Arctic ted River Anticlin

in beds of the

Mis anticline fs o foothills fold recognin

antielinal axis has been mapped for @

Teperial Formation.

1 closure 1+ indicated. Westward,

distane

aiterops are very poor. The stmeture

e have 20 control ain

across with strong 30 to 50 degree north dips

is approxisitely 1.5 mile
and shallon (8 to 20 degree) south dips. Critical closre fs sonthard

Montatn froat. Mis strieture appears to be on strike

against th

with the Cranswick-flyavay Anticline, [l structure (8 erossed by

Vherefore, a selsmic evalnation of the strueture

many seismic line

is available through purchase or trade. ‘hality of the strueture {s

poor.

2. Mid Arctic ked River Anticlin
A hallow reversal in Cretaceous bed< along the Arctic Red Kiver
as observed at Latitude 65%41° N, Seuth dips vary from ) to 5 degrees

Limated to b 2 degrees.  The reversal is recognized

Suhereas north dip is o

along the river only. 1t s doabtful that this sartace flevins

persists at depth,  Palvozaic carbunate beds probably pass bene

the strieture o a vegiool plane. uality

3. Ramprts v iel b

T Sanpart e At fe i " o
hong the 1 art Kiver and wl et ke ane
In et ates o U Clagks of the Sttt
Wit e strieturnl pe sl e net cons ]

i al) prataii ity potent ] reservais hori e

atrmetare o o regional plaw




e Hhume Kiver Aatieline ( recognized over a length of 12

wiles in beds of the Cretaceons Arctic Ked Tormat fon.  Thee dogree

st 2 wiles heyood the

north dips persiat for a distan

apparent enlminat fon on the Nl Kiver. Theee (0 Five degree dips

are estizated wo the awst flank of the strcture.  Sarf

studies suggest that the stricture has elosure to the sothvests

sonthennt and nartheast. No eotrol (s available to coment on

nort st elusare, AU hongh this stpeture i lwated i the el

Platean arva shere s douht that strietures pors(st with dort b, it
18 of large proportionss and fn thix regard it may be sigifieant.
010 sefsmic Lines shonld be available to atd fncvaluat ing this

atity

Ihis strveture (s Inferred from outerop ohservations of Crotaceoss

< irata 1t wnd avrfal chservations that a

Trom

st of resistant marker beds in the Cre o may be repeated. Ny

sl geologieal trends through the

o propos

apply in e

erly trending fanlt passing soth of the Mobil

o+ shondd A6

s

Bome River L0 well. The thast rly and

e mort et e shontd e up. This fandt G o trend it the

T P P RUIUR LU
bt at et aren, b prediet that e Gt <dond favetv
Paleonofe carbunate rockss Uherefore, prospeet ive s way be in

@ trap position. Mobil may lave located the structure & fumically

and drllled the ealmination at Lo, ality dx s, Setsel review

tn required




1poul At icline

ure (s defined by oute W Imporial strata

e Whirlpool  stn

ree north < ips were

on the vest hank of the Mountain River. Six de

nort] dips were

measared in Taperial bedes shile 15 and 16 deg

in overlying Cretaceons shales,  South dips of 2

give vay (o more guntle § and L degree dips on the soath Mlank.
Mhercas north dipii 2 strata are conformable, It appars that there i

cens strata

insuffiefent rove *o tum Taperial beds beneath Cret

rrod

southvard; therevoe, @ northesterly dipping thinst fault is ¢
plaetng loperi < strata over Cretacemic shales. Intersect ing northwesterly
and northeasterly structural trends are mapped (0 the area. A

Vo determine {f the

seismie evaluation of the prospect should he mad

Twperfal Wiirlpool bell sas loca colmination, uality is poor.

Ant e Line

erly trending structure 5 {nfereed from bedding

A northe

a1 and st Mount

the Whirly

it hetae

$plane 1neaments in the mi

Atielines, Fifteen dogree soatheast dips fn Crotacems or Tuperial

beds have heen estimated. No other attitades are available.  Hopefully

thin st meture has reversal against the higher and larger stroctures

along strike. Seismie data fx required for frether evaluation,

Mlatty is poor

Ko Momatadn iver Aotiel i

A northwesterly trending stretine shos revorsal of Cretecems

Tive to o

strata along the Mountain River st of hest Mo

fank, e 1ot d

dogree sonthvest dips define e sonth

ast flank. Nortlest and soutbeast closire 18

dips define the

It (s doubtful 1

persists with nality (s poor.

;l




st Mountain

his well defined feature trends northessterly. exposing
Jare tndian shales in the core and Kamparts Lisectones on the (lanks.
The axts 1% sapped a length of six miles, e stricture is
wlightly fn excess of one mile acroes at the Kasparts level
Strong 48 degree dips were seasared on both (lank re.
Vertfcal elosure is estimated to be in ¢
Vamparts surface. Object ive horizons are t
Moant Kindle Tormit fon and the FrankLin Moantain clerty nit. The
grade of the prospeet {8 good.
10, Mountain Acticline

Mhis anticline (s an east-vest trending assymetrical

chelon to the northeest

Limb of the «tructen: dips %0 d

Linh dips 16 to 20 degrees. West plunge in very abrupt at 10 to 20
S deg ! «t plunge {5 aboit § to 10 degrees. The strueture

is controlled by Tocat fons. traverses tions on

hoth Limbs,

Ihe st raetare (5 outlined hy the Fanmperts
v fn the core of e strietare ane upper liear Kock
length of the stmetare is abont seven miles and
N et el s 1 alt 00 feet ad aceial Qo atet
200 meres. Laposires are s, and closire and

the Careajon ant felin

of it

A1 while the south

s to vert




Tt e St

nis strueture ix poorly exposed and its shape and closure are

Ldest beds found {0 the core were fear Rock. A

fn doubt. T

Laf1 f the stretare goes northvest from the st 0

1 e

Jre in probably to the nort he

eritical el

very poor.

A wapped. the feature vonld have abiout 2,000 feot of vert feal

re. Control is

closure and abont 1,500 acres of aerial clo

suppled by aerial mapping and groand stretural traverse.

1 Anticlin

hie strocture at the wst end of Heavertail Mountain {s

forwed by tie Kamparts Formtion, The feature (s assymetrical to

the st with soath dips of 40 to 60 degrees and narth dips o

10 1o 15 degrees. Fast and vest plunge s about 60 degrees.

L is about 2,500 feet. A well on the

Depthh to the Ronning G

Lank of this strcture had an ofl show from the npper hear Rock .

Aerfal closure fs seall, probably 900 to 1,000 acres, with

vert feal elomire of about 1,000 to 1,500 feet.

1" vertall Autieline
is fs & larger strocture enechelon to the cast of best
eavertall, The stmetire (v asymetrie o the sath vith f it

un thie Limh, North dips are § to 20 degr

core are Lonwr twar Kock,  The Ronn g

hallow, Tast closre I8 very

Found lut conld e very

Croup was not

auspeet. The shollow cover and the quest fonable cost closure wal

this feature less destrable




194, lorseshor Strieture

ined. The oldest beds in the core

This structure {5 poorly

£ there is any cast closure, as

red

are Bear Rock but it is not known |

cast lave no exposures,  Seismie would be e

the flats o the

hefore considering this strueture,

14, Carcajon_Anticline

Map eoclos: ring the Carcajon Anticline.

22 fs a display map o

ailed acrinl mpping provide the

Several traverse, spot checks and d

sented .

data p

to vertical dips on

The structure trends east-west with st
The oldest beds fn

the sonth and 10 to 30 degree dips on the north.

the core are the lume Formation, Critical closre is to the cast,

sure {s about 3,000

and aerial

vertical elosure is about 1,000
Mountain are the best defined

acres. This struetare along vith Fast

structures in this fmmediate arca.

horn_Antieline
Mountain.

Mis feature is a narrov anticline just cast of Pai

pect although there

.

sres are poor, and north and soutls elosy
The aldest exposed beds are

is probably at least a small enlnination.

ation, The stretures are best seen on the east-wst

Rampart s For

fo ooy the

pre

11 o hie fratore e aerial clos

alwa fe sl and fs a0t considered as good for an nitial test.

e




A sharp fold in lear Kock crosses the Mauntain River along the

Lo vertfeal south dips with associated

. Very st

Imporial ka

e 16 el doeumented

Fault fng oppose 30 degree north dips. st p
by fleld mappings hovever, westuard the stricture my rise and connect

vith Mount Kindle outerops at Cx-15=7L. (Quality fs poor.

17, best_tmperial Anticline

“lon to the hest Tmperial

s southward assymetric fold fs ene

Antteline and s recognized over a distance of 4.5 miles in fme

ure fs against the hest faperial Anticline.

strata. Critical ¢
The fold (s probably associated with fanlting in Canbro-Ordovician=

Stlurfan strate. Quality is poor.

I 16, Mid_lmperial Anticl

Mhis fold is the lar

et structure fn the Taperial Kange exposing

fold s strongly assymetrie

Mount Kindle strata in the core. !

of this strueture

northward along a thrust fault. The deep erosion le

eliminates it as @ prospect ive structare. (Rality. no prospects availab!

17, Shovetail Mticline

Sanlt

e Shovetail Anticline ts recognized in tmperial or So

¢ aie miles, The

(Cretacems) greenish-grey sandstone for a distar

sterly aeross Trail Creek, North dips of 42

struetare trends o

Lee 45 1 68 degree dips w

crven were seasired at Cx-d44=

struetare (5 1.2 miles across,  We

estimated on the smth (1

1o define et closire against the leperfal

could noty due to poor outer

fer Ridge Antieline,  Many

t el against the Il

-




wnremic Tines vere seen crossing the streture, therefone the fold conld

be selsmically evaluated through purchase or trade of data. Objective

horizons are the upper dolomite anft of the tear Kuck and the Mount

Kindle and Franklin Mountain cherty units. The quality is fair.

20, Moosier Ridge Anticline i

This structure is defined by outcropping kamparts strata which

whow shallow 10 to 20 degree south dips and 70 degree to vertical

north dips. A fault is interpreted along the north flank. At the

amparts Tevel of exposire, the stricture 18 four ailes long and approxisately

From field observations closure at the Ramparts level

one mile acre

fmum of 1,000 feet over 1,500 acres. The

s estimated to be &
1 well is located on the south flank of

of 2,718 feet. 1t is reported

Tp Canol lloosier Ridge No.

structare and was drilled to a total de
that vertical beds in the hear Rock were encountered tovard the

bottm, Since the potential reservoir horizons of the Mot Kindle

Gand Tranklin Mountain cherty units vere not evaluated by this well,

this stricture §s considered to be prospective. (ality fs good.

21, Semmons Creek Anticline

his complex strcture exposing lear Kk gpsom fn the cor is

located along the [mperial Range at the jonction of the Carcajou River

and Samons Creek. At the luse level of erosion the stricture i 7.5 miles

Long and 4.5 miles across. Critical closure vill b at the northwest el of

clish tovard the Mid Teperial Anticline which

structure as it beging

exposes Mant Kindle beds In the core,  Since the Munt Kindle Formation

may e at very shallow depth at the Saemons Cieek stricture. the potent fal of

nality s poor

this prospect sist be down gra

138~




22, Walker Creek Mticline

closed structure in the

T Walker Creek Anticline is anot

{operial Range. The structure exposes hear Rock breceias fn the
+ me lovel of erosfon is six miles long and 1.5 niles

core, and at t
across. The strocture shove a minfmm of 1,000 feet of clomre
Narm sulphurous vater springs

ount Kindle

over 9,000 acres at the Mme Level.

flow (rom the core of the structure. Prospective
andfor Franklin Montain horizons may be at very shallov depth. (uality

I8 fair,

23, Nest Valker Anticline
his streture {8 defined by very poor outerops in a muskeg

» Name level, the structure s (ive miles long and two ailes

area. At
Mount Kindle beds were samplal in the core at Cx-134-71,

across.

Quality. no prospective horizons are sufficiently turd

ulminatfon(?

4. fmperial River - ordan la

A structural culmination is inferred i the

general area of
48910° N.: 128900" K. The fnference fs based on the apparent separat fon
high, The

of the Teperial and Link Dend Synelines by a stricta

a three wiles in radins

colmination 18 fnterpreted to be over an

rdinates. No requiresent for a

the above stated co

arow
culmination (s neesssary IF the tw synclines are swparated by @

fu reqnired to

ar Canlt,  Sebic

northeasterly tronding t

evaluate this area. Quality (s poor.

13-




Careajon_-_taperia) Anticline

on of this struct

are occars in Canol beds

he surface colminati
he fold

near the fnction of the Twperfal and Careajon Rivers.
2 18 degree dips on the

rthesterly and has 10

trends north
N plunge

Lok, S

0 Lo 25 degree dips on the es

as north plunge is fndicated by only a small

west flank and 2

is well defined, where
saddle of faperial strata separating the structure from the mich
etemic data ta required to confim

Wigher Walker Creek Antieline.
A Anticline, Ouality

separatfon of the strcture from the kalker ¢

s poor.

26. West Wluefish Strueture

s cnlminat fon i inferred from structural relat fonships of

Cretacems and possibly Taperial strata in the vieinity of the Ty

Blnefish 1 well.

ong the wast bank of the Mackens

[mmedfately st of the welly
nd sands as Tmperfal.

green-grey shal

Sttver, we mapped an area
ss Sans

Becanse of the similarity between Imperial beds and Creta

Soult Format fon the age of the oaterop (x not definite. Nevertheless,
gests that

e Wl Fieh )

er beds west of t

the occurrence of ol

p position

a plate of Paleozoie sedfments way have been )

atwesterly dippimg thnst fanlt, The catmination {8

along
§ o e afe milex Tong and 1.5 mides avrus, The NobiL Stater

fnd e
iver s 11 fx sftuated sell doma the west Flanh of the stocture.
valtdity of thix strueture.

umic data 1% required to detemine U

uality fs fair

A




27, late lake Anticline

A

mth plunging anticlinal fold s inferred from outeroping

Tertiary beds northwest of Tate L

Unfortunately, it is apparent

(ot the beds are expressing @ “vrap around” the south end of the

qackay Rage which exposes Cambrian Saline River beds. nality is

poor.

28, Keele Mouth feature

An anmolous photo and geamorphic feature 15 recognized at the

Junction of Keele and Mackenzie Rivers. No outcrops occu in the

area for geologie control, The feature is five miles log and three miles
across and appears to be domal. Sefsmic lines were seen {n the

vicinity a

one Line crosses the feature, It {s interproted that
Crotaceous Last Tork or Little Bear beds vould be the oldest beds at

face. 1t would be fnteresting to acquire a seismic line across

the feature to doternine the cause of the geamorphic anamally.

3

Redstone Kiver Anticline

Redstone Kiver Anticline

e northvesterly trending Redstone River Anticline is defined

by shallow dipping Cretaceous Little fear sands. fhe axis can be

wapped over o length of ten siles.  The structure (6o mintmn of tvo

wiles across along the Redstone River. bedding attitude shservat fons

indicate west dip, east dip and probahle o

et plunge, e to
carcity of miterop w cannot show sontheast plunge. Stoce the Mot
Cindle horizon sas not tested by the Tep, tedstone No. 1 well, ve consider

the strueture prospective. A seismic review sheild be made to determine

closure and the configaarat fon and depth of prospect ive horfzont,

Mality is good.

BN
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. Stevart ls

A st

Aatfeline

aral calmination in Tertiary beds south of Stevart Lake

(s tnferred fron acrial observations of topographic expression of

Tortlary st

have o euterop data to sipport the

Inferenee. Several seisaic lines cross the feature. [f the structure

uality 15 poor.

20, Suwm it Creeh Ant

Mis strveture s a lar

ups Cretacemis and Paleozoic horizons weld be prospective.

(20 miles by 3 miles)

ietinal

feature assywotric castsard along a thst fanlt.  Oldest beds exposed

{n the core are Saline River. No prospectfve hov iz

are haried.

31, North Ked Dug Structure

The north Red Doy structure (s a complex systes of folds lavolving

hear Rock throngh Teperial strata. The surface culmination occurs

r

£
separated fr

apparent ly accamodated a different system of shortening (o oc
v

g the Neele River opposite Ked Dog Mountain. This structure fs

the Red Dug Anticline by an inferred tear fanlt which

on

elther side. The savelongth of the north Ked bog stmcture (s

approximately one-half of the mich bros

Doy Antfeline wll vere

e a Nogieal follow-up.

e north ed Do Aat feli

A syne

Somm it Creek Atieline

ine separates the o

Red Bt Anticline, 1f the RKed

coessful, the north ked Dog stricture vould

fe over iy mile and tw miles

erosion, ol north )

s heon mapped .

b ed Dog struetare Crom the breached




32, ed g Anticline
feis huge structure is dofined by gently arched Middle Devonian

of the llame and landry Tormations, Oldest beds exposed

carhonat

AU the thme level of erosion the

in the core are of fear Koek o

wiles long and six wiles acr

structam 15 twwly

fhe west flank has dips of 10 te 20 degroes, and the east flak

steepens from § 10 30 degrees. A thrust fault along the cast (lank

wre exposes gently

(s inferred. The contral part of the stret

fne several continnous folds, The structure

rolling bwds which
planges stoeply beneath the keele River or against an inferred tear

fault which separates this anticiine from the North ked fog Structure.

Maximm vertfcal closure say exceed 2,000 foet. Mmnt Kindle reservoir
beds are expected to be the prise objective {n this strcture.

ity s good.

33, Mouse Prairie Anticline

£

d his structure edends for over 30 miles from the keele River

River, the structure I8

to Redstone River. In the vicinity of the K
primarily a lange thrust fanlt vith Saline Kiver heds exposed {n the

hsard to the vicinity of

hanging vall.  The structure phi

the Redstone Rever wherv lpper Devonfan shales of (SC Uit No. 26 are

the oldest rucks exposed. Al I fa possible that this lavge
atrmetare cmld e broken it o separate colmint fms by tear
Faulta, preliminary tnvest igat fons show cont imus sothard plunge

voirs A at the north end. ality I8

with all potent il res

poor.
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Mle Creek Anticline

« Fast ork shales

The Middle Creek Anticline exposes Cretaced

in the core and Crotaceous pper Sandstone Unit beds on the flanks. he
and may be tn

of ten mile

structure has been mapped over a distanes

excens of three ailes across. In the field, strong 10 te 18 degree wost

dips have been measured, Reversal to the east {s inferred from

Local geology also

surface distribation of Cretaceous formation

auggests that good northwesterly and southeasterly plunges are

o and Paleozofe potential reservoir horizons

probable. Stnce Cre

are buried, the structure ranks very high. Some seismic control will

be required to confire closure and determine location of the cenlminat ion.

35. west Middle Creek Nose

hot Middle Creek Nose
[ the Ked Dog structure and may

This tight told occurs east
plange beneath the castern part. AU the north end the structure
exposes Cretaceous Slater River shales fn the core while at the south
Sund beds as old as fume are exposed along a thrust fault which

parently dies northvard into the axis of the fold.  The st ructure

18 of very low priority: however, If hydrocarbuy reserves are established

Tuation of this

in other struetures in the area, a suhsurface ev

structure should be made

36, Narth Crescent int

Ridge Anticline which

e antieline is enec!

e strieture

sted by @ test well deille

vas partly e

W 10 to 18 degree west dips and by distribation of

(s defined by @

ous Forsations in the vieinity. The closed area {n Cretaceous

Creta
miles wide

ght miles long and thre

ast fork shales is approximately ef

-141-




thinst fault

streture probably represents sirface expression <

subsurface. Sefsmie control

repeat ing Paleozoic earbonates in

18 required to confirm separation of this entminat fon from the

Crescent Ridge Mntield ity is fair.

27, Cloverleal Aaticline

ximately twlve miles long

Ihe Cloverleal Anticline {s app
tronding northwsterly hetween the Redstone and ahadinnt Rivers
enr Cloverloaf lake, Wooded Cretaceais scarps suge<t west, north

t be confimmed from surface

and east elosire,  South closure cold r

studies, The structure vas evalusted by the Shell Cloverles

hich bottomed at 11,318 feet fn dolomites vhich nay be Mount Kindle.

16 1t can be shown that Mount Kindle beds were reached, we vould then

consider the structure as evaluated and. therefore, o prospect ive .

3K, Crescent Ridge Anticline

o exposesd in the core

 Unit No. 28

Upper Devonian beds of ©

of the struetire on and south of the Dabadinat Wiver. A vesterly dipping

fnes the swst (lank vhile

wooded Cretaceous sandstone scarp de

ant

to 30 degree vass dips in Upper Devonian Limestone define h

Flank, A sesterly dipping thiust fantt fs nfered along the east

Flunk of the strveture.  The Linited extent of iterapping Vpper

resent

onstvate that good plunges

Vimestone beds de

ral closure 5 preseat.

[t

vest flank

e Candex exploratory test well sas drilled

J6 the stracture. To date no well data {x available to doterwine

the significane the test
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29, North tahadinni_Strocture

fhe structure comprises north trending occurrences of Middle
Devontan Limestone outcrops which have apparently surfaced along o
major thrust systes vhich contfnues southward along the Oahadinnt

The " igh” stractural trend 1s of very low priority; however,

if taperial's Dahadinni well vere successful, then th

trend would

be of ipterest {n that the sirface exposures may represent a repetition

of potentfal reservolr horfzons at depth. Oulity is poor.

. Silvan Anticline
The Silvan Anticline is one of several fulds in the Upper Redstone
and Dehadinal River area. The'Silvan anticlinal axts can be mapped

The strueture, vhich exposes llom River

for a distance of twlve w

hales fn the core. has a vavelength of five to six miles. North plunge

(s demonstrable on surface geological maps while south closure fs

inferred agafnst a tear fault, Across the tear fault the west

Sahadinnt Anticline rises on strike exposing beds as old as Near Rock.

then south elosure for

1€ the tear fault is not an effective barrie

the Silvan Anticline cannot be demonstrated. (nality is fair.

ieline

41 hest
won shales in the

s with tort Si

This small anticlinal f

. iy situsted between the Silvan and Prairie Anticlines. e

strueture vas mapped for a dixtance of 7.5 miles. The savelength (s

approximately three miles. Good north plinge ean lw demonstrated:

rred against a tear fanlt, The

weanvhile, south elosure fs in

17 to 70

structure has shallov § to 15 degree cast dips and stroos
degrees on the west flank. The strueture may not persist with depth.

Muality {s poor.
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42, Prairie Antieling

he Prairfe Antieline is a large fold exposing Landry limestones

In the core. The structure has been mapped over a distance of fiftee
wiles. The width of the anticline at the lme level of erosion (s

sure 1s oxpected,

one mile. A miniem of 2,000 feet of vertical ¢
potent fal reservoir horizons in the Maunt Kindle

We expeet that
t flank of the

Formation i1l be in trap position at depth.
ps in Hume beds and 15 degroe dips in Upper
Muality fs good,

The

structure has 30 degree di

Dovonfan shales. Last dips range frum 45 to 70 degrees.

43, North Dusky Structure

his structure is a farge anticlinal fold exposing Comsell

beds in the core along an easterly dipping thrust fault vhich passes
wouthnard fnto bedding of the Camsell Formation along the east flank of

o5 I'ranklin Mountain strata.

which exp

the Dusky Kang
The feature is over eighteen miles long and three miles broad
ot the Sume erosional level. e foel that the structure {s of such

g magnitude that prospect ive Mount Kindle beds should be fovolved. A

vould require the identification of
feature 15 depondent

Quality ts fair.

!

[ this stricture

nation

seismic

the Mount Kindle horfzon. The attractiveness of thi

on the success of the Iaperial Coble

44, Mid Dahadinni_Rang

The Mid lwhadinn Range is a complex antielina ture vith

ot flank, T aldest beds exposed in

@ vest dipptog thrust along the

mites. The range fs approximately tvo niles vide and

core are Amica d
rees vhile east dips

over tventy miles loog. West dips average 45 de

e that the range is a

vary from 70 degrees to overtarmed, 1t [n possit
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nrface exprossion of a sajor cilaination in prospective Mot Kindle
beds. The attractiveness of this prospect {8 dependent on the success

at the lmperial Cobles Dahadinni well. Quality is fair.

45, West Mahadioni Anticline

This easterly assymotric anticlinal fold appears to join “he
Silvan Anticline with the Mid Dahadinni Range. The West Dahad inn i
fold is eighteen miles long and over two miles across at the ume level of
eroston. Vest dips average 2§ degrees while east dips are {n excess
of 70 degrees. The oldest rocks exposed in the core are fear Rock.
he critical arva of closure is st the south end where the feature

runs into the backside of the N1d Dohadinni Range. Our feeling I8 that

there should be effective fault separation of prospective horizons in

the subsurface. therefore the Vest Dahadinai structure ranks hgh.

40, Seuth Dahadinni Range

- The Range extends for thirty miles changing assymetry along (ts

£
length from easterly at the north end to westerly at the south end,

Arniea dolamites in the core of the structure are complicated by
Chrust faults which change dip direction also. tioth Wme flanks dip
in excess of 45 degrees, The rauge may overlie a large culaination
in prospect ive Nount Kindle beds. The structure vill be tested in
early 1972 by @ 10,000 (oot hole located on the vest Mlank (imperial

Cobles Dahad tnni) .

47, lyerson Thrust

In the event of success at Inperial Cobles Dabadinni, faulted

ranges, 1ke the Tverson Range, vill be considered prospect ive for

18-
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entlys our fear is that the Iverson

deep potent fal horfzons.  Pre
thrust flattens into bedding of the Camsell Formation and older

cismie will be required to identify

horfzons will not he fnvelved,

the Mount Kindle I

a8, Mrigley Mtieline
The north plunge of the Wrigley Anticline vas mapped in Upper

son River.

Vity of the Jo

Devonian shale
The structure rises southeasterly colminatiog in o Fort Simpson shale

Mhe wurface cnlmination ix

w drilled as Decalta ot al Galf

presently (January 11, 1972) be

Mmhess Wrigley J-54.

49, west Wrigley Anticline

The Nest Vrigley Auticline (s defined by outcropping bands of

@ of GSCUnit 25, The oldest beds exposed in

Tipper Devonian 1imes

verage 10 d

the core are Turt Simpson shales. West dipn

distribation

wWhile east dips range from 1) 10 Jegrees. Sorl

its indicated northuest and sithenss linge,

of Npper Devanian «

te strong cast elo

Our Fleld observatfons do ot indi

Me streture ts considored to have v e tosted 1
the Shell hest wrigley (=70 wil,
s0 thwest hrigley Nos

mithnest of the kest brigley Antieline o strogly nort hward

plunging anticlinal ne ped in Vpper Devonian woits,  Th

strictire appears to rise soatisard Lo become the CGarlson lake -

Ram Antfeinal trend

Mo




