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Description of Project |

The present report contains the results of a field geological survey
| of an ares that is located in the immediate vicinity of Fort Good Hope, N.W.T.
and to the east of that settlement. The work was conducted during the summer
of 1959 by a J.C. Sproule & Asso o8 field party, at the request of Mr. H.B.
icks, acting for Glacier Explorers Limited, hereinafter referred to as "the
Company."

|
|
|
1
{
|
The principal objective of the study was to obtain detalled strati- |
graphic and structural dsta leading to a preliminary evalustion of the petro-
leun and natural gas prospects of the Fort Good Hope structural arch, with '
particular reference to the identification of a suitable structure for a drill- |
ing location. |
The Company holdings consist of a rectangular block of lands situated |
on both sides of Mackensie River, but mainly to the east, comprising Petroleum
and Natural Gas Permits mumbered 1533 to 1544, inclusive. The holdings total
| epproximetely 617,472 acres. The Company retain a full interest in this area,
| which originally formed part of a more extensive block, the greater part of |
which was sold to The Atlantic efining Company. |

Reports concerning the original holdings were prepared by J.C. Smuﬂ
& Associates and submitted to the Company in two previous years. These ware

y Lower Hackenzie Pluin irea, N.W.T.," 1958. Most
| recorded in these reports are still velid, and have
been incorporated in part with the present report.

| The geological evaluation of the Port Good Hope Permit area was car-
ried out ao a combined air and ground survey. In this project all
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n

1
work, in the form of both photogeological and ground studies, was taken into |
consideration as background material. In the present field work it was plan- |
ned to study outcrops as fully as the working season permitted. The detailed |
study of outcrops was to Le expanded by the exploration of strategic localities |
that were covered by soil und vegetation. FPor this purpose several hand augers |
ulﬂnlo(klwlhdd-”mn‘u'mnmhufmulw.- These |
augers are capable of reaching a depth of 20 feet or more under normal circum-
st but after siderable experimentation it was found that the
was not adequate to cope with permafrost conditions. As a result, the drilling
project was abandoned without much having been accomplished. 1

The field project was conducted under the supervision of R. dewit,

assisted by porty chief G.i. Wilson, and Junior assistants M. Korostil and A.
| Go Hicken. sidersble ist in field and ph gical |
studies wes also receive! from senior geologists D.L. Campbell and G.P.E. F
White, and from Dr. W.O. Kupsch, Assistant Professor of Geology, University of
Ssskotchewan, employed by J.C. Sproule & Associates for the summer months. Dr. |
JeCo Sproule spent several dvys at rmuummzmzumuxq |
| and field geology of the ares. In addition, the party consisted of helicopter
| pilot D.E. Sholberg and engineer M.J. Stasek. Acknowledguent is also due to
M. Hornby, our Expeditor located at Fort Good Hope, whose responsidility it was
to handle and distribute supplies and equipment to all our field parties work-
ing in the liorthwest Territories. M. iivet was the cook.

m-mzmupmmmwm.u-otu-ummw-
4ridmbyurhtnunuvuhmuhr-nnnwunﬂyn-

copt. . This aircreft had been mounted om rubber |
fiosts to unsble it to land om both land and water. A Beaver float ~equipped
sircraft flying under contract for J.C. Sproule & Associates, and owned by
| Cascade Air Service Ltd. of Chilliwack, B.C., was stetioned at Fort Good Hope.
| This aircraft maintained comnections with our other field parties and with
Norman Wells, and also provided a sefety factor with respect to the extemsive
| airborne operations.

| Field op oa the Company hold began in early August ard
ended September 25. All p i in the ing project of the Fort

Good Hope area were stationed at Fort Good Hope where a two-storsy house had

boen rented which served as storage, office and sleeping quarters. A small hut

was made anmn.uur-rw-.-uuuuucwumm

Affairs. 'The cooperation of officials, who include persomnel of the Department
of Transport end the R.C.M.P., is gratefully acknowledged.

In the present report the geological features of the Company holdings
are discussed in ss much detail as the available data permits. Regional data
which have a bearing on the locel structural amd stratigraphic problems are
presented. The report is illustrated by maps, cross-sections, coloured photo-
| graphs and photomosaics.

= - S
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| J. ¢. sPrOULE

Previous Work in the Area

For 4etails regerding early exploration of the Mackensie Basin we
refer to the report we prepared for the Company in 1958. In summary, geolo-
gical exploration dates back to 1888 when the Geologicsl Survey of Canada sent
a small reconnaissance expedition into the gemeral area. In 1920 oil was dis-
covered at Norman Wells, but most development of the field took place during
the Second World War. Several wildcat wells were drilled in the general Normen
Wells are: of the Mackenzie valley during and immedistely after the war years.
All of these wells were dry. The Sans Seult No. 1 well, nearest to the Compeny
holdings, was drilled in 1945 on the left bank of Mackenszie River at a distance
of approximately 70 miles south of the Fort Good Hope Permit area. This drill
hole penetrated the Besr hock formation of Devonian age and reached a depth of
3,291 feet.

PHYSIOGRAPHY AND ACCESSIBILITY
For convenient reference, the physiography and accessibility of the

| area are sumariged below. In reading this summary you are referred also to

the accompenying Figure III. For a wore complete description please refer to
our 1958 report.

Fhyelography
The Company holdings are situated within the Interior Plains physio-
graphic province. To the south lie the folded and faulted ranges of the

area. These mountain renges reach moderate heights of little more than 1,000

| to 2,000 feet. Due to the westward trend of the northern Mackensie Mountains

the Plains ares widens considerably and stretches from Fort Good Hope scue 180

| miles to the west and more than 250 miles rd to lhe P: b Shield.

The Mockenzie River flows to the north and cuts the project ares in
two parts, the largerof which lies on the east side. Upstre:m {rom Fort Good
Hope the river flows between limestone cliffs which rise almost rertically to
heights of 200 to 250 feet. This wide canyon is called the Ramparts.

The Campsny's Fort Good Hope Permit srea is largely a platesu, with
hills which reach a height of more than 1,100 feet in the southeast corner.

| Lakes and muskegs cover valleys and flat areas. The wide valley of Hare Indian
| River occupies a large area within the northern and central portion of the Per-

mit block. Many peculiarities of the relief are directly related to .he
character of the under: rock £ Devonian limest » which lie
near the surface in the south part of the area, have caused the developmsnt of
canyons and escarpments. Shales have resulted in featureless plains with lakes
and ."1.::‘&: muskegs, while many rounded hills are underlain by sandstone or
glacia. .

|
|




| tures during June, July and /ugust average approximately 550 Fahrenheit and

| wint
| of about 50° Fahremheit below freezing. The lowest temperature on record is

cd
the humidity of the atmosphere is rether high.

| Salture

-b -

M’hmmm-munrmnu“mm-vumtm |
of trees which include mainly spruce. In places, temarack, poplar and birch |
are also plentiful. |

The Compeny holdings lie within the permafrost region which surrcunds
the Arctic Ocean and reaches south as far as the province of Alberts. The |
problems involved with permafrost are now better understood than in the past |
and are recelving increased sttention. The knowledge obtained from studies
made in previous years has facilitated greatly the major construction enter-
prises which are now in progress in the north country. As an exception to |
general conditions, Fort Good Hope has no permafrost problem. The settlement |
is located on a ridge between deeply incised valleys. This locality is almost |
stripped of vegetation snd the soil is well drained, which has caused the 1
permafrost layer to recede or to disappeer altogether. !

|
]

Climate

The Campany holdings lie immediately south of the Arctic Circle and
enjoy long hours of daylight during the middle part of the summer. Tempera-

froquently reach 70° during the warmest part of the day. Maximm temperatures
as high as 95° Pahrenheit have been recorded at Fort Good Hope, but frost may
be expected at any time during the year.

ers in the area are dark and cold with average daily temperatures

=79° Pahrenheit at Fort Good lope. The period of freeze-up is usually approxi-
mately the first week of October, while the spring breakup of ice takes place
t.mﬂ.rnwo&hllu.mmnporimnrytruyurtom. Pre-

pitation during the yesr is relatively low and does not exceed 10 inches, but

The settlement of Fort Good Hope lies within the Campany holdings.
The population includes about fifty Indian families. wWhite residents who st
all year at Port Good Hope include representatives of the Reyal Canadian Mounted|
Police, the Department of Transport, the epartment
Hudson's Bay Company, the Roman Cetholic mission. The Department of Transport
maintains a radio station which provides s very important communicetion service.
| 4s well as the Hudson's Bay store, there is a free trader at Fort Good Hope.
The presence of o G P nursing station is also an
asset and adds to the safety of operations in this area.

| hﬂulw-nlmt—-ncurﬂnh‘-pmmmdlm
[ Good Hope as laborers, guides and cooks, and we have found the services of these
| men and women most satisfactory.

J. C. SPROULE & ASSOCIATES I




| Accessibility

Access routes to Fort Good Hope by air and on the water, and also
the access problems during bresk-up and freesr-up, are discussed at some length
in the 1958 report. Bulk supplies can be mos’ economically shipped into the
Fort Good Hope ares by barge on the Mackensie River. The airline comiecting
Fort Good Hope with Edmonton, Norman Wells and Aklavik, was opersted formerly

| by Canadian Pacific airlines, and Pacific Western iirlines has maintained the

same service since early 1959, with a schedule that has undergone little change |

Commercial flights by P.W.A. Gtter aircraft between iklavik and Norman iells
stop at Fort Good Hope once each week. Various major access routes are indi-
ceted on & map included with the present report (Pigure III).

The interior of the Fort Good Hope Permit area can be reached with

| heavy equipment in the winter, when lakes and muskeg are frozen. In summer

only limited areas adjacent to the Mackenzie iiver are readily accessible.
Flat-bottomed boats cen possibly travel some distance on Hare Indian River with
high water in early spring, but most of the summer the river is too shallow.
Tractors could move a few miles over land northeast of Port Good Hope by taking
advantage of a high esker ridge.

REGIONAL GEOLOGICAL SETTING

The lands held under P. & N. G. Permit by Glacier Explorers limited,
which are the subject of the present geological study, lie within the central

| pertion of the Mackensie Basin. To the south lie the Pranklin Mountains, which

consist of sub-parallel anticlinal renges. The streta exposed in the Franklin
mmn-wurxmmummmmmhmmu-
graphic intervals which, undoubtedly, are in the subsurface within the Port
Good Hope ares. Murther regional logical inf has been deri from
out.

Company
age and Lower Cretaceous sandstones and shales. The late Paleozoic and early
mm«awu,uwmmnwmumu-w,hnm
been removed erosion, but the sequence from the late Precambrian to the late
Devonian is fairly complete.
n-rm.nu‘lq.rm-r-nuum.mmmrmn. which

are structurally less deformed than the adjacent mountain belts. Upon closer
investigation it has become evident, however, that faulting and folding are

J. €. SPROULE & ABSOCIATES
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| mch more common within the Plains than would appear from a cursory mcm1
| mnmmm‘m-zmc-pquuwhnﬂmmzu

dnm-oflmunm“u-uthuohit,o!hnﬂudlqn. A |
| detailed investigetion of this feature was the principal objective of the work |

done during the swmmer of 1959. The festure concorned appears to be regionslly |
high with the axis disposed in an esst-west direction. It dips sharply to the |
south, wheress the north and east flanks are more indistinct. i

STRATIGRAPHY

Parts of the stratigraphic sequence have been studied zt various
| localities within the northern and central Mackensie Basin. The following
st of formations includes only those which have a bearing on the Company
holdings. |

It should be noted that the ture of t system is
under revision at present. In the spring of 1960, H.G. Bassett of Shell 011
| Company Limited, presented » paper entitled "Devonian Stratigraphy, Ceatral
Mackenzie Reglon, Northwest Territories,” which vill be publighed later. In
his paper Bassett deviated from the existing nomenclature and correlations and
proposed & new set of formational names. Our geologists are in full
with Bassett's correletions which, in effect, have been eamployed by our firm for
several years, but some of the proposed nomenclature may be revised befors the
publication of the paper. e have continued the uss of our own, more conserva-
tive, names in the present report. The relation of our ture to that
of Bassett and previous authors is demonstrated in the detailed description of
the stratigraphy of the Devonian in pages to follow.

The Port Creek and rial formations have been listed, provisiemsl-
1y, under the heading of Upper Devanian. Paleontological studies are in pro-
w-mmmuanmmnw.mm“muamumnm-
| 1an rock series.
|

1 A composite interpretation of the stratigraphic succession in the
“ vicinity of Fort Good Hope follows:

e of Fi tions
Formation
| Age or Group Lithology Thtcknoss®
| CRETACEOUS Sans Sault Orey shales, siltstone and sandstone, 0-300
| marine; porous, friable sandstone at
| base.
| ~ UNCONPORMITY -

* Estimated thicknesses within Compsny Permits and vicinity.




|

| Age

UPPER DEVONIAN

MIDDLE DEVONIAN

LOWER DEVONIAN

SILURIAN AND

| ORDOVICIAN

CAMBRO-
ORDOVICIAN

| CAMBRIAN

EARLY CAMBRIAN
AND PRECAMBRIAN

erGrovp ~ Lithology

Imperial Shales, siltstones and greenish grey
to brown sandstones; carbonaceous
material common.

Port Creek Black, bituminous hard platy shale;
fossiliferous sendstone at the base
in meny places.

Buff to grey limestones, very fossili .
ferous, in part reefal, bedded to mss-
sive; merges in the northern Mackensie
Basin with the Middle s into a

Rempart.
Ramparts Shale unit (undifferentiated).

Middle Shale Members

Creenish grey shales and thin-bedded
argillacecus limestones; dark shales
in lower part.

Member:
Gray fossiliferous nodular limestones
and shales; local bicherms.
Bear Rock Mombars
one, grey to light brown, fine-
grained, thick-bedded.

lanrildop

» &ypsum, anhy
bedded and in part brecciated.
- UNCONFORMITY -

Ronning Hard, light brown, dolomite; chert
and vugs common.

Bedded dolomites and thin shale beds,
unfossiliferous.

Macdougal Colourod shales, evaporites, lime-
stones and dolomites.

Katherine- Quartaites and argillites.
Tindir

g

0-200
0-35%

600

2000
300-1000
1500

1000+
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Description of Formations
Precambrian ond Esrly Cambrian
Tindir and Katherine
i considerable thickn: of sedi dles a stratigraphic posi-
tion overlying strongly metamorphosed Precambrian sediments and underlying

strata of established Cambrian age. The stratigraphic interval comprises a |
lower succession of varied lithology called the Tindir group which is overlain

by a quartzitic sandstone sequence called the Katherine group.

| but both reach, in several places, a thickness of many thousands of feet.

underlies the Campany holdings near Fort Good Hope. These beds are generally
| strongly compa
| of same beds of the Katherine quartzitic sandstones, which may be locally

| and also because of changes of facies the correlation of stra*ijraphic units

The Macdougal group, Cambrian
age, has been defined in the Mackenzie Mountain area southwest of Norman Wells;

The name “Tindir group" was given by D.D. Cairnes (1914) to a series |
consisting largely of slate, quartzite, dolomite, phyllite and occasicnally con-
glomerates, exposed on the Alaska-Yukon International Boundary. {

The Kotherine group is a series of light coloured quartzites, quarts- |
itic sandstones, and black platy shales which are sed in the Upper Carcajou |
River area. The group was named by Link (Hume, 1954) in 1921, This glowp is |
possibly of Lower Cambrisn age and the Tindir group has been regarded as H
Proteroseic in age. The boundary between these groups is not well established !

A considerable thickness of Tindir and Katherine strata probebly
cted and are usually well cemented. With the possible exception
porous, the stratigraphic interval is not prospective for oil and gas.

Cambrian
General Description

Cambrian beds have been recognised in several places in the Richard-
son Mountains and in the Mackenzie Mountains, but due to the scarcity of fossils

within the Cambrian system is not yet well understood.

A series consisting of shales, silts, cerbonates and evaporites con-
taining rare Middle and Upper Cambrian fossils has been referred to as the Mac-
dougal group in the Carcajou Renge of the Mackenzie Mountains, southwest of
Korman Wells. It is underlain by the preduminently wnuuu assemblage of
rocks which is colled the Katherine group (Lower Cambrian?) in the same area.
The Katherine group has been discussed briefly under the previous heading.

Macdougal Group

,ﬁiohiuhﬂuld-dm-mll"w
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the usage of the term is tentatively extended to various zomes in the Yukon
Territory which also contain Middle and Upper Combrian faunas.

In the Mackenzie Mountains west of Norman Wells and in the Pranklin |
Mountains, many outcrops of the Macdougal have been described by Canol Project |
¢-olz¢1n- (Hume, 1951. and several new exposures were found by our field

parties. The beds consist of variegsted shale, argillite, limestone, dolomite,
um-, qundso, m'- -d, huuy. rock salt. Shales seem to dominste
in most but the and content appears to have in-

gypsum beds are commonly found with th: 4 several

hundred feet. In many places Putcﬂn- m have been rmphd in |
ck band of

the Norman Wells srea. A thi 2 occurs & few hundred

|
i
creased considerably in some uhcu. In thn upper purt. of the lhcdupl m. |
|
|

| feet below the evaporites in the Carcajou area of the Mackenzie Mountains.

| feet in thickness in the Carcajou River area. As no fossils have been collected

Farther south near Wrigley, fossils were collected from w&m the Mac-
dougal m hy Williams (1923), and these mm;‘%, iscus,
nd Saraf » This fauns indicates
age tcr es in which the fossils were found.

In the Franklin Mountains and in the eastern Mackonzles, the Macdou-
&ALl group rests on predominantly sandy and quartzitic beds of the Katherine
group and underlies Cambro-Ordovician dolomites, but neither the upper nor the
lower boundary of the group is well established. A persistent zone of thin-
bedded dolomites and green shales with edgewise conglomerates overlies the
typical variegated Macdougal beds. This thin-bedded sone reaches 700 to 1,000

| from this interval the age of the beds must remain in doubt.

The thickness of the typical Hacdougal sequence of rocks varies in

| the gensral Norman Wells area from approximately 1,000 feet to more than 3,100

feet. In 1945 Imperial 01l iimited drilled 2 well named Vermilion Ridge No. 1
it

beds and l.\n by thrust-£; or crumpling. Nevertheless, the sec-
tion an of rd and sust have a considerable

| thickness. There are unnl indications that Cambrisn evaporites must be

common in the entire area umid by the Franklin Mountains. Probably a local
salt basin existed here in Middle and Upper Cambrian time.

In the Ma de a section with 1 similar
to that of outcrops in the Norman Wells area was observed near Snaoke River.
The variegated shales, the gypsum beds and the limestone band were recognized
nm.wuu,mmmnmm:umz.mrmm-ahpneu

oA
| than that of the Macdouga as it occurs farther east. Near Hume River,

between Snake River nﬂ Int e River, the typical Macdougal beds are absent.
Here, the dolomites of apz;:.t Siluro-Ordovician character are immediately
und ck quartzitic sandstone series. The top part of

| the sandstone ccntains casts of salt crystals, indicating mp.ruic conditions

|
|
|
|

%
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. during deposition. We regard the sandstomne series of the lume River area as :
belonging to the Katherine group, and we feel that the absence of the Macdougsl |
group is due in part to pre-Ordovician erosion. I

A considerable facies change can be noticed in compering the Macdou- ‘;
831 section neer Snake River with Cambrian streta of presumebly the same m
in the southern Xichardsen Mountains and on Peel River. The n"ut:‘part
L st hard

the core of the anticl of the Ri
k¢ ined d int with ying amounts of hard, generally |
2 non-calcareous, black shales. The sandst show bedd in meny pheu.
| The shales are commonly siliceous and in part cherty. Stntwuuny

| 4n the section, a sone of poorly bedded, fractured limestone occurs with a |
thickness of 400 to 500 feet. This may be linked lithologically with a similar

1imestone zone nw-nwm-fwuuo south and southeast.
ther lithological anclogy with the Macdougel group is provided by Martin's re- |
port (1”7) of the presence of gypsum in the Cambrian on the east side of the j
This has not been verified by our field |

parties. !

1
| The Cambrian black shales and sand hern R |
mmwnmuaptmuomuchmcm Certain {

ract: wn‘u}u.mnuumuormunumm-l

e y may indicate & Lower Cambrian age for p-r\ of the beds
(Martin, 1957). Oth-'tndh. Wﬂu& and some grapto-
1ites, are indicative of Middle to Upper age. concluded, on
the basis of both founa and lithology, thet a broad correlation oxists between
the Cambrian black shales and sandstone series of the southern Richardsons and
| the varicoloured beds of the Macdougal group.

| mwnw-rodmmﬂntthomtmdm
and Act Creeks in the central part of the Sold-
ﬂ.mhl.hoto\hmmN—tt.h'ntwmﬁmmhmhdth

| Cambrian sandstone, and outcrvp sections in river canyons are disturbed by

| folding and fulun. Estimates of the total thickness of the Cambrien series
in this area are, therefors, no more than rough spproximations and range from

| 4,000 to 7,000 fest.

| In the h R Mountel 3 miles southwest of Aklavik,
a steeply dipping and partly smished limestone and dolomite section forms the

| core of a gently folded m&cul. of Permian and Juressic strats. These car-
bmhmlumprm of Cambrian age. Most of the section consists of
| dolomite and limestone, \d.thrduﬁnﬂmm-- ana
| bases The limestones are partly oolitic and fr

tru.ubﬂ-n fragment. Some layers contein the prlliu nautilodd form
t Brachiopods and trilobites ooumd from this locality include
indicating Lower to

| . Age o » m). ty was
| noticed in several limestone and dolomite zones. The total ckness of the
| reconstructed Cambrisn ng-no is 1,144 feet, but this probably constitutes

only part of the Cambrian in this area.

¢
!

|

—
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Near Hermine Mountain, close to the boundary between the Yukon and
the Northwest Territories

» ap] tely at Letitude 67°45' North, a spectacu-

exposed with beds ranging in age from pre-Silurian |
to late Carbonifercus. Pre-fiilwrian limestones and dolomites st this locality
have an aggregate thickness conservatively estimated at 3,900 fest, but probably
several thousands of feet could be added to this figure. Msssive limestones |

|

tmw-wmcu.mummuuuwmmxmrm |

| of coarsely breccisted delomites, which are in turn underlain by a thick series|

| thickness of the interval appesrs to increase in a westward directiom. In the
jmmwmmumu-.m. if our interpretation
i-amc‘,ﬁaﬁ“hdsmduh.mhhm,hthm

| Range, and farther south near Muncho Leke. This means that in those areas the
| Cambrian is eeparated from the Ordovician by an unconformity.

| 8ide of the basin, to limestones and dolomites on the Pacific side. In the

| difficult to define in torms of valid stratigraphic criteria; the upper and

{

. |

throughout
| gemeral, to bo closely associsted with the belt of varicoloured Cambrian clas-
| tics.

of light grey end dark grey bedded dolomites. The entire sequence is unfos-
siliferous and its age can only be surmised. Tentetively we would place the |
brecciated dolomite interval at the top of the Cambrian, while the entire ]
dolomite section is broadly correlated with part of the Macdougal group, even
though the latter name does not seem applicable here on the basis of 1ithology.
Equivalents of the Cambrian trilobite beds that occur 18 miles to the east were
not observed and possibly these still underlie the dolomite series mear Hermine
Mountain

In reviewing the stratigrephic interval which is largely occupied by
the Macdougal group, the following genersl observations can be made. The

more wosterly outcrop areas, sedimentation mist have been slmost continuous

mmmmuucummmumu-mu
hyachnwhhduhnrlulﬂdlhlnmﬂ“ﬁmnﬁumwa

= black shale facies developed which was to per-
sist Ordovician and Silurian deposition. Evaporites appear, in

wammmmwumw.mmmw
r-tuodhn.mx.sootm.-norlm, of Macdougel beds may be expected
to occur at depth. Probably the interval consists of red beds with evaporites,
with minor carbonates, similer in facies to the beds exposed in the mountains
further to the south.

Sombro-Ordovician

Between beds containing Cambrian fossils and massive dolomites of
known Ordovician age a rock soquence of undeterminsd age is found in many places)
We shall designate this as the Cambro-Ordovicisn interval. This sequence is

boundaries are vague; it contains no disgnostic foesils; and neither the
1ithology nor the thickmess is entirely consistent. Nevertheless, it seems to

J. €. SPROULE & A®BOCIATES
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heve certain constant characteristics and it is remarkably widespresd. The
interval may be correlated with part of the Franklin Mountein formstion as
described by Williams (1922).

Lithologically the Cambro-Ordovician intervel consists generally of
medium- to thick-bedded, hard dolomite layers, grey in calour and light brown
te buff weathering. In many places interbedding with thin dark grey or green-
ish grey waxy shale, silty shale or shaly dolemite can be observed. e
conglomerates and casts of salt crystsls have been found in the beds at some |
locelities in the Mackenzle Mountains. These may point to evaporitic condi- |
tions or shallow water during d ion of the strata. The only
fossils found within the interval are algae which are similar to Cambrian forms |
| known as % Our field parties collected these in the Discovery iange

near Normen » mmmu«mhmmuwmo-m‘

e e s

The Cambro-Ordovicisn interval gredes upward into more massive dolo-

| mite of Ordovician age and its base forms o gradual transitiom, with the under-
lying b ging to the Macd 1 groupe of the thickn depend |
pu-xwunqmuumryuu.rmcm-.u.wm !
| geologists. m.-y-aumf«rthmﬂtyottummnnddhch |
| Northwest Territories, mm-ﬁ-mul..onrmnmn&-um
intai the Richard unteins and near the
\
|

Franklin Internstional
| m,mcﬂ«tm-ﬂt seems to have lost entirely its normal
| bedded and buff-weathering aspect.

From the previous remarks, it is evident that the intervsl requires
| considerably more Muomrumu-mqumMrmm.pm
| lateral continuitye.

MMmlmmlndmmmmu

| characterized by thick-bedded to massive, buff-coloured dolomites and limestomes

“h-ndmhtqnhluu. The beds are widespresd in the mountain belts
and in the Pladns farther to the east. It is generally difficult to separate

Ordovician beds from the Silurian on the basis of lithology alome.

paleontology will provide useful criteris for stratigrephic subdivision and

mapping. Fossiliferous zones ocour in many places, but the extensive fossil

| collections thet were made in the past have aided little in solving age and
correlation problems. Some of the faounal assesblages which were classed as

reach agreement regarding the proper stratigrapiic position and correlation of
| the faunss. Hemce, the n‘r:- Q-::: are most probably Silurian or Ordovician
N b ined - 44

‘% mmw-munﬁan‘u—huuu-cﬂu—“ﬂc-
| 1an unit of bedded dolomites and shales, wherever the latter is present in the
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eastern Mackenzie and Franklin Mountains. Near lume River, in the northern

Mackenzie p and in the Nohanni Range, Ordovicisn dolomite beds rest
4 dolomitic sandst and silt which are thought to belong
to the Katherine group. If this assumption is correct, the Macdougal is |

base of the Ordovician exists locally in the Mackenzie Basin.

4 division ottholaniummlim-nor units 1s difficult
to make on the basis of lithology alone. By camparing various sections s sug- |
gestion can be found of the presence of a more fossiiiferous upper zone and a |
more cherty lower zone. Fossils snd chert are prevent, however, in both zones. |

In the Mackenzie Mountains and Franklin Mountains the Ronning is 1
represented by dolomites with cheracteristic buff colour. The dolamiies are |
generally dense and finely c: qmun,mumauumauomunu-
dwmpmucyunh-bmmd- Chert is common throughout the inter- |

| val in most localities but is generally more comcentrated in the lower portienm. |

It occurs in layers and concretionary nodules or as fossil npho-an. and |

| weethers out on the rock surface as irregular rough "eacrustations. |

| has taken place north and west of the Mack
| Richardson Mountains and near the iAlaska border. A great thickness of mu

| forms. The upper half belongs to the Silurian, as cated by mumercus species|
| of mphutu. among which the occurrence of Momograptus is particularly sig-

In general, t| is thickening in a westward di 4 ™s |
1is accompanied by o docun. in dolomitisation to the west, where limestone has |
remained an important rock component. |

|
A striking facies mmm—u-uuha shale and sandstone ‘
in the

shales and argillites, cherts, thin brownish grey uniltuu-. and an'.nuc
sandstones, with » few bands of limest and br

in the Peel River canyons and on many creeks on both sides ormnmu.--.
The aggregate thickness of this series is in excess of 5,500 feet. These beds
rest on some 3,000 feet of limestone of undetermined age. Roughly the lower |
half of the black shele and argillite series is Ordovician in age, as can be
proved from a graptolite assemblage including Tet. among many other

In the northern Richardsons, & group of rugged peaks, which have been
referred to as the Vhite Mountains, lies 50 miles southwest of Aklavik. A
section that was studied in this area on Hermine Mountain and vicinity contains
-manmsmu@m.mmumz.mOfmunnuun. in part

at least, are Ordovician and Silurian in age. In the lower 2,000 feot no dis-
tinctive fossil evidence was f-l, but the upper part contains mumerous corals
such as tes and h strometoporoids, and brachiopods similar to
Conchidi . of has 2 smoothly weathered surface which re-
veals oabmthahuuum-tndmt-hnof original compon~
ents of the rock. It ap, wupon closer t many ive beds
contain abundant reef. ing 4 such as st P ds and colomial

4. €. SPAOULE & AssOuIATES |
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| corals. In some places the richly organic layers are associated with brec-

clas, which have to be interpreted as reef talus breccias. Evidently reefs
form a substantial part of the Ronning carbonate sequence in this area, end
both bicherms and biost seem to be repr ed. Some ¢ ,nlmlud”
in a few beds, particularly in the reef breccia, but most of the section J

appears to be tight in this locality. ‘
|
|

|
The limestone facies of the Romming interval is further developed in ‘

@ westward direction where it was recognized nesr the International |

in the vicinity of Porcupine River (Cairnmes, 1914), and in Alaska along the |

southern flank of the Brooks Range, where thicknesses of 5,000 to 6,000 feet
were reported by Mertie (1925, 1929).

| probably

| e adjacent to it. We have labelled this section tentatively as Rommning,
although neither fossils nor lithology have provided any clue as to its proper
stratigraphic position. The exposed beds reich an aggregate thickness of

| The Ronning interval shows decided thickening to the west. In the
m-mmﬁmumummmmu
the Yukon. Our field parties collected Ordovician fossils in the vicinity of
131-!«!.0!&&..iom“-nhdlﬂ_hm.uthh-umnd-'-hc
| west side of Great Slave Lake is at present also regarded as Ordovician in age.
| It seems probable, therefore, that Ordovician strata form a considerable part
dthlmmwpm"-rudloumunotwmtm.

| Wﬁuumrkhth-dd.ﬂm&tnohm-nnpmun
sedimentary basin. Ordovician dolomites have been found in the morth
| and Hornaday Rivers (Mackay, 1958) and to the east on the shores
| of Great Bear Leke near the edge of the Canadian Shield. Information comcern-
imk—mmmutnmumoupmwuo. It is

evident
change in m.m:g from dolomite to limestone and black, argillaceous, grap-
| tolite-bearing rocks. The western black shale belt can be traced by plotting

scattered observations from the South Nahanni area and Ross River (Keele, 1910; |

to the Rich ntains and the Int tional 'y srea (Ceirnes, 1914
Limestones and graptolitic shales are also known from the Canadian irctic
lslands, an imdication that this belt probably curves through the Arctic Ocean
to the northeast.

m—mmm-u-nmmmmcu.r.rznuu-
]ummhl-kmwvztuo- !l::hu:m-upmol:.:hru
can be regarded as an assemblage source s of impressive magnitude, ']
jth reefal and clastic must have provid mm-.mmd;nwp,

|
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| mately 2,000 fest.

and origin age

| the Bear Rock has long been in doubt. In older publications (Hume, 1954 and
| others), the rmcm-.wtohmmuorpmuynmum.
erval

| belongs to the Devonian system. The western correlative of the Bear Rock has

| by intensive brecciation in most localities. In several places the basal Bear
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on the east side of the sedimentary orea. How such oil will be found in these
potential reservoir beds depends largely on the time when migration of oil took
place, on the rate of subsequent erosion of the reservoir beds, and on the pre-
sence of impervious cap recks. The eestern extent of the black sholes as
interbeds is not known.

Beds of Ordovician and Silurisn age do not ocour in outcrop within
the Campony holdings. Dolomites that are probably Silurian in age are exposed
in the valley of Hare Indian River, 20 miles east of the Permit blocke These
dolomites are bedded, light grey to light brown in colour, and are in part
vuggy. 3outheast of the Permit boundary a section including more than 800 I

Ridge
talled description of this section, by H. A. Gorrell and D. L. Campbell, has |
been included as Appendix IV in the report prepared by our firmm in 1958, The I
rock sequence consists largely of light grey massive dolomite with bands and |
nodules of chert. Intergramular and vuggy porosity have been observed at “
several levels. In view of regional considerstions it cannot be doubted that
Ordovician and Silurian dolomites, which are partly porous, underlie the en-
tire Company holdings. The section is assumed to have a thickness of approxi-

Lower Devonian
Bear Pormat.

General Description

The Bear Rock formation has been the subject of much discussion 2mong
geologists. Although many data concerning this unit have been collected over a
lsrge portion of the Mackensie Basin by our field paerties, several
r ding ite age, lati still remain

On the basis of our field dsta it appears that most of the Bear Rock int

been called the Lome Mountain formatiom. It consists of thick-bedded dolomites
and 8, and it occurs in the west Mack: M 4 Recently
He Go Bassett, Shell 01l Company of Canads Iimited, has suggested an extended
usage of the name Bear Rock to include the Lome Mountain formation. We feel
that this proposal is acceptable.

The Bear fock formation forms a widespread and easily recognizeble
unit in the vicinity of Mackensie River north of Wrigley. It is characterized

Rock dolamite beds are mot breccisted. Practured, but unbrecciated, beds may
also be found within and at the top of the Principal are
dolomite and limestone. Anhydrite and Qpsum are also found, but these minerals
are not common in the exposed brecciated sections. Scome gypsum beds in the

Fronklin Mountains reach a thickness of approximately 500 feet and may form part
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of the Bear Rock, but it appears that several other large gypsum deposits in

the same aren probably belong to the Macdougal group of Cambrian age. As the |
dolomites and ri are rarely in 4 cti the isolated |
Eypsun outcrops have to be treated with much ceution in field mapping. |

The breccia fragments generally comsist of grey or dark grey dolomite |
and limestone. fock fragments vary greatly in size and shape, most are angular
but some are slightly d The space bet the fragments is filled with
secondary calcite and dolomite or with fine detritus, and in most places caverng

~and vags are common. Dry bitumen and a petroliferous odour from the rock were
noted in many outcrops. Minor slump structures are frequently found. Stelck |
reported that he observed rock fragments within the Bear Rock which were litho- |

on the west flank of the Norman (D1 y) Range, the limest |
M-nfih-lurmronnﬁmm-ﬂwhhwm-mmnuc sand- |
stone. He wrote further: ". . . In the czavernous limestone are quartsitic |
sandstone cobbles up to six inches in diameter together with other pebbles and |
cobbles of limestone."

| North of the Norman Range, the stratigrephic interval of the Bear
| Rock is largely occupied by brecciated and unbreccisted limestone beds. The
b ted beds are (Beales, 1958) and form thick layers of dense,

| transition. In several places, such as the vicinity of Port Good Hope, the
| morthern Mackensie Mountains, the Imuvik area, and eastward near the upper
| Anderson River, the Bear Rock may be roughly divided into an upper part consist-|
| ing of dense thick-bedded limestone and a lower portion of brecciated or un-
;" brecciated limestone or dolomite with the more "typical” corroded Bear Rock
| appearance.

| The Bear Hock formation underlies the Ramparts formation of Middle

| Devonian age and in most places it overlies Silurian beds or, where these are {
| missing, it rests directly on the Ordovician. The name "Bear Rock" was intro- |
| duced by the Canol geologists, and Bear Rock, which is situated st the conflu- |
| ence of the Mackensie and Great Besr Rivers, was designated 2s the type localityy
In most localities where Bear Rock sections were studied, a marked

| unconformdty ates the Bear Rock from under beds of Ordovician or |
| Silurian age. At Morrow Mouatain, which 1s situsted some 60 miles northwest of
| Norman W » the Bear Rock buce!n are underlain by one hundred feet or more
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of banded Bear Rock dolomites similar to those of the Lone Mountain formation 1
of the southern Mackensies, and this banded dolomite section is separated from |
| the underlying Silurisn by 2 clearly developed angular unconformity. Sandstone
and silt mark the base of the Bear Rock at various places in the Discovery 1
Range near Norman Wells. These sandy beds also indicate the presence of a |
major unconformity at the base of the Bear Rock. The base of the formation is
the most iogical place for the unconformity betwsen the Silurian and Devonian
systems.
| In most places the Lower Ramparts formati PP to ly |
| overlie the Bear Rock, and the comtact is fairly sharp. The black, shaly, and "‘
richly organic Ramparts limest 1s well ed with the dolomit the |
breccias and the brown limestones of the Bear Rock. Hume (1954) mentioned the !
presence of a sharp contact, accompanied by irregularities, between the forma- |
tions at Carcajou Canyon, and interpreted these as indications of a d.hmton-f
ity. Lasudon (1944) found fish teeth and phosphatic concretioms in a basal
Ramparts shale bed at Imperial River. Probably = disconformity st this strati- |
graphic position is more the rule than the exception in the entire lower Mac- |
| kenzle area.

The Bear Rock interval contains remarksbly few fossils. Lately same
brachiopods and corals have been found in a few localities. These fossils
indicate that the formation is Devonian in age. A mumber of fossils, largely
brachiopods, were collected on the upper Redstone River, south of Fort Norman
(Bassett, 1960). This fauna is considered indicative of late Silurisn or
lowermost Devonian age. The section at this locality mey also include strati-
graphic intervals older than the Bear Rock and the faunal evidence for the age
of the Bear Rock, therefore, is not considered conclusive.

Porosity and oil-staining are common phenomens within the Bear lock
| dolomites and breccias in most creas. The formation must be regarded =s
possibly the most promising horizen within the subject acreage. |

Bear Rock Formation within the Company Holdings

The Bear Rock f tion is ed in the east part of the Campany
holdings and at several localities cutside the Permit area on Hare Indian
River, north of Lac a Jacques.

We refer to Stratigraphic Section 3, Appendix III, of the Geological
Reconnaissance Report, 1958, submitted to Glacier Explorers Limited. It con-
tains a detalled description of the Bear Rock succession at Echo Bend. This
location and other nearby outcrops were revisited and measured during the past
field season. The results were essentially the same as those obtained in 1957. |
In the vicinity of Lac a Jacques the Bear Rock can be divided into an Upper |
Limestone member and 2 Lower breccis member. The same division can be made in
the northern Mackenzie Mountains and in the area of exposed Paleosoic beds near
Imvik, east of the Mackensie delta. The Upper Bear Rock limestones are poorly
fossiliferous and are overlain by Lower Ramparts limestones which comtain a
rich fsuna. The cont b these 14 q 1s sufficiently
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great thst they can be mapped in the field without difficulty. In some areas,
for axample in the Franklin Meuntains, foesilifercus Lower Ramparts limestone

»
fossiliferous limestone unit is missing. Some people have included the unfos-
siliferous limestone member with the Lower Raxparts, but our geologists have {
observed these limestones interfingering with thick breccias. We prefer to |
place this limestone sequence, therefore, within the Bear Rock formation.

E
&
i
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E
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Lower Member: The Lower mesber of the Bear Rock formation is not
exposed within the Compeny holdings, but outcrops are common in a belt immeddi-
ately to the east, stretching northward from Jacques Ridge. This unit consiste |
lergely of dolomite and calcarecus dolomite, and 1s characterized by breccias
which occur irregularly in beds, lenses, or even in vertical funnels, within
the formation. The beds, and also the fragments within the brecciss, consist
of dark brown-grey to grey, crystalline to sugsry dolomite. The original rock
must have consisted of fragmental or calcarenitic limestone which becsme dolo- |
mitiged. The parallel, and in places crossbedded, laminations which are pre- |
sent in most calcarenites are commonly cbserved on the weathered surfaces of |
the Bear Rock dolamite beds. A fow beds of white gypsum, comtaminsted with ‘1
dolomite, were found in the Hare Indian River valley. Traces of fossils were |
noticed, which may have included gastropods and ostracodes. The breccias con- |
:uum«mm-umtadu—u..mm—-ru |
inches to several feet in diameter, that are embedded in a mstrix of sugary |
dolomite and white calcite. Some greenish grey shale seems to be particularly
associated with the breccias. Much of the dolomite is finoly percus showing
pin-point or intercrystalline porosity. Larger vugs are less common. General-
1y the rock emits a distinct petroliferous odour when freshly broken. Small
| 4 of py are frequently found and some brown was
| noticed which may be due to bitumen. The Lower member of the Bear Rock forme-
| tion is considered an excelleut potential reservoir sone.

| The maximm thickness of the Lower member of the Bear Rock that was
measured in the Hare Indian River valley amounted to 391 feet. The total thick-
ness of the interval is estimated at 500 feet.

%%l The Upper member of the Bear Rock formation consists
| of tight gr limestones, which are finely crystalline to aphanitic
and probably of calcarenitic origin. Thin, light snd derk brown laminae can be
observed on smoothly westhered surf The limest scattered
small cavities, filled with tarry black eil, on the north bank of Hare Indian
River at Latitude 127°45' West. Although we have referred to the Upper member
| as an unfossiliferous unit, scattered fossil fragments have been observed.
These include small shells of brachiopods, gastropeds and ostracodes. A few
thin beds contain abundant crumpled calcareous algae. The fossil fragments are
perfectly cemented within the rock and it is impossible to collect them for
identification.

| In the eastern part of the Campany holdings the Upper member forms
| vertical cliffs that can be traced easily on aerial photographs. Farther to
the east, near Echo Bend, the limestone occurs on slopes where it is weathered
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and thinly bedded. mwummwmnn side of lLac a Jasques have |
nmu--.r-m-tmotm.mn.-am—o--ymuuoum
feest. The comtact with the overlying Ramparts formation was covered in the
Jocalities visited, but lithologies of the upper Bear Rock and lowermost Ram-
parts are almost alike. Within this ares the formations probably grede into
each other.

|

Middle Devonian

Ramparts Formation
eral Desc! ion

A few miles upstream from Fort Good llope, the Mackenzis River narrows
m.pmm“msmmm cliffs, which are called "the Ramparts.” |
mmmum“m*ummwnmwunhu |
Bosworth (1921). mam--ﬂﬁnm,m(mu) established the |
| Ramparts formation as the stratigraphic unit that overlies the Bear Rock forma- |
tion and underlies the Fort Creek formstion. The Jamparts formation was divided
byh-m«:mfm.ﬂ-ﬂl |
Mwﬂ-mm f
Middle Ramparts shale member |
Lower Ramparts limestone member

|
mww-wmww*w-ma-f,

of Kindle and Bosworth. l-n“-ip%d%huﬁlm‘dmwwf
on Mountain River (northern Mackensie Mountains) as the type locality of the |
Jiddle Ramparts shale and of the Lower Ramparts limestone. |

(re-defined) end underlain by the Bear Rock. The upper contact is probably a
disconformity. hnnnllmnlcomhtwwhth present report
have been compared with those previously in use. A is 2lso made
dwucmumulmupr“dwl.ﬂ.lu.nthl .

formstion. In the pest the Kee Scarp was erally considered to be Upper |
w::-mnq-ummednm unyhi’u'thuthl.-ﬂlhl--
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Near Fort Good Hope, the Upper Ramparts limestones ore underlain by
greenish grey shales which were designated "Here Indian shales" by Kindle and
Bosworth 5921). Hume (1954) remamed this interval the "Middle Ramparts shale |
member.” We have uml.hn'- tern in preference to the older, less well- |
defined name of Hare shale, but contrery to common practice we include |
the "Lower Fort Creek shales" in the Middle Ramparts mesber. Thus the name
Fort Creek is restricted to the black shale unit that overlies the Upper Ram-
psrtl)au which can be correlated with the type section at Fort Creek (Thunder |
River),

It appears thst much confusion regarding the correlation of the Ram- |
pm--eﬂmwlﬂnidhmhtbnhn‘lummmuﬂlln
resulted from the occurrences of the brachiopod
ca; o Our field observations have proved tha 08! ed |

one cteristic sone, but that it occurs in two, and possibly even in
three, zones that =re, lithologically, almost idemtical. Other criteria than
the presence of this fossil must also be considered in order to arrive at the
correct correlation. \n'

num-um-um;uammnu.u. |

‘lumcorsuuouc-aw.tcwu.uummm;m.nmu-

| The Lower
Territories. In most localities it can be divided into an upper massive lime- |

| ingly
thlhcuoflp,ﬂa'n-td]mhot in th st Ma

| P M The Mmestone
:hphcn.munhmmwn. They are bichermal in part.

| & high argillacecus content of the bedded limestones. the Norman VWells area,

mm-mh-ﬁwmmmﬂumu . orm
"Hamparts formation" has been sb by Be t b neme was pre-
vmdmtont-miudlutm Alaska. Most

reports lati b the mend Ramparts formation
hvﬂmm-du-mmm.-m-mmmuh sen
conveniently at this time. The new group "Port Creek," as applied
h--nttath“-mﬂmmﬂthm-munﬂh

the Fort Creek (Camol) formstion, ormity which marks
the top of the s in the Port Good Hope area. At the type

Lower Limestons Nember

limestone mamber persists over a wide crea in the Northwest

stone unit and a thicker, lower interval of bedded limest which are 1 -
argillaceous near ths bagse. The upper unit 8 & remarkebly constant

and
ore generally tight and comtain,

The coral while not confined to this sone, is particularly common.
The lower ® Deen referred to as "shale" in some cations, indicating

—
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. | 1t 1s generally called "Middle Ramparts shale” as a result of miscorrelation
witi the type section on Mountain River.
The "Ramparts foramstion,"” as described by the Canol geologists in |
| the Norman Wells area, is overlain by the "castansa sone" which ocours in the |
basal 10 or 20 feet of a thick shale interval. These beds containing abundant |
ca; were correlated with the "castanes sone" which reported- |
overlies the @ limest in the River secti It |
was, therefore, concluded that the "Ramparts formation" near Norman Wells in-
cluded the entire Ramparts. Our field parties observed the "castanea sone" |
to overlie the Lower Ramparts member near the Mountain River type locality. |
Subsequent comparison of a large number of Middle Devonian sections proved that
this is the "castanea zone" that correlates with the castanea merker at Nomman |
Wells. Ve are now comvinced that the so-called "Ramparts formation" in the ‘
Mack ie Nountains east of M 4 River and in the Franklin Mountains is in |
reality the Lower itamparts limestone membar only.

| There are several indications that the area northwest of the Mackensiq
| Mountains was unstable during deposition of the Ramparts formation.

| restricted basins and isolated highs developed in the northern Yukon within a
complicated pattern of block-faulting. Middle Devonian
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ly pure age bearing
semblance to the Ramparts succession. An equivalent of the Lower s
| member, if it is present at this locality, cannot be clearly identified.

1: Hdd1e Shale Nesber
‘ The Middle shale member, as defined in the report, incorpor- |
| ates the "Hare Indisn River shales” in the Fort Good area (Kindle and

‘lmh,lm)ndthe'l‘v"oﬂmmo'hthclaﬂ-\lom-r-ln

| described by Hume (1954) and others. The type section of the Middle Ramparts
Mcltmnmh-cm&uudmrut;Ltuutn-olwto |
| greenish grey shales and calcareous shales with very fossilifercus limestone |
| bands in the lower 100 feet. The basal 20 to 50

| are dark grey to black in colour and, in the same vicinity, contain

| bers’
‘mtﬂhth Middle Ramparts include numercus species of corals, brachio-
| pods, gastropods and pteropods. At the type locality the Middle Ramparts mem-~
| ber 1s overlain by the Upper Ramparts limestone member, but elsewhere the Fort
ﬁ‘-‘"*‘ tion may rest di ' on the eroded Middle 9 shales.
It seems impossible to distinguish the Upper and Middle members some areas
‘mnmmnl-m:uucumu.mnhuuumnum
| strata or reefs. hthuuh-ﬂotth-r\lmhd-uhm,mﬂ
| here the combined Middle and Upper Ramparts shales are referred to as the fam-
| parts shale unit (undifferemtiat.d).
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Dark grey shalen, which may represent the Middle Ramparts member,
ocour in the eastern Richardsons, but the relation of these beds to the type
section is rather obscure. In the northern Richardson Mountains and in the
adjacent Plains, the member has not been recognized.

The thickness of the Middle Ramparts varies from approximately 500
to 800 feet.

Upper Limestone Member

The Upper limestone member has been defined by Hume (1954, p. 27) as |

"o o o all limestone beds of Middle Devonian age below the Cretaceous and above

| the Middle Ramparts shale member. . -."inthoueuaupoud-t"thmﬂ

on the Mackenzie River near Fort Good Hope. In the present report this lime-

|

mmuzmh.b.-mmcdnnnomsmm-runnu-u-,

and icinity, and also with the entire limestone successiom on Mountain River,
whica includes "Upper Ramparts limestone,” "Besvertail limestone,” "Lower Fort
| Creek shale" and "Port Creek reef limestone," as described by Parker in 194.

| mml-‘nnmdnlhmhdnmnthtu-p‘nly
bedded and megsive reefnl. Bichermel accumulation accounts for some of
| the repid hmahouﬂutmn-hmdhphnu. Most of the
u—nmmm.hm.wumwhuw.urmum.nm
surface. Thin shale partings sre common, but one particulsr black shale band,
maL-mzocwtmmﬁ,u_-mwmcm-n-umu-
member, ncbmurrynrldnmﬂﬁhnduumnru-udu-

i
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ching
reefal limestone beds and the bich
great variety of corals.

|

| Many beds a) hhblm-dthvmu;dtlpﬁnn—
| ferous odour. Parker (1944) noticed bleds of asphalt and asphaltite in frac-
}} tures and interstices of the rock in the Carcsjou Ridge area, northwest

| man Wells. n.l-.wou-mrwwuuuu.muqontmm
" Ramparts reef.

r-gn.mhurmuuq.,tuowwnlmnmhm-

|

of Nor- |

| siderably thinner. This is probably due to lateral tr of the limest
| into shale. Nauss (1944) was of the opini » thal

| member was caused by 'ort Creek erosion and truncation. Both factors may
| have influenced the ed decrease of the limestones to the north.

In the Noman fells oil field, the Ramparts ‘Kee Scarp lime-
| stone) has been thoroughly described by Boggs (1944). The member varies in
thickness from 200 to 500 feet. It was divided by Boggs into a lower bedded
| 1imestone unit, 75umrm¢na,un.n¢m;mmﬁuam-
| maximm thickness of 425 feet. These two sones are separated by s few feet of
“m&ﬂn.,ndmdhwumnhthﬂuu!nml.-:nu-!m
| northwest edge of the field. The shole zone has probably a wider distribution
|
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within the field, but in some cases it may have been overlooked in samples, |
while many wells did not reech it. The porous productive upper reef sone is
largely ¢ ed of corals, bryozes and stromstoporoids, which are embedded in |
coral sand (calcarenite). The perosity is not svenly distributed, but varies
within the field. In some wells at the edges of the field no reef is developed,
proving that it has a lemticular character. Seismic surveys show that the |
Normsn Wells reef has a general trend to the west. It is separated from anothes
bicherm which ie exposed north and east of the settlement of Norman Wells at

Kee Scarp, a ridge on the southwestern slope of the Discovery Range. The lower
bedded limestone unit of Boggs seems to have formed the substratum for local
reef growth., It is more widely distributed than the organic limestone bodies, |
but in several places it is also entirely missing.

s Formation within the

Members of the Ramparts formation are well exposed within the Company |
Peruits. mu»anmtm-—bcrfm-tbnmdthﬂd.em.\ﬁtnh
1-m--¢.hnlq-rhonlnnknhum,ut-mumdtnmk
Hope. At the northeast end of the canyon the upper part of the Middle shale
member can be examined. The Lower limest member is d at several
localities in the east part of the project area.

|
Lower Limestone Mesber: Completely exposed sections of the Lower %
|
]

|

limestone member have not been observed within the Company holdings, but parts

‘ of the section can be assembled into a fair representative succession. A com-
posite section was presented in Appendix III of the Geological Reconnaissance
Report of 1958.

The Lower limest member ists of alt limest beds,
argillaceous limestones and shales. The rocks are abundantly fossiliferous
and contain a rich fauna of corsls and brachiopods. At a small creek which
flows into Hare Indian River from the north, at a distance of ome mile west
of the mouth of Sholberg Creek, 2 biohermal reef kmoll was observed. This
bicherm (Stmif\pnc Section No. 2, and Plates 2-A and .:) is approximately

t

finely crystalline limestone layers with sbundant crinoid and shell fragments,
and a few large coral coloni bly the bioh rests on fossiliferous
bedded limestone. For comparison with the reefal td a brief descripti
of a normal fossiliferous limest and shale is pr ed in Strati-
graphic Section No. 1 ( dix); this seq was observed on Sholberg Creek.
.‘h- beds in the last section correspond partly with those containing the bio-
erm.

i
]
H
£
&
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A preliminary identification in the field of fossils collected from
the Lower limestome mamber includes the following forms:

Soth solitary and colonial
st ] Sn

D! re o014

Coralss forms,

pto-




| graphic Section No. 3). The beds consist of greenish grey calcareous shale

i overtiee. e T Hhtet one member in mm 525 The compan
‘d\hhw-'num member in many ces 0 Company

largely of brachiopods, including At % Martinie
| and Product, + Where these fossils occur green e seem Lo be

| brachiopod,
with the Middle member is gredationsl and has been drawn arbitrarily below the

-2 -

Brachiopods: Atrgpa, Schi. 2, Schuchertells, Ambocoelis |

Sponges: Sphaerespongla. |
Castropods: Mastigospirs, Loxonema. !
Trilobite fragments and crinoid fragments.

The Lower Ramparts succession hes an estimated thickness of 450 to
500 feet within the Company holdings. This is approximately 100 feet more {
than thicknesses observed in the vicinity of Norman Wells. The comtact with |
the underlying Bear Rock formation appears to be gradational. The Middle |
Ramparts black shales are sharply contrasted with the underlying Lower lime-
stone member, but no evidence of erosion was observed at the contact.

Middle Shole Member: The Middle shale member of the Remparts forma-
tion 1lies near the surface over & large part of the Company holdings, but due
to the nature of the rock it is poorly exposed. The upper part of the section
is exposed 2t the mortheast end of the Ramparts on Mackenzie River (Strati-

interbedded with platy argillaceous limestone. Farther east within the Company |

rmsm,»cm.m-mummwmmnmm
um-bedded limestone, which forms small escarpments at several places. The

basal part of the Middle shale member consists of thin-platy to fissile black

, was not observed. The fauna of the Middle shale member consists

dwarfed, e the same assemblage, but with larger forms, occurs in the more
calcareous beds.

The thickness of the Middle shale member cannot be measured within
the Company holdings. ‘e have estimsted on & basis of regional data that the
member is 500 to 600 feet thick. The boundaries of the member cannot be |
accurately mapped except in a few places where the contacts are exposed. The |
lower contact was examined at Sholberg Creek, where the basal black shale beds p
of the Middle shale member are sharply divided from the underlying limestone |
member. This is the only place where the lower contact was observed within
the Campany holdings. The contact with the overlying Upper Remparts limestone \‘
is exposed ot several locelities on Mackensie River to the southwest and north- |
wost of Fort Good Hope. The shaly limestones of the Middle member are separa- |
ted from the overlying massive Upper Ramparts limestone an interval of |
"transitional beds.” The transition zome is five to ten feet thick and it con-
sists of irregular medium-bedded 14 which 4 corals and

s. Tuis zone has been included with the Upper member. The comtact

occurrence of corals.
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| stromatoporoids, colorial and solitary corals, and

| the base where the following gemers commonly ocours St
°s

By o e

1
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Upper Limestone Member: The Upper member was extensively studied by |
our field crews during the past summer in order to obtain an insight into its
lithologicel components, and also to gather detailed structursl data. Scme of |
the results are presented in Figures VI amd XI, and on Stratigraphic Sections |
Nos. 3, 4 amd 7.

The Upper limestone member is well exposed in the Ramperts of Mac-
kenzle River to the southwest of Fort Good Hope, and in many places west of
this settlement (see the Photomosaics). In this area the member consists of
bedded to massive cliff-forming limest The limest are in part clastic |
in charncter and these alternate with large lenses and sones of strometopor-
oidal resf. The more persistent lithological markers 1ie at the base of the |
member. These consist of the basal transitiomal intervsl of about ten feet, |
and the overlying massive calcaremitic and bioclastic sequence, which may be
termed "the Hensselandia zome" in this particular area. As described pre-
viously, the transition some consists of irregular beds of brown detrital and
fossiliferous limestone which overlie the Middle shale member. In places, the
sone is almost biohermal in character and contains platy and small bulbous

bra + The zone forms
a recession at the foou of th: upper limestone cliffs and is generally covered
by talus. The Rensselandia sone has a thickness of 25 to 40 feet. It forms
layered cliffs of light brown to gray-brown, finely crystalline limestone.
Fossil frogments are scattered within the unit, but they are most mumerous near

The Rensselandia zone is overlain by a lithologicel succession which
can be described as a "reef complex.” It consists of alvernating lenses of
stromstoporoidal reefs which are several miles long with thicknesses

| varying
from o few feet to 50 fest. Stromatoporoids form the main comstituent of these

feet. They must have grown in place, but most of them lie on their side,
indicating that they were rolling on the reef surface due to strong waves dur-
ing later stages of growth. Other fossils that are common in the reef beds are
tes m material which fills the space between the stroma-
] ] stic and calcaremitic limostone. In placer, the 1
detrital limestone is slightly porous and stained with brown oil and has a fresh|
olly odour. The reef masses grade laterally imto fossiliferous clastic lime- |
stone. Reef banks are separated by persistent thin szones of dark brown argll- i
lacecus limestone, which form prominent ledges on the cliff faces on Mackensie
River. One of these shale bands is varticularly prominent. It lies same 100 |
to 125 feet above the base of the Remsselandia zone and it separates light |
|

|
reefs. Bulbous forms dominate and some of these have a diameter of several |
|
|
|
[

‘cwmnm--fmu-mnmmmumu-nm

which we described above. |
beds of the are exposed at Mackensie !

|

|

Upper limestone member
River in th hwest of the Ramparts cliffs. Their character differs
slightly from that of t| lower beds because light grey-brown detrital limestone
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those that occur in the lower part of the section. In places, bryosoa, of &
tm-mmru%: are abundant and also form bioherms.
0i1 staining was i s 1ess common than in the lower strumatopora
reefs. Massive bedding is apparent on the cliffs that are formed by the upper
light coloured limestones. A mmber of soctions were measured in detail in
order to determine the structural position of the Rensselandis zone, which lies
below the surface in the southwestern Ramparts. It became obvious, however,
that the beds and ledges, which can be seen from a distance above the black
shale marker, are discontinuous and that they are of little use in detailed
structural mapping.

The upper limestone mewbsr has a maximum thickness of approximately
250 feet at the Ramparts. Within the entire crea it hes been truncated by
pre-Cretaceous erosion. On Adrport Creek, st a distance of 16 miles northwest
of Fort Good Hope, the Upper Ramparts is disconformsbly overlain by Fort Creek
shale (Plate 5-A). Less than a mile to the south, Ramparts limestone is over-
lain by Cretacecus sandstone (Plate 5-B) which rests on the profoundly eroded

of, ’
Mcmﬂ“ﬁnudﬁolﬂhbm&ﬁhuumm.
ms.p-nxm‘rum-ururmcn*.

The lateral equivalent of the Upper Ramparts member within the sub-

Ject Permits, as described above, 1s best known to the north, along the banks
of the Mackenzie River and its tributary streams. This outcrop sequence for
standpoint of

T gradation
mrma.uu-nr.nu."mchnhnpmunauzm-mnw
u.,m—--snmmn..u.umn-nmm

thence into thinly bedded limestones. Sti1l farther north the lateral equival-

ents of this series became crossbedded silts and more massive silts. This

sequence is a natural off-reef that in our opinion proves

that the subject Permits imdicate the pociuu of a large regionally high aree,
umwm-rnuﬂmmpu depth, over and around which reefoid

fication of any local structural features that may be present. In other words,
the conditions are excellent from the standpoint of the g dion and accumu-
lation of oil and gas providing the structural conditions are satisfactory.

Upper Devonian
Fort Creek Format:

General Description
The Port Creek f tion of Upper D dan age consists of black

S B

|
|
|
f
in the vicinity of 1




the Discovery (Norman) Range. These have been described under the name of
| Canyon

hmgc»
| Middle Ramparts shale the Discovery Range and in the western Mackenzie
Mountains has b

upper boundary
| generally chosen above the black shales. The typical black bituminous Fort
mﬂdm
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the shales are indurated with siliceous meterial and pyrite. The bitumen con-
tent is high and the reddich colouring on outcrops of the Fort Creek has been
ascribed by many geologists to burning. It is probable, howsver, that most of |
the reddish s-m—umum-mmmumw. 1
The busal Fert Creek beds contain sp, in several widely scattered |
places. Other fossils thet occur e Fort Creek shales are |

Buchiols and Temtaculites.

The base of the Fort Creek is merked in several areas by the occur-
rence of sandstanes. Dark, platy, bituminous sandstones with a thickness of |
45 feat, bra and plant remsins, underlie black shales at |
Thunder River (Fort Creek), near its confluence with the Mackenzie River. Cal-|
careous quartz sandstones with a thickness of two to tem fest, comonly con- |
taining hna:aupod-. occupy a similar stratigraphic position in a wide region

ort.

vicinity of Pen Lake the basal Fort Creek sandstones are approximately 15 feet

thick and form a conspicuous marker bed, which can be sasily followed on aerial

photographs. In this area, the sandstone is commonly impregnated with stiff,
and asphaltic oil. Hume (1954) reported the presence of sandstomes in

bituminous shales, in places containing liwestone and silt bands. Locally, i
{
|

mh-nnlvdhdﬂudhmhtmlounq.

The basal sandstones indicate the presence of a dnudonﬁv which
separates the Fort Creek from the underlying Ramparts formation. Crickmey
(1957) came to this conclusion several years ago.

we have pointed out that, in our opinion, the

sly referred to as "Fort Creek" and "Lower Fort
Creek" by the Canol geologists (Figure II), The lower boundary of the Fart
mtmunmumcdmnoumrnmm.an
thtqalth-ﬂpchqnﬂulﬁnﬁmnﬂcunhpndhmud-u-.
n-m»uﬁuaddmmmagnm-wﬂncﬂ-m
M.nmaWWlM“hnbﬂn—tu. This
uthouuum.-r-ouddummmmdlmhm,h
ains

At the type locality on Thunder River (Fort Creek), mear Fort Good
Hope, the Fort Creek formation consists of 200 feet of
lain by 45 feet of sandstone. In this general ares, the formation is overlain
by the £ tion of Upper D age to the west of the Mackenuzie
um-,mu-nth.un-uodmrimnmm-d‘-d'-HCMu
directly in comtact with strata of Cretaceous age.

The stratigraphic of the Fort Creek formation is

f
z
1
i

Cn&ml.um'nrhhivlrxm.m an inceeasing
nusber of siltstone beds towards the top, The grey shales have been called




| "Norman" or "Lower Nomman" shales (Imperial formstion) by several of the Camol |
geclogists. The relationship of the black and grey shele intervals in the |
Norman Wells field has been well described by Boggs (1944). This author mq-u
niged the presence of a lower "Bituminous Zome" overlain by & "Nen-Bituminous |
Zome," which he combined under the name of "Upper Fort Creek shale." The |
dtumi sone sists of b dsh black to almost coal black shales and |
contains in places pyrite and cherty msterials which make the rock very hard. |
The black shele interval varies in thickness from 97 fest to 410 feet and it
covers the Upper Rampsrts (Kee Scarp) reef. Numercus cross-sectlons in the |
¢t where the reef is thick the overlying shale is tnin. In places |
is ¢l or entirely absent, the shale is thicker and reaches a |
thickness of the non-bituminous son- is more uniform |
unit and varies from 687 feet to 800 feet. The
e interval contains some silt and sand and is over- |
sone, which has been mentioned by several Canol
name of "Bosworth sandstone."

e the name "Fort Creck formation™ to the black
es in the Imperial formation of Upper
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At several places in the southeastern Richardson Moun-
e been observed underlying the Imperial formation. It is
the stratigraphic position of these shales at this time.
or more of the following units: Middle Ramparts, Fort

TR
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Fort Creek Formstion within the Company Holdings

The Fort Creek formation is not exposed within the Company holdings.
nphunmra.mm.rmm::uu.m-n
"y 4 formation can

od be
outcrops on Airport Creek, approximstely 16 miles northwest of Fort
ess than a wile west of the Permit boundary. Some 40 feet of

:

SEPERL
giigféig
i
i
i
5
i%;
B
i
;

| Beds to the formation occur within s belt which
stretches from the orn muuthunmrmm.
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beds between the Port Creek formstion and the Cretaceous. The type section was |
designated on the northeast flank of the Imperinl anticline on Imperial Adver. |

. Hang,
nor in the northern iichardson Mountains. In these areas the formetion probab-
1y was never very thick, and it was entirely eroded in Mississippian or early
Permian time. Removal of Imperial beds has also taken place in the southem
began

strata in

which, however, the sandstcmes predominate. The upper portion consists of firm,
dark grey shale with a few thin sandst layers. Sandst throughout the |
m-dmmxmunwtomwn.nnumm.m,
dotth'mtldrqpot"wn. Hn.m,rl"h-ﬁ-,n-toun
plant ] |

P don within the |

mwt._tmxummmmmwmm.
It occurs to the north, west and south of the project lands, but the formation
hubo-n-wdiypro-cmumﬂdumthomnmm“un-r- |
rounding Fort Good Hope.

Grdtum |
Description |

Strata of Cretaceous age are widespresd in the Northwest Territories
and the Yukon, but they have been inadequately studied. Well exposed, thick

i
!
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. sections are extremely rare, as the Cretaceous sandstones and shales are
generally soft and essily converted to debris. Considerable change in litholo-
& may be noted between outcrops that lie within relatively short distances of |
euch other. Thick, shaly or sandy units are recognized in certain areas, but |
in most places the stratigraphic position and the age of these intervals has
not been determined. Paleontology is the most important tocl for the sub-
division and correletion of the Cretaceous system in this regiom, but unfor-
tunately fossils are scarce and poorly preserved in large parts of the sequence.

The regional dist. don of M ic strata, which belong largely to |
the Cretaceous, is shown in a generalized manmer on Figure TV. Thick cections |
of Cretaceous strata have been prnurnd 1n a tm.h which tr!v.au tlu sastern

morgins of the Richardson and M % of G |
beds with an aggregate thickness of more uun 2,0«) to 3.000 foct Mvo been |
observed at several places in the ecst such as the |

flanks of the Imperial anticline, the upper Carcajou River and the “or: Norman |
area. Probably the belt of thick sandstones and shales follows the rortherm |
edge of the Mackenzie Mountains, curving to the north on the east sids of the |
Richardson Mountains. Northwest of Fort McPherson and west of Aklavik the sec- |
tion thickens to more than ),000 feet within a narrow belt. These deposits |
may be ed with the Cr ctd of northern Alaska which reach a |
thickness of at least 13,000 feet. East of this long trough, which is parallel n
with the mountain fronts, the Cretaceous sections are gemerally less than 1,000

feet thick and occur on hills and plateau areas. Devonian, Silurian and Ordo-

vician beds surround most Cretaceous hills and are partly exposed in broad |
. valleys east of Mackenszie River. In large areas the Cretsceous may be entirely |
wissing.

It seems that subsid and tion in eirly Cret time
began in the morth, near the present Mackenzie delta, progressing later u-n-
| the centre of the present Mackenzie Basin. The ch-racter of the sediments
points to the temporary existence of slowly emerging land masses to the north
and weost, which supplied the enormous quantities of clastics that were deposited|
Conditions must have been unstable, as indicated by several gaps in the sedi-
mentary record. At times the transgression may have advanced from the south
rether than from the morth. Ome cannot escape noticing the parallel between
the distribution of Cretaceous strata with that of the beds belonging to the
Imperial formation of Dsvonian age. In previcus pages we hzve drawn attemtion |
. to the fact that the character of the Cretacecus sediments is very similar to |
that of the Imperisal strata. The regional distribution of the strute of both
stratigraphic intervals may have been determined largely by a tMc thu-
| work omtdi,-'mcdnomdthc 4 t
seems to be cted with the ition of t| "tw meh con-
tain thick series of llpcrhl and Cretaceous sediments and which follow a major
part of the Mackenzie River valley.

Cretaceous within the C ;

| Strata of Cretaceous age cover a considerable area within the Company |
| holdings. These beds are particularly common in the southwest part of the |

1
o |
|
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b

lands, but scattered remnants of the Cretaceous can be found in several
places. The entire sequence probably belongs to the Sans Sault formstion
Lower Cretaceous age. It consists of basel sandst end tic b
which are overlein by dark grey shales.

The basal beds rest unconformsbly on the strongly eroded surface of
Peleozoic formstions. The relief of the Paleozoic surface is probably several
hundred feet. Basal sands have filled the depressions and, in places, remmants |
of the Cretaceous are surrounded =t present by higher cliffs of the Ramperts
formation. The basal clastic deposits are probably of continemtal or litoral
origin and they consist of & mixturs of foreign and local material.

8

)
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Near Adrport Creek, Cretaceous sandstones overlie the Fort Creek
formation and, & shert distance farther south, they lie on the Ramparts forma-
tion (Stratigraphic Sections No. 6 and 7, Plate 5-B). In this ares the lower
20 feet consist of conglomerate, breccia and sandstone lenses. The most con-
spicuous components sre hard, black, angular, silicecus shale fragments that
were derived from nearby Fort Creek shale outcrops. Smoothly rounded pebbles |
of chert are also common and these must have been transported from & consider- |
sble distance, until they were embedded in the Cretaceous conglomerstes. The |
sandstone lenses consist of soft, medium to coarse-grained quartsose sands that |
-ncmumuunmmumuum. Sand graine are sub- |

um‘aﬂmupnnnnund,hth-npheumh |
ties of lignite are aiso found. Several sand lenses,
which may resch one foot in thickness, are stained by oil with fresh light

grained sandstones. On the left bank of Mackensie River, a few miles south of

| brown dolour. ‘bcnﬂu-r-ncld--ﬂ-uﬂmh’nn,-untom |
Mg |

| sandstones are less conglomerstic than those neer Adrport Creek. The sand-
| stones are argillaceous, fine to medium greined, and largely tight with a few
| porous streaks. Some thin gritty layers, containing small pebbles of clear

—

Alrport Creek, these thick-bedded, crossbedded sandstomes form 5G-foot.
cliffs. In places, initiel dips within the deposit reach an angle of 25 de-
grees. |

At the south end of the Ramparts (Plate 6-i) the basal Cretaceous

querts, white quartz and chert, occur near the base. The sandstone beds are
characterized by the occurrence of glauconite snd by the presence of worm trails|
and ripple marks. A mile farther to the north, the Ramparts formation is local-|
1y overlain by five to ten feet of coal and carbonaceous shale, and also by some
black carbonaceous(?) sandstone.

East of Fort Good Hope basal Cretaceous sandstones are commonly ex-
posed, but the sections are less complete than those on Mackenzie River. The
sandstones in this area are composed of clean, medium to coarse sruined, grey-
white quartzose sand and ore gemerally highly porous (Plate 8). In some places,
the sandstone is impregnated with dried brown bitumen (Plstes 7-A and -B).

The shales which overlie the basal sandstones of the Sans Ssult forma-|
tion were examined on Mackensie River and on Teintu River, a fow miles south of |
the Company holdings. The shale is dark &rey to black IA contains a few layers|
|
L
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and lenses of glauconitic sandy shale and siltstone (Stratigraphic Sectien No.
5). Ironstone concretioms, irregular small masses of bentonite, and a few

thin zones with come-in-cone structure were observed in several places. A
sarll ammonite was collected from the lower part of the shole sequence. This |
fossil has been ideatified a8 Cleoniceras sp. by Dr. C.R. Stelck. It indicates
that the stretigraphic position of the shale is at the top of the Lower Albian
or at the base of the Middle Albian.

The shale series forms :n excellent cap rock on the basal Cretaceous
sands. It may huve sealed fault reservoirs that formed within the area where
the shale is present.

Pleistocene

Nost of the lower Mackensie area hss been covered by continentsl ice
during the glacial stages of the Pleistocene epoch. Many glacial features such
as various moraines, keme-and-kettle topography, fluting, gouging, eskers and
drumlins can be observed.

Generzl data on the direction of ice movement have been compiled and |
recorded on the Glacial Map of Canada, 1ished by the Geological Association |
of Canade, 1958. Much ice flowed from son Bay toward the Cordillersn region |
which formed a western barrier. North of Grest Slave Lake the western ice

engi,

axvmuuw.-m.nnwuutmu.un«u-umn&
valley. mmmummummmw-. ice movements o
to have been following irregular directions. Probably the ice no longer took
the shape of a contimucus sheet but rather that of broad separate lobes.

1
The continental ice which moved westward from the north am of Great |
Mm.mu.mmmmmumucmqorhnmmnm |
toward Fort Good Hope. West of Fort Good Hope the ice masses Joined the
glaciers that came down the Mackensie valley and then proceeded jointly to the |
north toward the Mackenzie delta. The general southwest direction of ice flow
within the Company holdings is clearly indicated by parallel striations and E
lineations on the phet e |

The doposits of Pleistocene and "Recent" origin are largely covered i
by vegetation within the Company holdings. In many places, such as on elevated
plateaus and ridges of bedrock, the Quaternary sands and gravels have been re-
moved by erosion. Probably the overburden is thin within the emtire area and,
outside the main river valleys, it may seldom reach a thickness greater than |
50 foet. lisathered boulder clay was observed in a few places, but most Quatern-|
ary deposits consist of sand snd gravel outwash., A few eskers were observed
near Hare Indian River. The most prominent esker lies a few miles to the
northeast of Fort Good Hope. It has an easterly orientation and it is flanked
by elongated lakes which mark depressions on both sides of the ridge.

1. C. SPROULE & ASSOCIATES




| kenzie Mountains. The Frankline are separated from the Mackenzie Nountains by |

Another sharp northward
| takes place near Peel River, where the Richard rds the

{ ed as actively by the Laramide orogeny as most other Cordilleran ranges. A

1y Cr
| '-houuud.t-dautoeurwthcunotthul‘-un
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STRUCTURAL GEQLOGY |
1 ure :‘

The major tectonic trends of the Lower Mackensie region are shown on
the nccompanying generalized Geological Map of Northwestern Canada (Pigare IV).
The project area is situsted in the central Mackenzie Sedimentary Basin. To
the west of the basin, sedimente have been folded to form the mountain ranges
of the northern Yukon and the Xackensi : Mountains. 'nu Inhﬂor Plains were

much less affected by orogenic forces, but close reveals
evidence of significant tectonic disturbance throughout the region.
The folded and foulted M 4 have a hwest trend

fran Camsell Bend to an area northwest of Norman Wells, where their general
direction changes to almost due west. Nevertheless, = comtinuing northwest
trend across the Interior Plains appears evident in the presence of faults, |
fractures and possibly some folding. The Franklin Mountaine consist of a num-
ber of relatively widely spaced anticlines that are cut by several transverse |
faults and which form a frontal belt curving around the periphery of the Mac-

the Mackensie Plain, a wide flat ares which includes the valley of Mackensie
River. The Mackensie Plain and parts of the adjacent mountains seem to have
been the site of a large, relatively narrow trough which subsided during de- |
position of Upper Devonian and Cretaceous strata.

wmmmu».mm

north. The long eastern front of the Canadian Cordillera u-uo-t.u-n
end &% the Arctic coast north of the Richardson Mountains, and its projection
is 2 matter of conjecture at this time. Eoth the southern and northern Richard
son Mountains can be interpreted as older tectonic units, which were not affects

. A—

of the southern Richardson Mountains to the Mackensie delta. To the west of
this line 1ie the Eagle Plain, the Porcupine Plain, the Arctic Plateau and the
northern Hﬂudu m. In these -r.n, beds of Mississippian, Permo-

1

major tectonic hinge line can be drawn from the headwaters of Peel River, west ;
|

Triassic, sic and ear age are widespread, but f

It is obvi from the position of the 1 trends that |
the structure of the Mackenzie Basin is much more complex than that of the |
Alberta Basin. The fundemental cause of this difference in character can be |
ascribed to the grester intensity and variety of pre-Laramide tectonic distur- |
binces that have taken place within the Mackensie Basin. In the course of our |
field work we found evidence of Caledonian (early Ordovician) and Appalachian
(early Permian) tectonism. It can be easily visuslised that the Laramide (hh,
Cretaceous and Tert: u:;‘)mau-mmwum-mumpr.. |
-n-uu pattern of folded b-n-. horsts ptb.- nnd-.hr faulte. It is ex- |
tremely difficuit, however, to analyse and their relations in |
space and time, particularly within areas \d small isolated outcrops. |
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Structure within the Compeny Holdings

Structural conditions within the C holdings are illustrated on
the “W structure contour map (Pigure VI) and on five structural cross-
sections (Figures VII - XI). Regional geological data clearly indicate that the
project area is situsted on a broad uplifted structural arch. As is shown on
Figure VI, the dip and strike is not uniform but is interrupted by a brosd
plunging nose known as the Fart Good Hope High. Whether or not the Fort Good
Hope was once roughly horizontal and later tilted to its present plunging
position, the setting is one that favours the gemeration and accumulation of
oll. The abundance of oil seepages over and around the Good Hope feature, as
described elsewhere in this report, adds considerably to the idea that the oil
and gas prospects in this erea are good.

Over most of the Permit area the strata are gently dipping to the vest
and southwest at a rate of approximately 35 feet per mile. Beds are more steep-
1y inclined in the southeast corner at the rato of 125 feet per mile, but in the
northwest quarter of the map area they dip to the west and northwest at the rate
of approximately 25 feet per mile. The structure mep (Figure VI) shows con-
tours on top of the Middle shale member of the Ramparts formation, which has
been mapped at the base of cliffs formed by the Upper limestone member. Where
the Upper member is removed by erosion, the top of the Middle ghale has been
reconstructed. The map indicates the presence of some broad structural anomas-
les which include closed domsl or anticlinal structures. One of these is
situated near the confluence of Bluefish River and Hare Indian River and the
other dome 1ies west of Lac a Jacques. The presence of reversed dips to the
east and the amount of closure have not beem established by accurate measure-
ments, but they sre based on evidence from the structural cross sections. Their
presence is also supported from photogeological interpretation. The domes are
subsidiary "highs" on two structural "moses” which trend in westerly and south-
westerly directions. The wide valley of Hare Indian River between Sholberg
Cresk and Mackensie River coincides with ome such strustural nose or anticline.
The noses are separated by » synclinal feature with a southwest-trending axis.

Several structural features, such as folding and faulting of lesser
magnitude, are present in the area. Some of these features are possibly of
equal importance with regard to oil and gas accumlation as the larger regional
structures shown on Figure VI. Small gentle domes can be observed at the cliffs
of tho Ramparts of Mackenszie River (Figure XI). These domes appear at the cliff
face as arches which span a distance of less than half a mile and with a height
of no more than 20 feet. In other places the beds have erratic gentle dips,
which indicate the presence of small folds and faults. Three disturbed areas
have been marked in Pigure VI. Their origia has not been established, but it
is inferred that they may be connected with collapse features associated with
dissolved gypsum lenses in the underlying Bear Rock formstion.

No faults of significance have been observed in cutcrop, but faulting
mist be fairly common in the ares, as indicated by photogeological evidence.

J. . SPROULE & ASSOCIATES
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Appraximately 25 miles east of Port Good Hope, besal Cretacecus sands are
locally ted with oil. Equally perous, but non-bituminous, sands of

the same age lie adjacent to the oil sand. It has beon concluded, therefore,
that the oil must have seeped into ths sandstone along a fault or fissure in |
the underlying Paleosoic beds. Th. ges sespage near Hare Indian River, which
is indicated on the Photomosaics and on Figure V, has a linear trend and is
also suggestive of faulting or trncr.\\rlu in the bedrock. The same is true of
the on the River 4 ibed in our first report to Glacier
as a result of the 1957 field operation.

It is in part such confirmations as this that lead us to describe
many of the strongly developed lines controlling vegetation, and even physiog-
raphy on the Plains, ac probable faults or major joints, rather than linestionsy
"Iineation"” as applied to these and similar features is a non-descript term |
that is o confession of ignorance that we do not feel is applicable. Other
supporting evidence must also, of course, be available before we can apply the
tern "probeble fault" or major joint to a lineation, but we feel we have that
evidence where the term hap been used.

The Fort Good Hope structural arch, which ocnptutbmhu- |

xnu, and their diste vicinity, prior to
The Imperial formation, the Port Creek formation and pert of the U”cr limestone
neber of the Ramperts formation were removed by erosion from the dmtdnr:;

block faulting or by gently compressive forces. Basal Cretaceous beds fill the |
depressions on the uneven surface of the Paleocscic, amd they directly overlie
the Fort Creek formation and the Upper, Middle as well as the Lower member of
ths Ranparts formation within the area and the immediate vicinity. Stability
of the Port Good Hope area, or slight positive movement in Middle Devonian |
M&.Mutdbyt»‘mmlndruhhﬁo“wmdlhb:
parts formation.

Renewed uplift took place after Lower Cretaceous time, presumably
during the Laramide orogemic period. This conclusion is deduced from the |

crops
sist of littoral lqod.h that represent an early phase of the Lower Cretaceous
transgression. The glauconitic beds, on the other hand, are of marine origin
and M !o!-d a vﬂnprul deposit which overlay the basal sandstones and
of the glauconitic interval within the larger por-
zmun.wmmcnznn.bmrﬂdwnun-
sequent to uplift of the area in late Cretacecus or Tertiary time.

Interpretation of the air photos cov: the project ares shows abun-/
dant evidence of locally high structural relief. u-r-unhumlﬂ |
Good structural arch, this is to be expected. The most conspicuous areas
of high r-nofh").-nﬁd-lb cal (Pig~
ure V) and on the Phot The faults and fissures that have

been marked on the mosaics show preferentizl trends in fracturing within the

|
o
|
i -
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sres. It is not possible, however, to indicate the amount of displacement
which mey have taken place 2long the faults.

In summary, it can be stated that there are several indicatioms of |
the sbundance of structursl anom:lies within the area. Faults and folds may
have formed potential reservoirs in porous beds of Paleoszcic age. Repeated
emergence of the area prior to Cretaceous deposition and in late Cretacecus or
Tertisry time mey have stimulated migration of oil toward the Fort Good Hope
area.

OIL AND GAS POSSIBILITIES

041 and Gas Indications

There are mumercus indications of oil and gns widely scattered
throughout the Mackensie Basin. The most important discoveries sre the Norman
Wells oil field, prdldn. light plvity .u I'rn the Upper limestone member
of the Ramparts (Kee Scarp » and the recent gas and light
oil discovery in "Permo-Fennsylvanicn" strate n the Eagle Plain.

Many seepages have been observed in the Mackenzie Basin by our
;Mn-.umnlmmmmduhnbmtndbymmnm |
explorers. Oil and gas led to the di y of the Norman Wells |
field. One of the best known seepages of live oil occurs on a hill overlook- |
ing the east shore of Romd Lake, sbout 60 miles morth of Fort Good Hope. At
this locality, two large seeps, an acre or more in extent, are separated by a |
narrow band of trees. These seeps have been known for many years and the |
Hm'-lchudhmw-o“ynahfma- Analytical |
guos:umthoumde the Geological Reconnaissance Report

1958. |

Oil-stained and rocks are cbserved on out-
cropping strata of Mcm. Silurian and Middle Devonian age.

Numercus gas seeps have been observed in the Lower Mackenzia Basin. |
One of the better seepages was found on the Omteratue River, a 'hl't»‘ic-J1

i known
tance from its junction with Circle River. This occurrence has been made pub-

1ic by Glacier Explorers Limited. The gas bubbling up from the river bottom |
will burn with a deep blue flame.
|

Seepages of oil and gas have been reported by trappers from the |
vicinity of the Richardson Mountains, but none of these hsve beer investigated w”

' by our field perties.

Sandstones of Cretaceous age are impregnated -mn.-rr,.u at nvnr-la
known localities east nil-rth-n of Fort Good I-r most proainemt
occurrence of oil sand 1ies about 22 miles east of Fort Good Hope within the |
Company holdings. The locality has been marked -M—uh,lhutlo.l.

The basal quarts sandstone of the Sans Sault rests di
shaly limestone which belongs to the Middle shale member of the Ramparts forma [
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I sequence of bedded, and in part crossbedded, sandstone is approxi-
| mately 80 feet thick. n-mrzdmnmummuomm |
| has some similerity with parts the Mclurray "tar sands." Nesr the satura- i
| ted sands, equelly porous sands were found which did mot comtain bitumen. ) R
is concluded that the oil migrated upward into the sand from faults or fissures |
in the underlying limestone and shale series and that the original reservoir |
must lie within the Paleoscic strata. |

Bitumen and fresh light brown oil-staining were noticed in the basal
Cretaceous sandstones at seversl places on Mackensie iiver. Oil-satursted |
sandstone lenses, reaching an aggregate thickness of several feet, form part
of the basal sone of conglomerstes and sands near Airport Creek. The oil has
& different aspect from the "tar sand" east of Fort Good Hope. Its origin cen-
not be determined but, possibly, it has migrated up-dip from sources farther
| west.

§
?

A gas seepage was found on 2 small creek which flows from the south |

into Hare Indian River, three miles east of the mouth of Bluefish River. The
| locality is marked on Photomosaic Sheet No. 4. Gas bubbles rise from the river
| bottom and between psbbles on the shore. The gas is coming to the surface
along a straight line with morth-northwest direction which is at least 295 feet
long. It is associsted with hydrogen sulphide, which causes & white coating I
| on pebbles at the edge of the creek. Due to difficulties in shipping, the
| sampling equipment did mot arrive when it was needed. Unfortunately gas samples
| were, therefore, not taken. in attempt to ignite the gas failed, probably be-
cause the flow was not strong encugh. The linear shape of the gas seep suggests
| that it is associated with faulting. The Middle shale mewber of the Remparts
formation forms the bedrock at this locelity, but it is not exposed. The steep
benk of the creek consists of 30 fest of sandy gravel which is overlain by 45
feet of reddish coloured sand of late Pleistocene or recent origin.

In assessing the value of the mmerous seepages known in the Lower
Mackenzie area, it is obvious that the incidence of such occurrences is ex~
| tremely high, relative to those known in the more southern portions of the
| Western Canadisn Sedimentary Basin. This is in part due to the abundance of
| outcrop and near-outcrop in the northern area, and, on balance, it indicates
1
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| where else in the Vest di N

to the influence through geological time of the
burled feature, or group of features, as suggested under the heading of "Struc-
| ture within the Company Holdinge."

| Exospective Formtions

il The following stratigraphic intervals are considered to provide the

| best prospects for the occurrence of hydrocarbons. Any of them may contain

| reservoir beds within the Campany holdings. They are the Cambrisn, Jrdo-
vician and Silurian serics, the Bear Rock formation and the Lower




member of the Ramparts formstion. Cretaceous sendstones and the Upper lime-
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stone nember of the Ramparts show porosity and oil staining, but these beds are |
too close to the surface to promise accwmilations of commercial significance, |
except in the southern part of the Permit holdings. Brief comments on the |
prospects of each of these rock groups follow. |

ncn&u- H. A thick sandstone series, which we have tentatively |
designated as the group, forms the basal part of the Cambrisn in most |
of the Mackenzie Sedimentary Basin. The sandstones are generally quartszitic |
and tight, but in places they are porous. It is estimated on a basis of re- |
glonal data that the top of the sandstone series lies at a depth of approxi- |
mately 5,000 to 6,000 feet below the surface in the Fort Good Hope area. Pros-|
pects in the Katherine group may be compared with oil occurrences in the so- |
called Granite Wash of Alberta which are related to topographic and structural |
features of the basement. The geological data, available within the Company |
and their vicinity, provide no direct indicatien of potentisl reser-

voirs within the basal Cambrian sandstones. The evaluation of these strata
must await the results of deep drilling.

c: and o Dolomite beds of Ordovician and Silurian
4in most

t the Ma 10 |

age show vuggy P ® 4 P
Mourtains. rmquuue—num-mmum-mcwe
interval in the entire area where they are exposed east of Mackensie River.
Black shales and argillites of spproximtely the same age as the dolomites
occur in a wide belt on the west side of the Mackensie Basin. These shales
-n-tmmuu-mappnu-dnmuucmnm
of the eastern platform. The black shales may have been excellent source
beds for hydrocarbons. Paults and anticlines may have formed excellent traps

2,500 feet within the project area.

Bear Format. The lower part of the Bear Rock formation is
in crops were exanined in areas to the south and east of
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SUMMARY AND CONCLUSIONS

The subject area is located in the Lower Mackenzie Basin near Fort
Good Hope, on and adjacent to the Mackensie River. The gesgraphic location of
this area means that it is readily accessible.

Heavy freight shipments can reach the area by riverboat, and Fort
Good Hope is on a regular airline route.

The terrain in the area poses no particular difficulties, although
there are many lakes and several smell o .

Bedrock is at or close to the surface over most of the area. The ex~
posed bedrock consists of Cretaceous shale and sandstone and Devonian Ramparts
and Bear Rock shales and limestones.

The regional structurel position of the srea on a broad, indistinct |
structural feature known as the Fort Good Hope "High," is favourable from the
dpoint of the lation of both oil and gas.

The total prospective stratigraphic section in the area is approxi-
mately 5,000 to 6,000 feet or more. |

Potential oil and gas horiszors are in rocks of Cambrian, Ordovician, |
Silurian, Lower (?) and Middle Devonian and Lower Cretaceous age. |

Local areas of structurally high relief -uut that feulted, folded
or stratigraphic-trap type reservoirs are likely to be present.

The numerous seepages of oil and gas that are located on and immedi- |
ately adjacent to the subject acreage add considerzbly to its interest.

Several deep tests have been drilled in the Northwest Territories
over the pest few years and additional deep wells are currently being drilled.
The experience gained on these ventures will providic useful guidsnce in further |
exploratory drilling in the area. |

In view of the above, the following recommendstions are made 'egarding |
exploration within the Company holdings:

1le A structure test progrem lhull urrldmhtm-uor-ru
ofuunnnmlwutdnuprnvu The most convenient and prob-
ably the most likely structure is indicated by t.ho closed 900-foot contour on
Figure VI, as being located on the axis of the Fort Good Hope "High." It
should, at the same uu. be -td that this nnmrn interpretation depends
on rather limited cont d by outcrop locati along the lines of
cross-section of Figures vin and IX. Under the circumstances, the control |
station on cross-section B-B' (Pigure VI) showing an elevation of 800 feet, is L
a key point, hl-l as it is possible that the adjacent area to the
indicated as being structurally high on a basis of photo interpretation (Pigures |

ﬂ
|
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V and VI) is a more favourable prospect. The first two or three holes in that
area should be drilled on each of the two features, and st the key position
between them, regardless of which interpretation is accepted. They would pro-
vide the data indicating which of these two structural feetures should be fur-
ther tested by additional structure tests.

2. A second structure that should be tested, but which may be re-
garded as a secondary objective becsuse of its distance from Fort Good Hope and
the Mackensie River, is located in the southeast corner of the Permit area,
immediately to the west of Lac a Jacques. This festure shows as a "High" on
both the structure contour interpretation ard the photo interpretation which
might possibly make it the prime objective, if it were not for the fact that it
is not accessible as the other feature. In any event, either one, or both,
of these features should be logical objectives for further exploratory activi-
ty. It 1s anticipated that structure test holes on this structure and the one
referred to above would be from 150 to 200 feet deep.

3. If the presence of folded or faulted structures should be con-

firmed by the above structure test program, one or more deep tests should be
drilled to a depth sufficient to evaluate strata of Devonian, S8ilurian, Ordo-

vician and possibly of Cambrian age.
. e
R

February 29, 1960
1009 Fourth Avemue West,
Calgary, Alberta.
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A, Bioherm in Lower limestone member of the Ramparts
formation at an unnamed tributary of Hare Indian River,
The bioherm is composed of the remains of reef-building
organisms, which form a structureless mass,

B. Large coral colony in Lower Ramparts limestone beds which
underlie the bioherm, shown above.

Photos by R, de Wit




PLATE 3

A. Middle shale member of the Ramparts formation exposed
on Mackenzie River, In the background are the limestone
cliffs of the Upper Ramparts member,

B. Mackenzie River flowing through the Ramparts, The cliffs
on both sides of the river consist of massive limestones
which belong to the Upper limestone member of the Ramparts
formation,

Photos by G. A, Wilson
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Upper limestone member of the Ramparts formation,
cliffs have a bedded appearance due to large reefal
lenses and widespread thin argillacecus intervals,
Concealed by talus, a prominent interval of dark brown
shale lies at the bottom of the cliff.

r limestone member. The

Stromatopora reef in the U
limestone is partly stalned wit

h oil.

Kupsch

Photos by G. A, Wilson and W.

PLATE 4




Contact of Ramparts formation (Upper limestone member)
with the Fort Creek formation at Airport Creek. Black
shales of the Fort Creek formation overlie the lime-
stone unconformably.

Cretaceous sandstones unconformably overlying the Upper
limestone member of the Ramparts formation, The eroded
surface of the Ramparts formation slopes toward the fore-
ground of the photograph, The limestone shows a relief
of approximately 30 feet. The outcrop is located on the
left bank of Mackenzie River, near the mouth of Airport
Creek.

Photos by R. de Wit



PLATE 6

A. Angular unconformity between the Ramparts
Cretaceous sandstones, This crop is located
rapids on Mackenzie River, at the southwest end of the
Ramparts.

Thick lens of coal in basal Cretaceous beds, Outcrop is
located near the rapids on Mackenszie River, at the south-
west end of the Ramparts.

de Wit and G, A, Wilson

Photos by

ouLe & ses
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PLATE 7
A. View of impregnated basal Cretaceous sands from the air.
D. Crossbedded basal Cretaceous sands, impregnated with
dried oil. Locality is 20 miles east of Fort Good Hope.
Photos by J.C. Sproule
l
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PLATE

Basal Cretaceous conglomerate at Mackenzie River near Air-

port Creek, Lenses of sandstone are impregnated with oil.
B, Basal retaceous sandstone exposed 25 miles east ort
tood Hope, The sandstone consists of clean quartz grai

and is not stained with oil.

Photos by R, de Wit
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‘SHOLDERG CREEK

FORT_GOOD HOPE AREA, NoWeTs
(Latitude 66° 29" North, Longituds 127° 54° West,)

This section was measured on Sholberg Creek, a tributary of Hare Indian River.
The creck was named by us after helicopter pilot D. Sholberg. The beds are
intermittently exposed on the creek, but they show a fair section of the upper
part of the h\nrlmnommottmhwu‘hnMofthamdp‘no{th.
Middle shale member. The latter consists of black shale which appears to be
identical to the Fort Creek shale. Measurement.s were made with a five-foot
staff and vith compass. The description is recorded from the top dowmward.

Description and measurement by We 0. Kupsch and R, de Wit.

STRATLGRAPHIC SUMMARY
MIDDLE DEVONIAN

Ramparts Formation

Middle Shale Member (incomplets) 30 feet
Lower Limestone Member (incomplete) 257 fest
Total Measured Section 287 feot
STRATIGRAPHIC DESCRIPTION
Description
g D
MIDDLE DEVONIAN
Bamparte Formstion
Middle Shale Member
0-30 30 shals - black, thin-bedded, platy, containing
abundant and yliolina, possibly

some fish 08,
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30-159

159-223

L o
225-235

235-238

238-273

273287

Faet

6l

35

Lower Limestone Member

Limestone - grey, coarse-grained, coquinoidal

with abundant brachiopod fragments; beds nodular,
reaching a thickness of three inches; grey-
weathering. This limestone is interbedded with shale
to a ratio of 60% limestone and 4O% shale. The shale
is greyish green, calcarsous, and breaks in paper-
thin fragwents. The contact with the overlying black
shales is sharp.

Limestone -~ grey, nodular, with minor shale
partings, very fossiliferous; greyish green
weathering., Most fossils are in position of growth,
but some coral heads were found in inverted position.
Fossils recognized in the field include:

gagonar . )3, various horn co »

P n%ﬂmid

trilob

Shale = greyish green, calcareous, with some
limestone nodules about two to four inches long.

Covered.

Limestone - greenish grey, fine-grained, |
argillaceous, with green shalo partings; scattered |
fossil fragments; grey-weathering.

Shale - greyish green, calcareous, papesr-thing
interbedded with bluish grey limestone composed of
coarse-grained coquina. The upper part of the
interval has more interbedded limestone than the
lower part. Fossils includet Phillipsastrea,
Atryps, Schuchertella, spores.

Covered.
Base of exposed section.
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SYRATIGRAPHIC SECTION NO, 2

FQRT GOOD HOPE AREA, NoW.To
(Latitude 66° 28! North, Longitude 128° West)

This section was measured at a creek which flows from the north into Hare

’ Indian River less than one mile west of the mouth of Sholberg Creek. The
outerop can be reached by walking along the creek approximately one mile
upstream. The reef is probably situated within the stratigraphic interval
deseribed in Stratigraphic Section No. l. 0ff-reef limestone beds are poorly
axposed on the same creek. The description of the outcrop is recorded from
the top downward.

Deseription and measurement by Re de Wit and M. Korostile

SIRATIGRAPHIC SUMMARY
[ ) MIDDLE DEVONIAN
Ramparte Pormation
Lowsr Limestone Member (incomplete) 53 fost

STRATTGRAPHIC DESCRIPTION

gt Diggee acision |

MIDDLE DEVONTAN
Bamparts Formation

Lower Limestone Member

9=35 35 Limestone = grey-brown, bioherm compused of the

3 in part
coarse reef talus breccia., The upper two feot of
the bicherm consist of crudely bedded calcarenites
and calcirudites, The fauna is characterised by
abundant colonial corals including o

and W' The m’ E’uc L
m cavernous, porosity in fresh rock is




. Interval Thickness
“TYeet Foet
35-39 4
' 39-53 1

Deseription

confined to the interior of corals, Off-reef beds
are exposed at a distance of 75 feet from the
bioherm and conlin of myshnm, finely
erystalline limest which is of fine
fossil detritus of erinoids and bmhi.opd., with
scattered colonial corals. These limestone beds
reach a thickness of six inches.

Covered.
Limestone - light brown, finely cryst

uornl oon.d.n- a prolific fauna
(oo].mhl and -utary forms),

Base of exposed section,
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1 T !

(Latitude 66° 147 30" North, Longitude 128° 42¢ 20" West)

The uct.ion was measured on the right bank of Mackengie River at a distance of

¥y two miles of Fort Good Hope. Parts of another section
mh was -uurod a* an adjacent locality, have been used to substitute
covered intervals. Mesasurements were carried out with a five-foot staff. The
section 1s recorded from the top downward.

Deseription and by Re de Wit and M. Korostil,
SIRATIGRAPHIC SUMMARY
MIDDLE DEVONIAN
Ramparts Formation
Upper Limostone Member (incomplste) 8l feet
Middle Shale Member (incomplets) 161 feet
Total Measured Section 242 fest
STRATIGRAPHIC DESCRIPTION

s Dy ssaion

MIDDLE DEVONIAN
Bamparte Formation
Upper Limestone Member
0=45 45 Limestone - m teo w\-km, un-l.y
erystalline,
stromatoporoidal reef -eu.




W5=50

81-109

109-127

127=-180

Inickness
Peet.

28

Rescripticn

Limestone - nodular, slightly softer interval,
inaccessible,

Rensselandia sone:
Limestone - light brown to grey-brown, finely

crystalline, calcarenitic to finely o
deposited in horisontal 1qm. but massive, umr-

iciacecenhalus,
and streaks of sbundant Rensselandia in lower
10 feet.

»

btrown shale, bedded, bed thicimesses three to five
inches, with rough, somewhat nodular surfaces, very
fossiliferous, with crusty algas, small

»

tary corals,

i species of ALrypa. At one

place the rock is almost reefal,

Middle Shale Member

Lim - eous, Srey, »
medium bedded, eight to ten inches thick, interbedded
with minor bande of greenish bo grey

River level.

- T_.v‘w .

J. C. SPROULE & ASSOCIATES
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SIRATTCRAPEIC SECTION NO, 4

EAST BAMC _OF MACKENZIS RIVER

FORT GOOD FOPE AREA, NoN,To

(Latitude 66° 127 12" lorth, Longitude 126" 52¢ 30" West)

This is a composite soction which incorporatae parts of three sections which
wore measursd within short distance from ecach other on the east bank of
Mackensie River. The outerop locality lies spproximately six miles southweat
of Fort Cood Hope., The sections were msasured !‘nl rl.v-r level to the highest
acecessible point on the cliff, but the composi P is from
the highest bed dowmward.

Moasuremsnt and description by R, de Wit and M, Korostil,

STRATIGRAPHIC SUMMARY
MIDDLE DEVONIAN
Ramparts Formation
Upper Limestone Member (incomplete) 157 feet
Total Moasured Section 157 feet
STRATICRAPHIC DESCRIPTION

e e

MIDDLE DEVONIAN
Banparts Formation
Upper Limestone Member
0=16 16 Limestone - light brown to brown, calcarenitic,
stromatoporoids; rubbly, crsamy weathering; the

interval forms a a.-uwn band at the top of the
elirf,




L8-67

6738

125-138

138-141

11-157

.

19

Limsstone - light brown, finely detrital, massive,
reefal with abundant platy stromatoporoids and few
bulbous forms; other fossils include

large « This reefal lens is appro: aly
50 feet long and is contimious with clastic limestone
within the same interval,

Limestone = reef, cream to light brown, massivs,
largely composed of s falr brown
m in the ground mass b-tuun organic

Limestone - light brown, finely crystalline, pure
calcarenite with thin lenses of organic material

containing corals and stromatoporoids; massive, light
brown weathering.

Limestone - reef, cream to light brown,

composed of £ Azh a fow
st romat.
A i = S

3 massive, grey-whito weathering.

Limestone - brown, finely crystalline, detrital,
with abundant and scattered platy and
bulbous stromatoporoids which reach a diameter of
three feet.

Shale marker: Shale - black, non-calcareous, firm,
with abundant Alveclites and several
types of stromatoporo:

Lime-tone - light brown to brown, finely
erystalline, calcarenitic, abundant bulbous
stromatoporoids, almost resfal with scattered

W a tnthin-hnl:lmn oceur in
the centre of this interval; vagusly bedded

Limestone - light brown, finely erystalii..
finely detrital, medium bedded, abundant

at the top four inches of dark grey-brown to
shale, non-calcareocus.

Limestons - brown, stromatoporoidal reef.

Base of composito saction. [

J. C. SPROULE & ASSOCIATES |
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SIRATIGRAPHIC SECTION NO, 5
181NV RIVER = MACKENZIE RIVER
EORT GQOD HOPE AREA, NaW.T.

(Latitude 66° 10' North, Longitude 128° 44! West)

m-mmnhnhmowmmuimonlwmﬂuotww
on Teintu River and Mackensie River. The Tsintu River is a tributary on the
Md«otmuu-ummnmmm-mrmom

Description and measurement by D,L. Carpbell, G.P.E. Whits, and G.A, Wilson,

SIZATIGRAPHIC SUMMARY
CRETACEOUS
Sans Sault Formation
Shale Unit (incomplete) 289 feet
Sandstone Unit (complete) 9 feet
Total Measured Section 298 feet
SIBATIGRAPHIC DESCRIPTION
Feet %&t
CRETACEOUS
dsoe Jsult Formatien
Shale Unit
0=27 27 Shale =~ grey to grey-black, slightly silty, soft,




-10 -
Deseription

commonly poorly exposed and weathering into slopes
covered by talus of shale fragments.

Shale - grey to grey-black, nodular, alightly
calearecus, grey to black weathering with
occasional concretionary clay-ironstone, hard,
silicecus or caleareocus, rust-brown mhnu. The
top of this interval is formed by a horison marker,
one inch thick, composed of silty mdstone and
siltstone. The lower half of the marker sone is

carbonaceou
it is overlain by 0.5 !.noh of Altn.um, calcarecus,
grey, very fi
At 51 feet there unfdrlym.immhomof
ironstone concretions which is capped by shale, grey,
ulurml. grey to ynl.lav -nd.hnrlu, with ovno-i.n-

Ioot in thhkmu, while the oon—!.wm lnu- u
usually 2 to 3 inches thick,

grey, hard, calcarecus, up to 2 feet thick,
capped by 2 to 3 inches of shale, grey, calcareous,
1 i local thin

bods of bentonite at 128¢ and 1307,

Shale - brownish grey with glauconite and
;lmunuu sand, The sand is green, fine- to
mediun~grained, angular, poorly sorted, unconsolidated,
um‘;ran weathering, Irenstone

interval.

Shale - similar tc interval 55' to 139!, but not as
coneretionary.

- brownish grey, soft, grey wesathering;
containing oval blobs of bentonite, light yellow, up
to 3 inches long and small lenses of bentonite.

Shale - dark grey to black, blocky, slightly silty,
weathers grey, and contains a few grey, rusty
ironst concretions t

intervals

J. C. SPROULE & ASSOCIATES




Shale, ironstone and sandstone, interbedded.
Shale - dark grey, flaky, weathers groy.

Ironstone, (shale) - dense, hard, weathers
rusty, up to 2 feet thick.

Sandstone - green-grey, fine-grained, with good
to fair porosity, weathers grey.

Covered interval,

Sandstone Unit
Sandstone - locally m?, light grey
to wi p-b\'tlu;

fragments consist M of quarts,
subangular, poorly sorted; carbonacecus, crossbedded,
massive, hard, cliff-foruing, good poresity.

Contact with the underlying Upper limestons member
of the Ramparts formation.

J. C. SPROULE & ASSOCIATES
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SIRATIORAPHIC SECTION N0, 6
WEST BANK OF MACKENZIE RIVER
EORT 000D HOPE AREA, NeWoTo
(Latitude 660 24, 18" North, Longitude 123° 59 17" West)
This section was measured on the west bank of Mackensie River, at a distance
of 1.25 miles south of the mouth of Airport Creek., Measurements were made
with a five-foot staff. The description is recorded from the top dowmward.

Description and measurement by R. de Wit and G. A, Wilson,

STRATIGRAPHIC SUMMARY
CRETACEOUS
Sans Sault Formation (incomplets) 37 feet
MIDDLE DEVONIAN
Ramparts Formation
Middle Shale Member (incomplste) ﬁ foot

Total Measured Section 17L feet

STRATIGRAPHIC DESCRIPTION
g T —

CRETACEOUS

0-20 20 Sandstone - grey-white, medium to coarse-
grained, yery porous.

20-27 7 Covered.

J. C, SPROULE & ASSOCIATES



Feet. Fest
27-32 5
32-37 5

MIDDLE DEVONIAN
3T=lde 7
Li=50 Wb
90~101 n

101-174 ke]
17%

Rescription

Breccia of angular, black, siliceous shale fragments
(Port Creek?) in sandstone matrixj several sandstone
lenses reaching a thickness of one foot, ‘n part with
Lbrown_ojl-stalning.

Breccia, as above, containing also subrounded grey-
brown chert pebbles with diameter of two to three
inches,

Baparts Formatdon
Middle Shale Meuber

Limestone, argillacecus and calcarecus shale -
brown to dark brown, impregnated with limonite.

Shale, very calcareocus and argillacecus limestons -
grey to light grey, little contrast, vaguely bedded,
with beds two to four inches thick, rubbly, grey te
rusty brown weathering.

Shale - calcareous, grey with slight greenish
tinge, finely miceceous, interbedded with some thin,
slightly harder beds of argillaceous limestone;
interval softer than overlying beds, grey, rubbly
weathering,

Covered,
Edver level.
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SIRATIGRAPHIC SECTION NO, 7
WEST BANK OF MACKENZIE RIVER
EQRT QOOD HOPE AREA, NoW,To

(Latituds 66° 24* North, Longitude 129° West)

This section was measured on the west bank of Mackensie River, at a distance
of alightly less than one mile south of the mouth of Airport Creek, The
outcrop was measured from water level to the top of the river bank with a
five-foot rod. The following description is recorded from the top downward.

Description and measurement by G.A. Wilson and R, de Wit.

SIRATICRAPHIC SUMMARY
CRETACEOUS
Sans Sault Formation (incomplete) 36 foet
MIDDLE DEVONIAN
Ramparts Formation
Upper Limestons Member (incomplete) 17 feet
Middle Shale Member (incomplete) 155 feet
Total Measured Section 208 foet
STRATIGRAPHIC DESCRIPTION
Description
I Digp
CRETACEOUS
Sans Seult Formtion
0-28 28 Sandstons - grey-white, fine to medium-grained,
crossbedded, small lenticular brown patches may be
due to oil-staining.

J G. BPROULE & ASSOCIATES




® A

28-3
MIDDLE DEVONTAN

8

36-4,8 12

48-53

53-129

136-208

208

7%

72

-15 -

Description

Covered, probably basal sand and conglomerate layer.

Ramparts Formation
lipper Limestone Member

Limestone - pinkish grey to brownish grey, fine-
grained, in part fossiliferous, containing

, beds six to eight inches thick, light
grey weathering.
Limestons - light grey, fine-grained, crystalline,
irregular nodular bedding, beds thin, alternating
with greenish grey soft shale bands of less than one
inch.

Middle Shale Member

Covered.
Limestone - argillacecus, light grey, fine-grained,
beds less than six inches thick, interbedded with
one-inch bands of greenish brown calcarecus shale.

Covered, probably argillacecus limestons and
calearsous shale, as above.

Water level.
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STRATIGRAPHIC SECTION MO, &
ALRFORT CRESX
EORT 00D HOPE AREA, NoW,To

(Latitude 66° 25 North, Longitude 129° West)

This section was measured on the south bank of Alirport Croek, 2400 feet
upstream from the mouth of the creek. Airport Creek is approximately 17 miles
northwest from Fort Good Hope. The section was measured with a five-foot
staff from creek level to the top of the cliff, The description is recorded
from the top dowmward.

Description and measurement by G.A. Wilson and A. Hicken.

SIRATIGRAPHIC SUMMARY
UPPER DEVONL/N
Fort Creek Formation (incouplete) 60 feet
MIDDLS DEVONIAN
Ramparts Pormation (incomplete) 64 foot | .
Total Measured Section 124 fest
SIRATIGRAPIIC DECRIPTION
F“t ’c‘
UPPER DEVONIAN
Eort Creek Formation |
0-22 2 Shale - silicecus, dark brown to brown, dense,
[ ) hard, jyritie, interbedded with some soft shale,

ovenly thin-bedded; brownish grey weathering with
fluffy alkali in places on the rock surface.
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22-60 38
MIDDLE DEVONIAN

60-61 1

61-76 15

76-98 22

98-107 9
107-111 4
111-19 8
119-124 5
12,

-17 -

Rescrigtion

Shale - siliceous, dark brown, fine-grained to
dense, hard, subconchoidal tmt.urn, evenly thin-
bedded, yellowish grey weathering with fluffy alkali
on the surface.

Banparts Formation

Upper Limestone Member
Covered.
Limestons - in part dolomitic, reefal, grey to
brown-grey, stromatoporoidal with calcarenitic
ground mass, massive,
Covered.
Limestone - brownish grey, fine-grained,
calcarenitic, fossiliferous, containing co:
brachiopods and crinoid fraguents, '.Mm to

massive.

Limestone - light brown, fine-grained, crystalline
thin-bedded, forns break of the slope. ’

Lhonom - light brown, fine-grained,crystalline,
to medium-bedded, abundant

w&noﬂ bmunpodl and co!

Covered,

Creck lovel, coinciding with the base of the Upper
limestone member at this locality.

N
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LITHOLOGICAL CONVENTIONS

oronaceous

rrtzite uncortormity

Uncontormity

Igneous Rock Diobose

Concretion

Porosity

Gentonite

Glauconite

U seEnuiE m aceaciares




Aggregate
Agglomerate
Algae (al)
Altered (ing)
Amber
Amorphous

Amount
Andesite (ic)
Angular
Anhedral
Anhydrite (ic)

pparent
Approximate (1y)
Aragonite
Arenaceous
Argillaceous
Arkose (ic)
Asphalt (ic)
Average

Barite (ic)
. Become (ing)

Belemnites
Bentonite (ic)
Buff

Biotite
Bitumen (inous)
Blue (ish)
Boulder

Black

Blocky

Band (ed)

. Brachiopod
Breccia (ed)
Bright
Brittle

Brown

Bryozoa
Botryoidal

Coarse (ly)

ABBREVIATIONS

Co.e
Cos rse-grained
Calcite (areous)
Calcarenite (tic)
Carbonaceous
Cobble
Ceph ...... Cephalopod
Cor,lomerate

es
Chalcedony
Chitin (ous)
. Chalk (y)
Chocolate
Chert

Claystone
Cemert (ed)
Concentric

Center (ed)

Color (ed)

Common

Concretion (ionary)
Conchoidal
Conodont
Considerably
Contaminated
Coquina

Cor «ssse.. Coral

Compact

Cremlated
Crinoid (al)

Cream

Crinkled
Cryptocrystalline
Contact

Cuttings

Cavings

Coarsely crystalline

Dead

Debris
Decrease 51 )
Dendrite i:’
Djameter

J. C. SPROULE & ASSOCIATES




Difference
Disseminated
Dark (er)
Dense (er)
Ditto
Dolomite (ic)
Dolocast (ic)
Dolomold (ic}
Dolostone
Drilling
Druse (y)
Detrital (us)

Echinoid
Elongate
Elliptical

Evaporitic
Extrusion (ive)

evap ..ee.
extr ceo..

fg or f£(x)

Fine-grained (crystalline)
Fine )

Facet (ed)

Fauna

Favosites
Iron-Ferruginous
Ironstone
Fibrous

Figure (d)
Fissile
Flattened
Feldspar (thic)
Flake

Flaky

Fluorescence

Fus vooone

8 cecensos

Fusulinid

Good
Gastropod
Gilsonite

. Glass (y)

Glauconite (ic)
Gloss (y)
Green
Gneiss
Grain (ed)
Gramnular
Graptolite
Grade (ed)
Grading
Granule
Granite
Granite wash
Gritty
Greasy
Gravel

Gray
Gypsum (iferous)
Graywacke

Hard
Hematite (ic)

Impression
Included (sion)
Increase (ing)
Indurated
Indistinct

%morhddod (1)
Intral>rmational
Intergramular
Intergrown
Interlaminated
Interstitial
Intrusion (ive)
Interval
Intercrystalline
Invertebrate

4. €. WPROULE & ASSOCIATES



ireg ;eeie0
irdd coecen

/P coeeenn

Jasp cieane

kao cececie

Irregular
Iridescent
In part

Jasper (oid)

Kaolin

Laminated

. Lavender

Leached
Lentil (cular)

Long

Lignite (ic)
Lithographic
Limonite (ic)
Lumpy

L

Large (er)
Limestone
Loose
Lustre
Light (er)
Little

Massive

Material, matter
Member

Mudst one

Metamorphic

Mica (ceous)
Microfossil (iferous)

. Micro-micaceous

Microcrystalline
Middle

Milky

Minor

Mineral (ized)
Minute
Moderate
Mollusca
Mottled
Marlstone

Mat rix
Muscovite

< no, pon
Nacreous
Nodule (ar)
. Mumerous

.o 041

Object
Occasional
Ochre

Odour

< Olive
Oolicast (ic)
Oolite (ic)
Oomold (ic)
Opaque
Organic
Orange
Orthoclase
Ostracod

OX coecess Oxidized

Poor (1y)

Paper (y)

Pebble

Pebbly

Peach

Product ids
Pellet
Permeability

»c» Petroleum (iferous)
phos ..... Phosphate (ic)
piso . ... Pisolite (ic)
pit . Pitted

Pk cecovoc Pink

Plag ..... Plagioclase

. Plastic
Pelecypod

Plant fossils
Platy

Polish (ed)
Porous (sity)
Porcelaneous
Possible (ility)
Pin point
Predominate (ly)
Preserved (ation)
prim ..... Primary

Prism (atic)
Pear:

Probable (1ly)
Prominent (ly)
Pseudo

Part (1y)

P eecsceee
PAP eececo
pPbl cieece
pbly

Prom secoe

4. C. SPROULE & ASSOCIATES




Parting

Purple

Pyrite (ic) (ized)
Pyrobitumen
pyrclas .. Pryoclastic

qtz ...c.. Quartz

qtze ..... Quartzitic
qtzs ... Quartzose
qtzt ..... Quartzite

rad ...... Radiate (ing)
rd ..coo0. Round (ed)
red . Red (dish)
reg . e« Regular

repl ..... Replaced (irg)(ment )
Residue (al)
Rhomb (ic’
Rock

Remains (nant)
Range (ing)
Rose

Rare

Resinous
EBarthy

8 sceseess Small

82 ccoseco Salt

8a~C ..00. Salt cast (ic)
S ces « Sulphur

sach ..... Saccharoidal
sal ...... Salmon

8&p .esvo0 Salt & pepper
sat ...... Saturated

8b ,..cco0 Sub

8C «.oco00 Scales

at ..... Scattered

sch ..c... Schist

Seol ..... Scolecodomts
Sand

Sandy
Secondary
Sediment (ary)
Selenite

Shaly
Siderite (ic)
Silica (eous)

Slickensided
Slight (1ly)
«s Silky

. 8ilt
Siltstone

. Silty

sm o« Smooth

80l ...... Solution

8p ...o.. Spot (ted){ty)
spec ..... Speck (led)
Spfr ..... Spirifers

Spg c.co.. Sponge
sph ...cc. Spherules
sphal .. Sphalerite

Spicule (ar)

Stain (ed)(ing
Streak

« Strata (ified)
. Stringer
Striated

. Stromatoporoid
o Structure

. Stylolite (ic)
. Sucrosic

. Sugary
Surface

Size
Sublithographic

8% couuves
sublith ..

tab coo.o. Tabular

Tert ..o.. Tentaculites
tex . Texture
tgh ..o Tough

thk c.co.. Thick

thn ...... Thin

thru . Throughout
tr ccececs Trace
Trilo .... Trilobite
trip c.... Tripolite (ic)
trnsl .... Translucent
Transparent
Tight (ly)
. Tubular
tuf co.ec. Tuffaceous

4. C. SPROULE & ASSOCIATES




' unconf ... Unconformity /

uncons ... Unconsolidated W o
uni ...... Uniform wh
Up seeco.e Upper wk .
wthr
wthrd
V oesessuoe Very wtr .
. Variable wvy
Varicoloured WXy
Vesicular
Varigatea
Vitreous xbd
) Vein xbdg .
. Volcanics xl
vps L... Very poor sample xlam
vrtb ..... Vertebrate
wvrtl ..... Vertical yel
vrvd ..... Varved
Vug «..... Vug (gy)lular) zn .

> With

Well
White

. Weak

Weather

. Weathered

Water
Wavy
Waxy

Crossbedded
Crossbedding
Crystal (line)
Cross laminated

Yellow

Zone

4. €, SPROULE & ASSOCIATES




