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The Grendview Hills project area is located in the Mackensie

Flain approximetely aixty miles northwest of Fort Good Hope (Fig. 1).
It is bounded by the followdng geographical coordinates:

67°20' N. Lat. 130°15' W. Long,
bbef5t 1 n 130015! n =
86045! " M 131e451 W
670201 M M 13lep50

This report has been prepared to accampany the photogeological
mAps and represents a summary of the findings of the photo-analysis.
The procedures followed during the study are discussed briefly. This
is followed by a gemeral descriptiaon of the topography encountered in
the area, The nature of the terrain and lack of sccurate ltmtigl_;-npﬁic
information have restricted the mapping of stratigraphy to a few iso-
lated Cretaceous and Devonian outcrops and theQuaternary deposits.
Several geamorphological features present in the area are bolin;d to
be of considerable importance. These features are discussed in detail
and their possible struciural implications assessed. The conclusions
presentad in this roport are based almost entirely on the photogeomor-

phological analysis and should be carefully assessed in view of field

infomation and other data,




|
f
¢
128° ‘
132° 130° 69° 4f

- -

N e |

AKLAVIK

e - .

€ [ Z
MO8 | i A\

REGIONAL LOCATION MAP
of the

GRANDVIEW HILLS AREA
NW.T. |

prepared by

HUNTING TECHNICAL 8 EXPLORATION SERVICES LTD.
CALGARY, ALBERTA

Figure 1 R




'. g v
gy e,
LA rts oS

MAP LEGEND
TO ACCOMPANY PLATES.|,2,384

MAP SYMBOLS

P o R e i (w0, S e

1 a1 - ra- . -
Pt e e . b i -N‘Prn". TR R s e s e

il

e » B . - - } plamad ._..._._"-t—_—u—-
-ﬂﬂﬂl"lw“",?"“-"'_'mwm‘ —'-“'_F"’.mf L m_ < baad bl . 3 ,:_. R

1 e AU
BERE LTI NG

River & stream §

Dots denote intermitient stream SL Shore line '

Laoke A———A  Alignment not defined gl

('.I_,‘ Swomp V————V  Vegetotion olignment ,
TULY Slump DSA Distinct stream alignment |

Al _ u Distinct topographic alignment S

WVv  Esher DTA U signifies side ct higher elevation 1

/'r Dip component less than 3° ——==—_ (Old meander belt: ! 3‘

Topographic slope which M

/< may reflect gentle dip leggace i

Topographic slope which may R Ry ‘ i

refiect horizontal sirata CEQLaCO(PEs [ope I 5

Geological boundary ~wrrrrrrrer. . Steep scarp siope

Axis of postulated syncline
Arrow denotes plunge

Axis of postulated anticline
Arrow denotes piunge

Postulated fault

Feature discussed in report

Gentie regionol fopographic slope
Medium regionol fopographic slope
Steep regional topographic slope

Glacial lineation

]
Outcrop areo K K Key ted
ROCK UNITS
r Qal]  River and stream alluvium
|
]‘ o] Alluvialiand colluvial deposits,undifferentiated
|
I leY Alluvial fan deposits
QUATERNARY - e :
Qk Kamrie deposits
Moraine deqosils

Marginal moraoine ridge

Qm
o]
(<]
[o]

CRETACEQUS Lrea ol guca Cretaceous outcrop

DEVONIAN

Arca ot good Devoninn outcrop




D P

Royal Canadian Airforce photography at a scale of 1:40,000
was supplied by Seurry-fiainbow Cil Limited. This photogrephy was
used to construct urnicontrolled mosaice at a scals of one inch to half

a mile.

The photographs were studied stereoscopically and all the
pertinent hydrological, geomorphological and geological data noted.
These data were then transferred to mosaic acetate overlays. Repro-
duction linens of these overlays (Plates 1, 2, 3 and 4) were obtained,
and ogalid prints of these linens compose the final photogeological
maps. A legend (Fig. 2) vhich refers to these maps is included with
’jchis report. A photogeological sketch map at a scele of one inch to
.".rone and a half miles was also prepared. Three uncoloured prints of

Plates 1, 2, 3 and /,, and three coloured prints of the sketch map consti -

tute the final maps submitted to Scurry-lialnbow vil [dmited.
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I1J, ) GEOGRAPHY AND TOPOGRAPHY |
The project ares is located in the tundra region of the
Mackenzie Plain, and for the most part consists of a topographic high

partially bounded om two sides by the Mackentie River.

The differential relief in the area is in the order of 1500

fest. The upland which dominates the project area consists of a
plateau with a series of bench-like escarpments indicative of nearly
flat lying strata., The lowland exhibitas an unduldt.ing topograp"hy..
which becomes subdued to the southwest and merges into the a.lmr.;ut

featureless lowland occupied by the OUntaratue River system,

Present within the area: are both glacial and post-glacial
valleys. sSome of.t.he former are very large and occupied by lakes.
The normal processes of weathering and erosion have been influenced
by the unusual climatic conditions prevalent in the ‘rctic region.
Solifluction and permafrost are widesproad and these have {nbenasly,
modified the landforms present. The effocts of Pliestocene glacia-
tions are shown by the presence of morai;ﬁes, drumlins, glacial spill-
ways and glacial fluting., These features have greatly influenced the

present day drainaje.

The vegetation in the area is sparse and 't.;,rpical of tundra

areas. Large arsas of musie; together with the pemafrost conditions

may make access to the area difficult durinz the summer months,
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Lo JTRATIGRAPHY

It vas not possible to map on the photographs the geological
eantasts of any of the famations present within the area. On the
h.r.o scale maps only the Quaternary deposits and occasional good out-
uop m of Cretaceous or Devonian strata have been indicated,

Both the Cretacecus and Devonian strata in the area congist
dominantly of shales with occasic:¢l thin sandstone beds. Thin sand-
stones in the upper part of the Cretaceous form prominent benches in
the central part of the project area. Llgewhere the stratigraphioc

stratigreaphic units have been greatly modified by the processes of
weathering, glaciation, and solifluction resulting in an overall simi-
larity of topography. It is not possible to identify the Devonian
Fort Creek or Imperial formations; or separate any of the Cretaceous
formations. However, on the sketch map an attempt has been made to

indicate the approximate contact betwson the Cretacecus and Devonian

strata.

The following Quatemmary deposits have been mapped in the

Qt  Allurial and Colluvia) Depopits, undifferentiated

Coarse to fine deposits of pcdiment gravel, hillwash, outwash,

. small areas of moraine, and unsorted glacial debris of variable

thicknesa.




STMTIARD (Comt'e)

Sal' QOashemmary ‘llyvium
Resent flood plain deposits of alluvium and valley gravels,

Sa' Merdne
Hemmooky cwosits of till with some sand and gravel. Thess
deposits are characterised on the photographs by a humooky
terrain of kmobs and kettles.

Mo . Ridge
Sinuous ridge deposit of till, Ths photographic characteristics
of this deposit might easily be mistaken for those of bedrock,

Qkt Kame
Stratified gravel having a hummocky appearance.

Qf: Alluvial Fan Depopits
Fan-shaped deposits of gravel and sand.

¢ Sh bolica

Slunp aend landslide colluvial deposits.




Certain features which are believed to be of geological and/
or geomorrhologisal significance are labelled alphabetics)iy on the
ascompanying sketoh map (Plate 5). These will eech be discussed,

featire A is a northeast plunging syncline. The exast position of the
axis sg shown is based on rether unreliable dips. However, on the
basis of the general landforms in the area a syncline is definitaely
suspected south of Marion Lake.

Feature B is comprised of a northeast trending '"alignment" and a north-
sast trending drainage segment. The former probably represents a fault
and the latter may also be the result of fault control. The presance

of additional northeast trending faults is suspected in thigy vicinity,

Feature C is a series of individual drainage segments having an annular
pattorn. Thesé streams show a deviation from the more rectangular

pattern normal to the area and could be controlled by two flanks of a

'dome-t.; pe" structure,

Feature D indicates two areas in which low topographic ridges may be

cantrolled by bedrock. The asymnetry of the ridges indicates a gentle
southwest dip in the region. Tne topography however is very subdued

and the dips are questionable.

Feature & rsfers to the high plateaw area in the centrel jrart of the

project. On this upland vweathering has prodiced a series of topographio




GBQORPHOLOGT:  (Cont'd)

banches believed to correspond to more resistant strata of Cretaceous
age. The beds in this area are thought to be almost horizontal,

Feature F is a questioned anticlinal axis. The mapped topographic re-

flections of dip in the project area indicate a reversal between the
extrems northwest and southeast cormers of the project area. PFeature

Fis an attempt to locate the axis of this reversal, but its existence
and position are doubtful,

Feature G is an "alignment" on the edge of tho Ontaratue River Lowland
which 48 possibly the reflection of a fault 20N8,

. Feature H is the Ontaratue River Lowiand. The project area includes

only a small portion of this very extensive northwest trending lowlzid

that separates the Jrandview Hills from the Peel Plateau.

Feature I is a series of north trending drainage and topographic

‘aligmments! which may be the result of fault control.,

Feature J comprises throe arcuats stream coursas which are

anomalous
and may nave structural significance, These sbrooms may 0sslbly in-

ay ]

dicate a local north tronding structural high.

Feature r is

4 series of "alignments!' which may rcflect fault control.

Feature'l is a ridgo of marginal moraine which waga probably formed at

the edge of an lce siiocet.




GEQMORPHOLQGYs  (Camt 'd)

m&u.nmam»wmmcmmwrm "
L. This ridge shows consistent asymetry and oould sasily be mistakem
fln'mo

Feature ) is an extensive remnant of a former high level meander belt
now oosupSied by a series of lakes. The exast origin of this impressive
feature is subject to doubt but it is belleved Vo have no strustural

significance.

Feature 0 is a glaclal spillway. This feature conforms with the ammular
pattern shown by Feature C. However, the origin of the feature is

glacial and riot structural.

Feature P refers to a northeast trending ridge which represents the

highest elevations attained within the project area. It has no struc-

tural significances.

The project area is largely composed of a topographic high
that risos to elevations of 1500 feet above the Mackensie Plain.
3outhwest of the projéct area lies the extensive lowland of the
Ontaratue Hiver system. This lowland rises southwestward to the
Peoi Plateau which is overlooked by the Mackenzie Mountains. It may
be of some structural significance that the leel Ilateau forms a
generally north facing escarpment throughout its longth, except for

the area betwecn the Arctic Red and Ramparts rivers which is irmedi-

ately south of: the randview Hills. To the northwest of the project
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QEOMOBPHOLOGT 1 (Cont'd)

area lie the Mesckensie Plain and the Arctlec Coastal Plain. The region-
al geological map of Canada shows the Peel Plateau and Arctic Coastal
Plain to be wnderlain by rocks of Cretaceous age and the rlackenszie

Plain to be underlaln by rocks of Devonian age. If the Grandview Hills

~ area consists of a partial outlier of very flat lylng Cretaceous strata,

as suggested by Feature E, then it would Appear tc be a8 amall outlier
situated on the flank of a regional structural high sugiestod by the
Devonian strata of the /Mackenzie Plain., If this is the case, the
Grandview Hills sliould be compoaed of horizontal or synclinal strata.
Howavor,.auch an explanéﬁion makes the very striking circular appear-
ance of the topograghic hiih unusual, uvven after coﬁéiderable ice
acticn horlzontal or synclinal strata would not bpe ex%ected to form

such a circular feature.

The regional drainaze of the Mackenzie Flain, in Lhe vicinity
of the project area, shows that local segments of both the Mackenzie
and Iroquols rivers have acutcly arcuate courses around a northeast
trending salient. These arcuatc tourses may be controlled Ly a struc-
tural high. ‘The project. area is situatod at the southwestern end of
this postidated structural nijn. ihe local drainage within Lhe projcct
area ghows a rectanguiar patter in tho northwest and southeast. In
the centre the pattern is more dendritic, with the draina;c‘aegmenbs
indicated oy Meature € seeming to L2 annular. lhe annular drainage

of Feature C, and the questioned dipg of ieature Iy supiest tne presence
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QESRAPHOLOGY1  (Comt!d)

of gently southwest dipping strata in the southwestern part of the
projest. In the northvest part of the project some gentle north-
woest dips have been postulated. The postulated northwest and southe-
west dips, coupled with the southeast dip in the Marion Lake area,
suggest the presence of a very broad gentle anticlinal or damal struc-

ture. However, no evidence of a north or northeast flank can be seen,

Feature J is possibly the reflection of structural control,
The drainage in this region is well incised and thess arcuate drainage
segments may be the result of a local structural high. Features B, I
and K are postulated faults., In the extreme mouthwest comer of the
project area Feature G is believed to be a fault separating the

Grandview Hills from the Untaratue River Lowland.
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VI. STRUCTURE

The dominant rock in the area is shale, and the dips are be-
lieved to be veiy gentle. The landforms etched from theee gently
dipping shales have been greatly modified by solifluction, which has
made it impossible to map accurate dip in the region. The structures
hers postulated are based on 1) topography belisved to be reflecting

dip, 2) the analysis of drainage, and 3) regional topography.

The most striking feature of the project area is the circu-
lar topographic high. The evidence on the photographs and topographic
maps, despite the regional geology, suggests that thia topographic
high is coincident with a northeast trending structural high of con-
siderable magnitude. There is some svidence on the flanks of the
topographic high to sugrest that it is a broad gentle anticlinal or
damal structure, termminatod to the southwest by the down-faulted graben
of the (ntaratue itlver Lowland. The presence of a northeast plunging
syncline in the vicinity o¢f Marion Lake is postulated. Three fault
trends represented by Features 3, I and K are also thought to cross
the project area. In the north, Meature J is of particular interest.
The arcuate drainage in this area is anamalous and may be reflecting

a8 local structural high.

The Mackenzie liountaing liae about 100 miles to the south of

the project area. These mountains, unlike the Rocky Mountains, do not

have a foothllls belt, ilowever, Lhey do have a foreland belt which is




STRUCTURSs  (Comt!d)

in part represented by the Franklin Mountains. The area around Norman
Wells is directly northeast of the prominent trend change evident in
the Mackensie Mowmtains, and it is in this vicinity that the Frenklin
Mountains are balieved to show the surface reflsetion of basement
fault control. The surface structural expression of the rrlnklin
Mountains ends wouth of Fort Good Hope, but it seems reasonable to
suppose that the foreland belt and associated basement blocks should
continue westwards in front of the Mackenzie Mountains. It is also
thought probable that the structural influence of the foreland ext ends
northwards beneath the (Grandview Hills area, Therefore the postulat -
od northeast trending structural high may be controlled by basement,
faulting and the Ontaratue fver Lowland mAy be a graben controlled
by similar basement faults, wnich may be reflected 4in tlie Cretacenus

gtrata as gentle nonoclines.
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YAl CONCIUSIQNS

The photogeamorphic analysis of the Grandview Hills project
area suggests that the oircular topographic high which dominates the
region may b an anticlinal of domal structure which is crossed by
several large faults. However, neither a north or northeast flank of
this postulated structure can be seen an the phdt.ogn_phn. The. strue-
ture also appears to coincide with a postulated northeast trending
structural high possibly controlled by basement faulting. It is prob-
ably terminated to the southwest by the down-faulted Ontaratue Rivez
Lowland. The northwest érending fault, on the north flank of the
Ontaratue River Lowland, may be of considerable magnitude. It may be
controll;d by basement faults which are reflected in the Cretaceous

strata as monoclines,
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This, the final report,

"Photogeological Analysis of

Grendview Hills Area, N.W.T.", is signed and respectfully eub-

mitted,

HUNTING TRCHNICAL AND EXPLORATION SERVICES LIMITED

July 3, 1959.

i ,/./ . k%wr

R.D, Johnum
Chief (Petroleum Geologist

G s T A
C.t. Miller

Senior Photogeologist
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