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SYNOPSIS

Bedrock outcrops in the Rocky Hills - Campbell Lake area of the Northwest

Territories contain the only durable rock in the Inuvik area.

Competition exists for this resource. A National Wildlife Park is

being planned to preserve the beauty and unique biological communities
present in the area. Concurrently, there is pressure to exploit the

rock as a source of construction material, for the townsite, the airport,

highways, and more recently, to protect offshore oil facilities.

A study was undertaken to assess potential rock supplies in the region,

and to develop guidelines for quarry development and reclamation.

Sources suitable for crushed rock were found along the east side of
Campbell Lake, and at the north end of the same lake. Extension of
the existing quarry at Mile 959 on the Mackenzie Highway is recommended

and development of a new quarry at Mile 948.5 is also recommended.

Potential armour stone deposits were found along the east channel of

the Magzbnzie River. Deposits include quartzite and dolomite in the

Gull Creek area, and dolomitic limestone in island outliers in the

delta southwest of the study area. The latter area has fewer environ-
mental constraints, so appears the most favourable at this time. Further
exploration, development, and planning work is recommended before a

permit is granted for full-scale armour stone production.

Desired characteristics of a rock resource in which quarrying will take
place have been identified and guidelines for planning and operating

quarries are outlined.
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1.0 INTRODUCT ION

Bedrock outcrops in the Rocky Hills/Campbell Lake area, N.W.T., contain

the only durable rock in the Ilnuvik area.

The rugged outcrops form scenery that contrasts with the surrounding
relatively featurless terrain. Sfeps are being taken to preserve the
beauty and unique biological colonies contained in the area by creating
a National Wildlife Park.

The rock outcrops have been exploited as a source of construction material
for townsite, airport and highway development. Table 1 lists all the

known quarries in the area. At the moment, three quarries are in use.

Recent applications for quarry permits indicate that there will be an
increasing demand for rock from the Rocky Hills source. A study was
undertaken to assess potential rock supplies in the region and to develop
guidelines for quarry development and reclamation. This will enable the
Land Management Division of the Department of Indian Affairs and Northern
Development to respond to applications for exploitation of construction
materials, and also to keep development of the area in balance. Specific

terms of reference for the study are outlined in Appendix A.

Two major types of quarry produce have been considered: crushed rock

and armour stone. Crushed rock is produced by passing blasted bedrock
through a mechanical crusher to produce angular fragments of a size
suitable for road surfacing. Armour stone is produced by special quarrying
techniques that yield large-sized stone (a yard or more in dimension)

which is used to protect shore facilities from wave action.
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TABLE 1

1-1537

QUARRIES IN THE ROCKY HILL - CAMPBELL LAKE AREA

HIGHWAY MILEAGE DETAILS PRESENT CONDITION
965 Town clay/shale pit In use
9L46 MOT Dolomite Pit Airport Use Only
958.9 Town Limestone Pit In Use
958.8 Sandstone Pit - Used for High- Abandoned
way
953.5 Highway Borrow Pit Abandoned
952.5 Highway Borrow Pit Abandoned
951.7 Highway Borrow Pit Abandoned
948.5 Highway Borrow Pit Abandoned
946. 3 Sandstone Shale Pit - Used Open
for Highway
940.8 Sandstone Shale Pit - Used Abandoned
for Highway
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1-1537 Page 3

The report which follows documents the study undertaken. The location
of the areas of interest is shown on Drawing 1. Topographic information

is provided by Drawing 2.
2.0 WORK UNDERTAKEN
The investigation included the following:

I. Potential users of the rock material were contacted to
determine their anticipated requirements. A summary of
agencies contacted and their anticipated needs is summarized
in Table 2.

2. Available geological literature on the area was reviewed.
A bibliography of pertinent geological reports is included

at the end of the report.

3. Airphotos of the site were examined to gain site famil-
jarity and to indicate areas of interest to the field
study. Drawing 3 summarizes the airphoto interpretation

made in the pre-field study and indicates areas of interest.

b, Field work was undertaken and included the following:
i) existing quarries were visited to gain familiarity
with rock types present and with quarry practice
ii) field reconnaissance mapping was carried out in
areas of interest indicated by the airphoto interpreta-
tion. Travel was by vehicle, canoe, or foot.
(Helicopters were not permitted because of nesting

birds in the area). Access to all areas of interest
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AGENCY

ANT IC IPATED ROCK NEEDS -

TYPE

Commercial Users

Federal Department
of Public Works

Imperial 0il

Crushed Rock

Crushed Rock

Blasted Rock &

Crushed Rock

Armour Stone

TABLE 2

USE

INUVIK AREA

1-1537

QUANTITY

Town Development

Highway Surfacing

Future Road To

Tuktoyaktuk

Protect Offshore

(0-4,000 1b stone) Islands

15,000 - 40,000
cubic yards/year

175,00 cubic yards
1977

70,000 cubic yards
Date Unknown

300,000 - 400,000
cubic yards/year

for the next several

years
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was possible except for the outlying limestones in

the delta area.

iii) Detailed reconnaissance was carried out in areas

where development is planned.

A physical testing program of representative samples was
planned to evaluate the suitability of the various forma-
tions. However, it was found that field evidence was
much more positive than the lab tests could be, so the

lab testing phase was not carried out.

Officials of the Canada Wildlife Service were contacted
to determine environmentally sensitive aspects of the

region.

Detailed contour maps were prepared to reveal conditions
at proposed quarry sites at Mile 958.9 and Mile 948.5 of
the Mackenzie Highway. |Individual reports of these pits

are contained in Section 4 of this report.
Required characteristics of rock resources were identified
and considered in appraising the suitability of various

sites.

Guidelines for safe development and restoration were then

developed.

ﬁhﬂ Engineering Consultants Ltd. %



Page 6 1-1537

3.0 SITE GEOLOGY
3.1 General Setting
The Rocky Hill area forms an oval shaped geological uplift that is

centred approximately 10 miles south east of Inuvik. The structure is

known as the Campbell Uplift.

Older rocks exposed by the uplift outcrop in an area that is roughly 14
miles long and 7 miles wide. Rugged fault scarps dominate the outcrops
and produce a relief of about 300 feet. The area is bounded on the west
by the flat surface of the modern Mackenzie Delta, on the north by
glacially mantled Cretaceous sediments, and on the east and south by
downfaulted Campbell Lake and flanking Cretaceous sediments. An outlier
ridge forms a line of carbonate cliffs on the eastern shore of Campbell
Lake,'and low profiled carbonate outliers peep through the delta cover

to the southwest.

Downstream from the study area, the delta sediments thicken and reach a

thickness of 20,000 feet some 50 miles north of Inuvik.
General details of the area are apparent on Drawing 1.

3.2 Stratigraphy

Bedrock exposed in the Campbell Uplift includes Late Precambrian sediments
Palaeozoic carbonates, and flanking Mesozoic sediments. Erosional

unconformities separate these major ages of rock.
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A summary description of the formations present is given in Table 3,

while the outcrop distribution is shown on Drawing 4.
3.3 Structure

In general, bedding in the area strikes northeast, and dips gently to
the southeast (5 to 10°). The Precambrian rocks follow this trend, but

are frequently contorted and dip more steeply.

North-east trending faults dominate the secondary structure. The faults
are usually steeply-dipping normal faults in which the south block has
moved downward. Steep fault scarp cliffs mark the fault locations (see

Photos 19 and 20). A second set of faults have a more northerly strike.

The rocks are heavily jointed. The dominant joint set parallels the
main fault set, (N60°E) while a conjugate set strikes N-S or N30°W.

Like the faults, the joints dip very steeply. Near fault zones, the
joint sets may be spaced only an inch or so apart (see Photo 13 and 14).
Elsewhere, the joints appear in swarms, so the concentration varies. A

summary of joint observations is presented in Drawings 6 and 7.
3.4 Glaciation

Continental glaciation entered this area from the south and enhanced
structures along the north-south joint sets. Many of the north-south
oriented ridges display glacially rounded faces on the south and irregular
plucked faces on the north (see Photo 21). Glacial polish remains in
numerous outcrops despite the several thousand years of exposure since

the most recent glaciation.

EBA Engineering Consultants Ltd. é%






