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EXECUTIVE SUMMARY

Since 1969, Baker Lake residents have expressed
concern about the effects of mineral exploration activities
on renewable resources, particularly caribou, sustaining
their community. - Responding to these concerns, the Minister
of Indian and Northern Affairs in March 1977 issued a 2
temporary “halt" on land-use activities in a 78,000 km
(30,000 mi2) area around Baker Lake and announced that a
study into the potential effects of exploration activities
in the area would be undertaken.

This report presents the results of that study.
It examines renewable resource harvest, biological charac-
teristics of fish and wildlife species supporting this
harvest, industrial exploration and development, and poten-
tial impacts of industrial activities on harvested specles.
It also identifies areas regarded as critical for main-
taining traditionally harvested populations and presents
recommendations on special controls or prohibitions for
industrial activities in each critical area.

Renewable Resource Harvest

Data collected through interviews with 43 randomly
selected Baker Lake heads of household reveal that caribou
hunters currently use at least 80 percent of the study area
and fox trappers at least 45 percent. Domestic fishing is a
wide-ranging activity, occurrlng throughout the study area,
whereas wildfowl hunting is mostly confined to areas close
to the hamlet. Land-use patterns appear not to have changed
much in recent years. Recent changes that we have identi-
fied relate primarily to changes in animal distribution and
behaviour (e.g. caribou wintering areas and migration
routes) and to the movement of people from camps into Baker
Lake.

Harvest occurs through the year. Early and late
winter and summer appear to be the most important times for
caribou hunting, early and late winter for fox trapping, and
spring and early winter for fishing. Geese and ducks are
hunted in late spring and early summer and most ptarmigan
are taken in fall.
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Through data collected during study interviews, we
estimate the current caribou harvest at 4100, the current
wildfowl harvest at 400 geese and 2800 ptarmigan, and the
current consumption of fish at 140,000 lbs (65,000 kg). We
also estimate the current arctic fox harvest at 790, based
on NWT Government Fish and Wildlife Service fur records.

= The total value of this harvest, including cash
income from sales of furs and replacement cost (imputed
income) of country food, is just over $1 million. This
represents an income of about $6400 for each Inuit family in
Baker Lake. Approximately two-thirds of this value is
derived from consumption of caribou meat. We estimate that
the replacement cost of this red meat alone is $683,000, or

. $4350 per family.
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—— Various strategies for enhancing benefits of
renewable resource harvest were examined. The feasibility
of relocating the fish cannery from Rankin Inlet to Baker
Lake was considered. We concluded that this would be an
inefficient allocation of funds since the costs of produc-
tion greatly exceed the market value of the product. An
alternative worthy of further examination would be the
development of a tourist spert fishery based in Baker Lake.
We examined recently initiated trappers assistance programs,

. including the OQutpost Camp Program, trappers' assistance

loans, trappers' incentive grants, and the Fur Marketing
Service. We concluded that these programs were adequate but
that communication with trappers and program implementation
could be improved. We also briefly outlined a scheme to
purchase caribou hides and manufacture quality handcrafted
leather goods. We consider such an enterprise worthy of
further examination.

Biological Characteristics of Harvested Species

Barren-ground caribou occur throughout most of the
study area. Spring migration, calving, post=-calving aggre-
gations, summer movements, and fall migration all occur
there. Some caribou may rut within the study area and
variable numbers winter there in different years. These
caribou belong primarily to the Beverly and Kaminuriak
populations. Recent estimates of these populations are
124,000 and 41,000, respectively.

Arctic foxes are permanent residents of the study
area. They have large home ranges much of the year but are
restricted to more specific areas during the denning period.
There appears to be an abundance of suitable denning habitat

in much of the study area,.
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Productivity of waters in the study area is low,
resulting in slow fish growth rates. The standing crop of
fish in unexploited waters is usually large, but local
populations are readily susceptible to overharvest. Four-
teen species of fish are reported to occur within the study
area; of these only lake trout, arctic char, lake whitefish,
and lake cisco are currently important for domestic or
commercial harvest.

Several species of waterfowl nest and moult in the
study area. The most common of these are Canada, lesser
snow, and white-fronted geese and oldsquaw ducks. Many
species occur extensively throughout the region but no
extremely large aggregations of waterfowl are known to occur
anywhere in the study area.

Industrial Land Use

‘ Mineral exploration, primarily for uranium, has
been the most widespread industrial land-use activity in the
study area and the major focus of local concern. A great
deal of interest was first shown in the area in 1969, when
prospecting permits were issued for about one-third of the
study area. To date, exploration activity has not proceeded
beyond a preliminary level over much of the area. The most
intensive activity has been diamond drilling on claims near
Razan Falls,.

In December 1977, Polar Gas made initial filings
to the National Energy Board pursuant to an application to
construct a pipeline to transport natural gas from the
Arctic Islands to southern markets. The proposed routing
crosses the study area west of Baker Lake.

Facilities and activities associated with mineral
exploration and development (uranium) and natural gas pipe-
line construction and operation are regarded as the most
likely sources of industrial impact in the study area.

Caribou Critical Areas

Four types of critical areas weré identified for
caribou: major migration corridors to calving grounds,
calving grounds, areas where post-calving aggregations and
movements occur, and important water crossings.




The major concerns identified for migration corri-
dors, calving grounds, and areas used for post-calving
aggregations and movements are similar. . They include:
development of roads or other facilities which could impede
movements of caribou to, on, or from calving grounds and
post-calving areas; low-flying aircraft; intensive human or
construction activity; heavy traffic; and habitat destruc-
tion due to emissions of sulphur oxides. Specific favoured
calving areas could also be occupied by industrial faci-
lities.

Recommended controls to mitigate these concerns
include restrictions on the location of facilities and
facility design, regulation of aircraft overflight alti=~
tudes, timing of activities, and possible outright pro-
hibition of industrial facilities in certain favoured
calving sites.

Major concerns and recommendations regarding im-
portant caribou water-crossing sites are similar to those
outlined above, with one major exception. We recommend that

- no permanent above-ground developments involving noise,
- human presence, visual or physical impediments to caribou

movement, or habitat destruction be permitted within 4.8 km
(3 mi) of important water crossings. Further, we recommend
that temporary exploration and development activities not be
allowed within 4.8 km (3 mi) of these crossings. If such
activities must be located within this "prohibited zone", we
recommend that all activities be shut down and all readily
removable facilities and non-essential manpower be withdrawn
when caribou are in the area.

Fish Critical Areas

Four general areas have been identified as criti-
cal for fish: Baker Lake and its tributary rivers; large
lakes currently important for domestic fishing (Pitz,
Schultz, and Whitehills Lakes); smaller lakes throughout the
study area inhabited by lake trout; and Quoich River. We
believe that fish populations in these waterbodies are
vulnerable to either direct or indirect impact from indus=-
trial activities. Further, they either support domestic
harvest or serve as habitat for fish species favoured by
Baker Lake residents (lake trout, arctic char, and lake
whitefish).

Major concerns relative to industrial activities
in these areas are siltation, toxic spills, accumulation of
toxic substances, acidification, habitat destruction,
blockage of flow and dewatering, and overharvest. Recom-
mended controls to mitigate these concerns include restric-
tions on the location of rights-of-way and facilities and
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on construction design; contingency plans for containment
and cleanup of spills; enforcement of emission standards for
sulphur oxides; restrictions on the location of borrow
operations; and enforcement of existing fishing regulations
or development of special restrictions if necessary.

Arctic Fox Critical Areas

No critical areas have been identified for arctic
fox. The only concern relative to industrial activities is
destruction of dens and denning habitat due to borrow
activities. Destruction of dens can be prevented, however,
by conducting surveys of borrow sites prior to extraction
and avoiding actual den sites during borrow operations.
Destruction of scarce denning habitat is unlikely as there
appear to be ample supplies of gravel in much of the study
area.

Waterfowl Critical Areas

Two critical waterfowl areas were identified: the
south shore of Baker Lake and an area around and northeast
of Pitz Lake, and the islands area between Beverly and
Aberdeen Lakes. The former area is a snow goose nesting and
moulting area as well as the area where most goose hunting
by Baker Lake residents occurs. The latter area is a
moulting area for an estimated 10,000 large-race Canada
geese.

Major concerns relative to industrial activities
in the two areas relate to destruction of nesting and
moulting habitat by borrow activities and facilities con-
struction, excessive disturbance of nesting and moulting
geese by human and industrial activities and low aircraft
overflights, and fuel and chemical spills in areas where
nesting or moulting waterfowl are concentrated. Controls
recommended for both areas include restrictions on the
location of facilities, regulation of aircraft overflight
altitudes, timing of activities, and contingency plans for
containment and cleanup of fuel and chemical spills.
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Land Use Regulations - General Considerations

In recommending controls to protect fish and wild-
life species, we encountered significant data gaps with res~
pPect to the biological characteristics of harvested species
and the behavioural responses of these species to various
industrial activities. To remedy these data gaps, we
recommend that a program of intensive monitoring be under-
taken whenever long-term activities identified as having
potentially adverse impacts on fish and wildlife species
supporting harvest are permitted in any area identified as
critical. The resulting data would then be applicable to
subsequent industrial activities.

Most controls that we have recommended can be im-
Plemented within the existing regulatory framework. Excep-
tions are aircraft operation and exploratory activities,
which due to their scale, duration, or character, do not
require land-use permits.

With respect to aircraft operation, we recommend
that areas identified as caribou calving grounds, post-
calving areas, or water-crossing sites and possibly other
sensitive wildlife areas should be designated by Territorial
Ordinance as areas where aircraft operation is restricted
during critical periods. We further recommend that aircraft
activities within critical areas be monitored to ensure
satisfactory compliance, that land-use permits could be
withdrawn as a punitive measure, and that industry incor-
porate penalty clauses into contracts with companies supply-
ing air support services.

With respect to exploratory activities that do not
require land-use permits, we recommend that holders of
mineral prospecting permits be required to advise communi-
ties of details regarding all proposed field activities and
that subsequent programs be tailored with community concerns
in mind. We also recommend consultation between the mining
industry, government, NWT residents, and other affected
parties to amend the regulatory framework under which
mineral exploration activities are undertaken. Finally,
while we recognize that development activities arising out
of a successful exploration program are subject to control
under the Federal Environmental Assessment and Review
Process, we recommend that the public hearing phase of that
process be extensive and be undertaken at a time when local
residents most affected are bhest able to participate.

To overcome problems in the process by which land-
use permit applications are reviewed with local communities
and to make community review of those applications more
meaningful, the present system for permit application and
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community review requires modification. We recommend that
regular review periods be scheduled to ensure that commu-
nities are given a realistic opportunity to review and
comment on land-use permit applications. During these
review periods, a representative of DIAND should be present
in the community to meet with the community council, Hunters
and Trappers Association, or other groups. We further
recommend that information on permit applications submitted
to communities should be comprehensive,
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COMMENTS OF THE ADVISORY COMMITTEE

On 4 and 6 February 1978, Interdisciplinary Systems
Ltd. staff met with the study advisory committee of Louis
Tapatai, Peter Kaluraq, William Anautalik, Moses Nagyugalik,
Francis Kalurag, and Jonah Amitnaaqg to review the draft
final report. During these meetings discussion focussed
mainly on those areas identified as critical and on controls
recommended to mitigate adverse environmental impacts. A
number of comments and concerns were expressed by advisory
committee members at these meetings, and are summarized
below:

The point was made that caribou and fish are more
important to people of Baker Lake than to people in coastal
communities who can rely on seals for food. The advisory
committee also noted that when caribou are scarce, Baker
Lake people depend more on meat purchased from the Bay.

The committee pointed out that caribou follow
different migration routes in different years, and that
hunting areas must vary because of these yearly changes in
distribution of the herds. The sensitivity of caribou to
disturbance at water crossings was reiterated, and concern
expressed about industrial activities in these areas. The
difficulty of enforcing such controls as minimum altitudes
for aircraft overflights not only at water crossings but

throughout the area was recognized.
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It was the feeling of the advisory committee that
many other lakes are as important for fish harvest to-some
people as the large lakes identified as critical areas.
They thought the same controls recommended for the latter
should be applied to the former as well. They expressed
concern about wastage of fish caught by sport-fishing
workers at exploration camps, but again the difficulty of
control was recognized.

In relation to fish harvest estimates, they men-
tioned their difficulty in estimating how much of the
harvest is consumed by people and how much is used for dog
food.

The advisory committee favoured use of local
monitors used to help enforce fishing regulations and mini-
mum altitudes of aircraft overflights. They perceived
difficulties because of the language difference between
monitors and industrial workers.

Finally, they made special note of the need to
control industrial activity outside study area boundaries as
well as within. They emphasized that caribou harvested by
Baker Lake hunters rely on an area much larger than that
encompassed by the study area, making it essential‘that
recommended controls be applied throughout their entire

range.
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CHAPTER 1

PROPOSED BAKER LAKE LAND FREEZE - PROBLEM REVIEW

Since 1969, Baker Lake residents have repeatedly
expressed concern about the effects of mineral exploration
activities on the renewable resources that sustain their
community, particularly caribou.

This concern came to a head in March 1974 when the
Department of Indian and Northern Affairs (DINA) notified
residents of the settlement that mineral exploration acti-
vities had been scheduled that summer for the Baker Lake
area. The residents responded to this announcement the
following month with a formal complaint and petition to the
Federal and Territorial Governments signed by about 300
Baker Lake residents. Taking the basic position that they
rejected continued exploration "on Inuit-occupied lands",
the residents protested the lack of prior consultation about
proposed industrial activities. They asserted that explora-
tion activities would only be acceptable after a land=-claims
settlement -~ and then only if Baker Lake residents approved
of proposed activities.

Concern was focussed on three areas regarded as
most important for traditional land-use activities, parti-
cularly caribou hunting: Kazan Falls, Christopher Island,
and the Aberdeen-Beverly Lakes region. A more general
concern expressed was the encroachment of industry on Inuit

economy and life-style.




About £he same time (1974),'tha Baker lLake Settle-
ment Council also expressed concern about the District of
Keewatin not being subject to the Territorial Lands Act and
hence the Land Use Regulations. In June 1974, DINA informed
the Baker Lake Council that the eastern Arctic, and thus
Baker Lake, would be incorporated into this regulatory
scheme by 1 January 1975. They indicated that the lengthy
consultative process for amending the Territorial Lands Act
would involve governments, native groups and industry. DINA
further indicated that under the proposed new Regulations,
advance information about land-use permit applications would
be made available to local residents, and local residents
would be consulted about proposed activities. Although the
Inuit Tapirisat of Canada (ITC) was subsequently consulted
during this amendment process, the Baker Lake Council was
not. This only served to reinforce the skepticism of Baker
Lake residents.

Shortly after learning that they had been over-
looked during preparation and review of proposed new Regula-
tions, the Baker Lake Council advised DINA that they could
not accept delays while changes were made to the Land Use
Regulations, and requested an immediate "freeze" on all
exploration activities in the Baker Lake area until such
time as the new Regulations were made official. But by 24
March 1975, the Council had received no reply to this
request, s0 they resolved to contact their Member of Par-

liament and the ITC in Ottawa.
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DINA had in the meantime contacted ITC regarding
protection for territories involved in Inuit land claims.
Although DINA had in the past insisted that a total "freeze"
or moratorium on development in such lands was unacceptable,
the Minister had indicated (28 November 1974) that there
might be "some places of special significance" for cultural,
historical or local reasons for which "special protection”
could be arranged in order "that disturbance would not occur
without full prior consultation". DINA's policy was thus
one under which individual parcels of land could be pro-
tected, but not large land areas simply because they might
be used for hunting or trapping, or for environmental reasons.

In March 1975, DINA advised Baker Lake residents
of impending summer exploration programs. The settlement
again expressed concern about delays in the promised amend-
ments to the Territorial Lands Act. By late June 1975,
however, DINA officials were anticipating that these amend-
ments would be accomplished by ‘the following summer., Al-
though the changes desired by the Baker Lake Council had not
as yet been put into effect, the settlement's concerns had
been brought to the attention of the Land Use Advisory
Committee and DINA. In addition, the Canadian Wildlife
Service and the Ministry of Transport had contacted mineral
exploration companies about special flying precautions that
should be taken on flights over caribou calving grounds

between 25 May and 10 June.




On 2 June 1975, the Baker Lake Council asked ITC
to prepare the necessary documentation towards obtaining a
"land freeze" for the Baker Lake area; and on 24 June, ITC
presented the "Baker Lake Land Freeze Proposal" to the
Federal Government on behalf of the settlement (ITC 1975).
The proposal outlined the settlement's concerns, especially
the effects of aircraft on caribou, emphasized the "cultural
value" attached to the land, and requested a "freeze" on six
areas pending a land-claims settlement.

On 13 August 1975, the Minister informed ITC that
the "land freeze" proposal had been rejected, citing again
the department's philosophy that controlled industrial
activity could proceed without excessive environmental
damage. The Minister also stated that Keewatin would be
incorporated into the area under the Terriﬁorial Lands Act
by October 1975, and that an adequate framework for dealing
with the community's concern would then be in place.

In March 1976, DINA approved 68 applications for
prospecting permits in the NWT, including several within the
proposed Baker Lake "freeze" zone. ITC immediately ex-
pressed their lack of confidence in the Minister, charging
lack of consultation and concern for northern people. 1In
response, the Minister re-asserted his faith in the permit-
review process, and later confirmed that exploration would
be allowed to continue. In February 1977, DINA indicated in

an internal communication that new prospecting permits would

soon be issued, but suggested that departmental review




should be made of permit areas relative to current Inuit
land use and biologically sensitive areas. It was also
suggested that ITC be informed of DINA's criteria for
issuing prospecting permits. Both ITC and the Baker Lake
Council again called for a "freeze", rejecting the permit-
review process aé an adequate means of controlling environ-
mental damage, particularly harassment of caribou.

On 25 March 1977, the Minister of DINA imposed a
temporary "halt" on land~use activities in a 78,000--km2
(30,000—miz) area around Baker Lake by instructing that all
land~use permit applications for operations in the area be
rejected. Three current land-use permits were unaffected,
but three prospecting and four land-use permit applications
(including two by Federal Government agencies) were affected.
The halt on issuance of land-use permits was to last until
1 March 1978, during which time a study would be undertaken
of the effects of exploration activity on hunting and
trapping, and in a later enlargement of the terms of refer-
ence, on fishing., Prospecting permits for other areas of
the NWT would continue to be issued, with exploration
subject to the land-use permit system. DINA again expressed
faith in the ability of the permit-review process to bring
about awareness of local concerns. DINA thus continues to
reject a total "freeze" while land claims are negotiated,
although they remain committed to reviewing and considering
the requests and concerns of specific communities on their

"individual merit".
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CHAPTER 2

STUDY OBJECTIVES AND APPROACH

OBJECTIVES

The objectives of this study as outlined in the

initial terms of reference are six-fold:

to identify areas critical for, areas supporting
and areas of no significance to, current hunting
and trapping.

to define the nature and extent of past, present
and anticipated non-renewable resource exploration
and development.

to identify areas and periods within which:

a) non-renewable resource-related activities
will not conflict with current hunting and
trapping and in which normal regulatory pro-
cedures may be followed.

b) minor conflicts might exist but non-renewable
resource~related activities could continue
under special regulation.

c) non-renewable resource-related activities
should not be allowed because regulatory
measures c¢ould not be devised that would
Prevent a major impact on hunting and trap-
ping as currently practiced.

to recommend regulatory terms and conditions for
non~renewable resource-related activities in areas
defined under 3(b) above, in order to ensure that
hunting and trapping may continue.

to determine the current value of hunting and
trapping to the Inuit of Baker Lake as a source of
food and income.




6. to assess the feasibility and practicability of
enhancing the use of caribou and furbearers as
the basis of a local renewable resource business
enterprise.

The above objectives were subsequently broadened
to include fisheries considerations.
The study area, shown on Map 1, was defined as

follows:

In the Northwest Territories;
in the District of Keewatin,

all that tract of land being more particularly described
as follows:

Commencing at a point on the right bank of the Dubawnt
River at approximate latitude 63950'30" and longitude
100°00°';

thence due south to latitude 63°930'
thence due east to longitude 97°30'
thence due south to latitude 62°45'
thence due east to longitude 95°00°'
thence due north of latitude 63°00°
thence due east to longitude 94900°
thence due north to latitude 64000'
thence due east to longitude 92°30°'
thence due north to latitude 64©30'
thence due west to longitude 95°00°
thence due north to latitude 65°00°'
thence due west to longitude 97°00°'
thence due north to latitude 65°30°'
thence due west to longtiude 99°30°'
thence due south to latitude 64°C45°
thence due west to longitude 100030';

thence due south to latitude 64°00';

thence due east to longitude 100°00°%;

thence due south to the point of commencement.
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APPROACH

The approach adopted for this study involved:

documenting recent renewable resource land-use patterns,

estimating renewable resource

harvest, computing the value

of renewable resource harvest, describing biological charac-

teristics of harvested species, documenting recent indus-

trial land use, describing potential industrial land use,

identifying potential impacts

of industrial facilities and

activities on harvested species, delineating areas regarded

critical for sustaining harvested populations, and recommend-

ing industrial land-use controls.

These various aspects of our approach as well as

the community consultation and interview process used are

briefly discussed below. Additional detail is presented in

appropriate sections of the report.

Land Use - Renewable Resources

Information on extent and seasonality of land use

by Baker Lake hunters, trappers, and domestic fishermen, as

well as the relative importance of particular areas within




the study area for hunting, trapping, and fishing, was
compiled from two main sources: Inuit Land Use and Occu-
pancy Project (I.L.U.0.P.) maps and supporting commentary,
and interviews with local residents conducted as part of
this study.

The relative importance of particular areas
currently used for hunting, trapping, or fishing and recent
changes in land-use patterns were determined by analyzing
individual I.L.U.O0.P., map biographies and maps prepared by

Baker Lake residents interviewed during this study.

Renewable Resource Harvest - Quantity and Value

Information from several sources was used in esti-
mating current game, fur, and fish harvest by Baker Lake
residents. Game harvest was estimated using kill estimates
reported by 43 randomly selected heads of household we
interviewed as part of this study. Current fur harvest
estimates were taken from fur records maintained by the
N.W.T. Government Fish and Wildlife Service.

Reliable data on domestic fish harvest were lack-
ing and impossible to acquire. Through our interviews,
however, we were able to acquire insight into the proportion
of various country foods comprising the average Baker Lake
resident's diet. Using this information, it was possible to

estimate the quantity of fish consumed.
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After estimating harvest we calculated the value
of harvest. This required imputing a value for non-marketed
resources., The importance of renewable resource harvest to
the economy of Baker Lake was determined by comparing this

value with income earned from other sources.

Biological Characteristics

Biological characteristics of caribou, waterfowl,
arctic fox, and fish in the study area were determined from
a review of relevant literature and interviews with Baker
Lake residents. General features of the biology of the two
main caribou populations occupying the study area (Beverly
and Kaminuriak populations) are outlined. This is followed
by a more detailed discussion of distribution, numbers,
behaviour and other features of each population under the
following life-history phase headings: spring migration,
calving areas, post-calving aggregations and summer move-
ments, fall movements, and wintering ranges.

Biology and distribution of several species of
waterfowl, namely Canada, lesser snow, and white-fronted
geese, and oldsquaw ducks are summarized. Nesting and
moulting are emphasized, and six areas of greatest impor=-
tance to nesting and moulting waterfowl are presented.

Distribution and behaviour of arctic foxes are

described, with emphasis on denning.

11




Fish in various watersheds of the study area are
discussed as are physical characteristics of the watersheds.
Distribution of fish species was determined from general
literature, area-specific studies, and local information.
Biological information on northern fish populations was
gleaned from the literature. Information about mercury
contamination of fish from specific lakes in the study area

was provided by Environment Canada.

Industrial Land Use

Recent and ongoing mineral exploration activity is
described from information provided by Department of Indian
and Northern Affairs, Geological Survey of Canada and
industry. This information shows the general location and
extent of recent activity and provides some insight into
probable areas for future development of uranium mines.
Since considerable uncertainty about mineral potential still
exists, however, we are obliged, for purposes of this study,
to assume that mineral discovery and development could occur
almost anywhere within the study area.

The proposed Polar Gas pipeline project is des-

cribed using information provided by Polar Gas.

Potential Impact of Industrial Development

Scenarios describing the facgilities and activities

characteristic of: uranium exploration and development, up to
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and including an operating mine, and, construction, opera-
tion, and maintenance of a natural gas pipeline were pre-
pared (Appendix A). Potential impacts of these industrial
facilities and activities on harvested species are portrayed
within a matrix.

Areas regarded critical for sustaining harvested
fish and wildlife populations are identified, The relevance
to each critical area of potential impacts portrayed in the

matrix is then appraised and controls are recommended.

Community Consultation and Interview Procgess

To ensure that Baker Lake residents understood
study objectives, were informed of progress, and were
consulted about strategic aspects of the study, a local
Advisory Committee was established. This committee of six,
structured in accordance with the wishes of Baker Lake
residents, was comprised of two persons each from the Hamlet
Council, Land Claims Committee, and Hunters and Trappers
Association. A resident co-ordinator, selected by the
Advisory Committee, was employed for the duration of the
study. The co-ordinator communicated study findings to
committee members on an ongoing basis.

Interviews were an important source of information
on land use, renewable resource harvest, and biological

characteristics. 8ixty male heads of households were

randomly selected as prospective interviewees from a community

list of Inuit families. Family units with no male members
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16 years of age or older were excluded from the sample
population since interviews focussed on hunting, trapping,
and fishing; activities generally pursued by adult males.

For a variety of reasons it proved impossible to
arrange interviews with 17 of the 60 prospective respondents
identified., Of the 17 prospective respondents with whom
interviews could not be arranged, 1 was deceased, 2 had
disabilities rendering an interview impossible, 7 were
temporarily residing or visiting elsewhere, and 7 were
unavailable to respond because of other commitments.
Although the work and education commitments of some of
these non—respondenté may have affected their opportunity to
pursue traditional hunting, trapping and fishing, we do not
believe that their inclusion in the interview sample would
have greatly changed our overall conclusions.

The resident co~ordinator contacted each res-
pondent to explain the purpose and general nature of the
ihterview and to arrange interview times. All interviews
were conducted in the home of the respondent with both an
IDS staff member and an interpreter present.

A predesigned form was used for all interviews.
Since there was no opportunity to pretest the questionnaire,
however, some flexibility was required and the form was
modified somewhat as interviewing progressed. In order to
ensure consistent interpretation of questions, the co-
ordinator and interpreters were fully briefed on the gquestion-

naire, and the reasons for asking each guestion were explained.
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The co-ordinator and interpreters then undertook to trans-
late the questions into Inuktituk to ensure consistent
interpretation.

Each respondent was asked to mark on a map of the
study area where he had hunted, trapped, and fished since
1970. 1Information on when hunting, trapping, and fishing
occurred, and how much was harvested, was recorded, as was
income and employment information for the previous 12
months. The latter was required for purposes of evaluating
the significance of income derived from traditional pursuits

relative to total earned income.
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CHAPTER 3

LAND USE - RENEWABLE RESQURCES

Baker Lake residents hunt, trap, énd fish over
most of the study area. This chapter documents specific
areas used for caribou, goose, and étarmigan hunting, fox
trapping, and, domestic and commercial fishing. It also
discusses the relative importance of areas used by hunters,
trappers, and fishermen, apparent recent changes in use of
these areas, and seasonality of use.

Maps 2, 4, and 6 show areas of high, moderate, and
low relative importance for caribou hunting, fox trapping,
and domestic fishing. Maps 3, 5, and 7 identify ten caribou
hunting areas, seven fox trapping areas, and eight domestic
fishing areas, respectively, for which data on recent
changes in the relative intensity and seasonality of use are
presented. Map 8 shows areas of high, moderate, and low
relative importance for goose hunting and indicates study
area lakes which were available for commercial fishing in

1976-77.

PREPARATION OF LAND USE MAPS

Two main information sources were used in analyz-
ing and depicting traditional land-use information: indi=

vidual map biographies compiled by the I.L.U.O0.P., together
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with supporting text (Welland 1976), ahd individual maps and
supporting documentation compiled during our study inter-
views in Baker Lake. In addition, land-use informétion from
Stager (1977) was reviewed and compared with information

from our study interviews.

I.L.U.O0.P. Data

L were compiled by

Individual map biographies
I.L.U.0.P. field workers in Baker Lake during interviews
with 101 hunters and trappers in March, April, and May 1974.
These individual map biographies were used to compile com-
posite‘mapsl showing the extent of land use by Baker Lake
hunters and trappers. Volume Three of the I.L.U.0.P. report
(Freeman 1976) presents generalized reproductions of these
composite maps.

I.L.U.O0.P. maps show the extent of land use during
three time periods. Period III, the most recent, covers
land use by Baker Lake residents from 1956 to 1974. Since
1956, land~use activities by most Baker Lake hunters and
trappers have been primarily settlement-based, although a
long transition period to settlement-based life lasted well
into the 1960's. We compiled information from individual
I.L.U.Q.P. map biographies since composite maps, with the

exception of the trapping composite, provide little insight

ldeposited at the National Map Collection, Public Archives,
Ottawa.
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into how many hunters used particular areas. Volume One of
the I.L.U.0.P. report (Welland 1976) does, however, provide
some information on the relative importance of hunting,

trapping, and fishing areas and on seasonality of land use.

Interview Data

puring this study, individual land-use maps and
-supporting documentation were compiled during interviews
with heads of 43 households. Nine active caribou hunters,
not included among households we sampled, were also surveyed
to determine if there were additional caribou hunting areas
used by them and not reported by hunters in sampled house-
holds.

In compiling individual land-use maps, We attempted
to record all important hunting, trapping, and fishing areas
used by respondents during the period 1970 to 1977. Res-
pondents were also asked about time spent and seasonality of

hunting and fishing.

Map Preparation

To analyze land-use information, the study area
was divided into 945 grid squares. This grid square pattern
was superimposed on each individual I.L.U.O.P. map biography
and each map prepared during study interviews. Counts were
made of total numbers of respondents who indicated hunting,

trapping, and fishing in each grid square.
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These dounts provide insight into the relative
importance of areas for hunting, trapping, and fishing.
While these numbers do not indicate what portion of the
harvest came from a particular area or how much time was
spent there by hunters, they do indicate the number of
hunters reporting use of the area during the time period
specified.

In this study, "use class" is a measure of the
relative importance of an area and refers to the number of
hunters, trappers, or fishermen who indicated use within a
particular grid square during the time period specified. The
"use class" of a particular grid square was judged "high"
when more than two-thirds of respondents indicated use
within that square, "moderate" when one-third to twe-thirds
indicated use, and "low" when less than one-third indicated

use.

Comparison of I.L.U.Q.P. and Study Interview Maps

Maps 2, 4, and 6 show caribou hunting, fox trap-
ping, and domestic fishing patterns determined from in-
dividual I.L.U.0.P. maps and study interview maps. They
enable comparison of I.L.U.0.P. and study interview data and
illustrate recent changes in land use. Some apparent changes
in land use are probably attributable to differences in
method and approach between the I.L.U.0.P. study and this

study rather than to actual changes in land use. Major
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differences in land-use mapping methods employed in these

two studies are:

1. I.L.U.0.P. maps cover a longer time period (1956-
1974) than study interview maps (1970-1977).
Therefore, greater variation in areas used,
reflecting variation in animal distribution (e.g.
caribou migratory and wintering patterns), can be
expected.

2. I.L.U.O0.P. maps include land-use activities by
hunters and trappers who lived in camps, parti-
cularly during the early part of Period III (1956~
1974), whereas almost all activities shown on
study interview maps are settlement-based. Thus,
I.L.U.0.P., maps would tend to show a greater use
of outlying areas than study interview maps.

3. The I.L.U.0.P. study attempted to establish only
the extent of land use during a particular period.
As a result, general areas indicated by lines
joining outer limits of hunting areas were shown
on many I.L.U.0.P. maps. Consequently, regions
between hunting areas where no hunting actually
took place may be included in the individual's
general hunting area. This occurred less on study
interview maps, since lines were drawn to include
only those areas respondents regarded most important
for hunting or trapping.

4, I.L.U.0.P. maps include travel routes to hunting
and trapping areas to a much greater extent than
do study interview maps. Thus, intensity of use
would appear to be greater along well-used travel
routes (e.g. Thelon and Kazan Rivers) on I.L.U.O.P.
maps than on study interview maps.

5. The I.L.U.0.P. sample size was 101, whereas our
sample size was 43. Our sample was randomly
chosen; thus, it should accurately represent
current land use by Baker Lake residents. How-
ever, outlying areas, which may be used by only
one or two hunters who were not included in the
sample, may be missed.
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CARIBOU HUNTING

Caribou hunting'is probably more important to
Baker Lake Inuit than to Inuit of other settlements.
Caribou are their primary source of country food in a region
where seals, walruses, whales, and geese -- important foods
in other Inuit settlements -- are relatively scarce or
absent.

Almost every adult male in Baker Lake hunts
caribou. Of the 101 Baker Lake hunters who completed
I.L.U.O.P. maps, 99 indicated that they had hunted caribou
during the period from 1956 to 1974 and the other 2 indi-
cated that they had hunted caribou during earlier periods.
Of 43 heads of households we interviewed, 39 indicated that
they had hunted caribou during the past few years. The
remaining 4 indicated that, although they had not hunted

during the past few years, they had hunted prior to 1974.

Seasonality of Caribou Hunting

Caribou hunting is virtually a year-round activity
for Baker Lake residents, except for brief periods during
spring breakup, usually in June, and fall freezeup, usually
in October, when travel is virtually impossible. During the
last two years, winter has been the most important hunting
season since large numbers of caribou wintered north of
Baker Lake. Based on study interviews, about 64 percent of

the caribou harvest over the past year (winter 1976-77 to




fall 1977) was in winter, 17 percent in summer, 10 percent
in fall, and 9 percent in spring. In contrast, 5 to 10
years ago most caribou were harvested in summer and fall
(Welland 1976; E. Land, NWT Fish and Wildlife Service,
personal communigation).

Winter hunting generally starts in late October or
early November, as soon as snow and ice conditions allow
overland travel by snowmobile. Hunting peaks in early
winter but continues throughout the winter depending on
family food requirements. Kabloona (1977:125 in stager
1977) reports that hunters try to bring in enough meat in
November to last through December and January. Hunting
drops to a low level from late December to early February --
the céldest, darkest period.

Most winter hunting trips are relatively short,
generally one to three days (including weekend trips). Very
few hunters go on extended hunting trips in winter; those
who do usually trap at the same time. Generally, winter
hunting trips during the past couple of years, when caribou
wintered north of Baker Lake, have been more frequent,
shorter, and more successful.

Spring hunting generally occurs from April to
breakup in June. Although there is no clear break between
winter and spring hunting, spring marks the return of warmer
weather, days are longer, and travel is more comfortable.
Consequently, although caribou harvest is relatively low
during this season, many people are on the land hunting

caribou in association with fishing and goose hunting.
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' Spring hunting trips, particularly those undertaken by
employed people, are often weekend trips. Many families

go for holidays in spring, often spending two weeks or more
at favourite hunting and fishing spots.

Summer hunting starts in July when major water
travel routes such as Thelon and Kazan Rivers are relatively
free of ice and safe for travel. Wage employment is highest
during summer and consequently many people are obliged to
hunt on weekends. Those who are not employed generally
spend more time on the land, going on longer hunting trips
up Thelon and Kazan Rivers and down Baker Lake and Chesterf
field Inlet.

Fall hunting generally starts with the advent of
cooler weather in early September and continues until freeze-
up in mid to late October or early November., Traditionally,
fall hunting was much more important than it has bheen in the
past two years. Hunters would cache meat which they could
not bring back, retrieving it during winter. Recently, fall
hunting patterns have apparently been a continuation of
summer hunting patterns, characterized by weekend hunting
trips by employed people and longer trips along water travel

&outes by others.

Extent of Caribou Hunting

Caribou hunting occurs over most of the study
area. I.L.U.0.P. maps for 1956 to 1974 show that caribou

were hunted in 98 percent of the study area. Maps compiled
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during our study interviews show at least 80 percent of the
study area currently being used by caribou hunters in the 43
households we sampled. When responses of the nine addi-
tional active caribou hunters we surveyed are included, at
least 85 percent of the study area appears to be currently
used by Baker Lake caribou hunters.

Map 2 shows the extent of caribou hunting and
areas of high, moderate, and low use, based on I.L.U.Q.P.
maps (1956 to 1976) and study interview maps (1970 to 1977).
Generally, I.L.U.0.P. maps indicate a higher use class than
do study interview maps. I.L.U.0.P. information indicated
high use in 4 percent of the study area, moderate in 20
percent, low in 74 percent, and no use in 2 percent of the
study area. Study interview information indicates high use
in 1 percent of the study area, moderate in 13 percent, low
in 66 percent, and no use in 20 percent of the study area,

Some apparent differences between hunting patterns
shown by I.L.U.0.P. maps and study interview maps are due to
differences in method and approach described earlier.
Perhaps the most significant of these differences is the
inclusion of travel routes used by hunters to a greater
extent on I.L.U.0.P. maps than on study interview maps.

Patterns of use shown on I.L.U.0.P. maps and study
interview maps are nonetheless similar. Use of areas to the
northwest, north, and east of Baker Lake hamlet is similar,
while use of areas to the southwest, south, and southeast of

the hamlet is shown as generally lower on study interview
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maps, suggesting some decline in hunting in these areas
during recent years.

Most hunting by the nine additional active caribou
hunters we surveyed was within those caribou hunting areas
described by hunters in sampled households. The only excep-
tions were an area between Aberdeen and Beverly Lakes and
along lower Dubawnt River extending south to northwestern
Wharton Lake, and a small area north of western Aberdeen
Lake. These areas, comprising about five percent of the
study area, were used by two of the nine additional caribou
hunters surveyed.

From a sample of 49 households in Baker Lake in
1975, Stager (1977) presents one map showing caribou hunting
by Baker lLake residents from winter 1974~75 to fall 1975 and
one map showing caribou hunting from 1970 to 1974. Hunting
patterns on Stager's maps generally agree with patterns
shown on our study interview maps. Stager's maps indicate
that the Thelon River and Schultz Lake, Quoich River, Kazan
River, Whitehills Lake, and Pitz Lake areas were well used
by caribou hunters. They do not, however, indicate the
concentration of hunting north of Baker Lake which appears
on study interview maps. Undoubtedly this is because

caribou did not winter there in large numbers prior to 1975.

Caribou Hunting Areas

Map 3 shows ten areas where hunters we interviewed

indicated recent caribou hunting. During the past two
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vears, the area north of Baker Lake (Area 1) appears to have‘
been the most important caribqu hunting area. Other impor-
tant hunting areas are Thelon River and Schultz and Aberdeen
Lakes (Area 2), Kazan River and Martell and Bissett Lakes
(Area 3), and east of Baker Laké (Area 4). Based on study
interview data, most other hunting areas appear less impor-
tant, and any importance they may once have had appears ﬁo
have declined in recent years.

The caribou hunting areas shown on Map 3 are
listed in order of relative importance, based on the number

of hunters we interviewed reporting use of each area.

Area 1: North of Baker Lake. Current use of

this area by caribou hunters ranges from high along the
north shore of Baker Lake between the mouths of Akutuak and
Ketyet Rivers; moderate around Whitehills Lake and lower
Prince, Akutuak, and Ketyet Rivers; to low around Tehek
Lake.

Use in most of this area appears not to have
changed much in recent years, with the exception that winter
hunting has been concentrated here in the last two years.
There has also been an apparent shift in the relative
importance of hunting sites within this area. Hunting
appears to have increased to the east around Akutuak and
Ketyet Rivers and decreased to the west around Prince River,
This is presumably due to the location of caribou wintering
concentrations. Hunting close to the hamlet also appears to

have declined, although this is probably attributable to
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inclusion of travel routes to a greater extent on I.L.U.O.P.
maps than on study interview maps.

Hunting in Area 1 is primarily in winter. Some
hunting occurs in spring before breakup but very little

occurs in summer and fall (Table 3.1).

Area 2: Thelon River, Schultz and Aberdeen Lakes,

and Marjorie Hills. Current use of this area by caribou

hunters ranges from moderate along Thelon River and the
shores of Schultz and Aberdeen Lakes to low in more inland
areas such as Marjorie Hills. The highest concentrations of
use occur close to Thelon River mouth, around the outlet of
Schultz Lake, at the eastern narrows between Schultz and
Aberdeen Lakes, and at the narrows between central and
eastern Aberdeen Lake. These sites, with the exception of
Thelon River near its mouth, have also been identified as
important caribou river-crossing sites (see Map 14, Critical
Areag - Caribou).

Use appears to have declined somewhat in recent
years along lower Thelon River and Schultz Lake, remained
about the same around eastern Aberdeen Lake, and increased
slightly around central Aberdeen Lake. The apparent decline
in use along lower Thelon River and Schultz Lake, however,
may be largely attributable to inclusion of travel routes to
a greater extent on I.L.U.Q.P. maps than on study interview
maps. It may also be partly attributable to the recent

reduction in the success of summer and fall hunting.
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Table 3.1 Seasonality of hunting in Baker Lake caribou hunting areas, 1

Seasonal use reported by hunters using area

Area Location ~ Winter Spring Summer Fall
1. North of Baker Lake 91% 23% 6% 6%
2. Thelon River, Schuitz and Aberdeen

Lakes, and Marjorie Hills 19% 13% 78% 31%
3. Kazan River, Martell and Bissett

lakes 23% 13% 60% 30%
4, East of Baker Lake 88% 8% 23% 12%
5. Western Baker Lake 38% 13% 50% 25%

6. Sissons, Pitz, Thirty Mile,
and Forde Lakes o 42% 5% 47% 32%

7. Princess Mary, Mallery, and
Tebesjuak Lakes 93% 7% 7% 0%

8. Southern Baker Lake,
Andrews and Brown Lakes 58% 8% 25% 8%

9, MacQuoid, Banks, Parker,
Kaminuriak and Ferguson Lakes 50% 40% 10% 10%

10. North of Aberdeen and
Schultz Lakes 67% 33% 0% 0%

Tbased on study interviews.
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Most hunting in Area 2 is during summer and fall
when travel by danoe is possible (Table 3.1). There is some
winter and spring hunting, however, particularly around
Aberdeen Lake, which has been identified as a wintering area

for some caribou (see Caribou Biology, Chapter 5).

Area 3: Kazan River, Martell and BRissett Lakes.

Current use of this area by caribou hunters ranges from
moderate along Kazan River to low in more inland areas.
There appears to be a small high-use zone along Kazan River
northeast of Kazan Falls.

Use appears not to have changed much in recent
years along Kazan River. It appears to have declined around
Martell and Bissett Lakes and to the west of Kazan River.
Use also appears to have declined somewhat around the mouth
of Kazan River, although this is probably attributable in
part to inclusion of travel routes to a greater extent on
I.L.U.QO.P. maps than on study interview maps.

Hunting along Kazan River is mainly in summer and
fall when travel by canoe is possible. Hunting around
Martell and Bissett Lakes is largely in winter although some

summer hunting occurs there as well (Table 3.1).

Area 4: Fast of Baker Lake. Current use of this

area by caribou hunters ranges from moderate around Christo-
pher Island and along lower Quoich River to low around

Bowell Islands and northeast of Quoich River. The highest
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concentrations of use occur in the North Channel area and
around St. Clair Falls on Quoich River.

Use appears to have declined in recent years
around Christopher and Bowell Islands but increased along
Quoich River. Part of the apparent decline around Christo-
pher and Bowell.Islands is probably attributable to hunters
who indicated travel routes down Chesterfield Inlet to a
greater extent on I.L.U.0.P. maps than on study interview
maps. There also appear to have been fewer hunters travel-
ling down Chesterfield Inlet in recent summers, corroborated
by interview data indicating that most recent hunting in the
area is in winter. The apparent increase in hunting along
Quoich River is probably attributable to large numbers of
caribou recently wintering north of Baker Lake.

Hunting in Area 4 is primarily in winter. Some
summer and fall hunting occurs around Christopher and Bowell
Islands and along Quoich River bhelow St. Clair Falls. Very

little spring hunting occurs in this area (Table 3.1).

Area 5: Western Baker Lake. Current use of this

area by caribou hunters ranges from moderate between the
hamlet and Fish Camp and around Gull Lake to low around
Nunagiak and Big Hips Islands and northwest of Gull Lake.
Hunting appears to have declined substantially in
this area in recent years. This is probably attributable in
part to inclusion of travei routes to a greater extent on

I.L.U.O0.P. maps than on study interview maps.
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Hunting in Area 5 occurs year-round since it is
close to the hamlet and easily accessible (Table 3.1).
Caribou are often hunted here in conjunction with trapping

and fishing.

Area 6: Sissons, Pitz, Thirty Mile, and Forde

Lakes. Current use of this area by caribou hunters appears
low, although there is a small moderate-use zone around
northern Pitz Lake. Use is relatively higher around Pitz
and Thirty Mile Lakes and lower around Sissons and Forde
Lakes.

The number of hunters using the area appears to
have declined slightly in recent years, again probably due
to the recent concentration of winter hunting north of Baker
Lake and movement of pepple who formerly lived on the land
into the settlement of Baker Lake.

Hunting in Area 6 occurs year~round, although
there seems to be very little spring hunting (Table 3.1).
Hunting around Tﬁirty Mile, PFPorde, and Sissons Lakes is
primarily confined to winter, while around Pitz Lake there

is considerable hunting during summer and fall.

Area 7: Princess Mary, Mallery, and Tebesjuak

Lakes. Current use of this area by caribou hunters is low.
Generally, most hunting which occurs here is around Princess
Mary Lake. Less hunting occurs around Mallery Lake and less
still occurs around Tebesjuak Lake. Highest concentrations
of use occur around northeastern and western Princess Mary

Lake and in the wvicinity of Mallery Lake outlet.
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Hunting around Princess Mary and Mallery Lakes

appears to have declined somewhat in recent years, while

around Tebesjuak Lake it appears to have remained about the

same.

Almost all hunting in Area 7 is in winter, when

overland travel by snowmobile is possible (Table 3.1).

Area 8:

Southern Baker Lake, Andrews and Brown

Lakes. Current use
low. It is highest

to Andrews Lake and

of this area by caribou hunters appears
along the shore of Baker Lake and south

very low around Tanataluk Islands to

the northwest and Brown lLake to the southeast.

Hunting appears to have declined substantially

over much of this area in recent years. This is probably

attributable to inclusion of travel routes to a greater

extent on I.L.U.O.P.

a decline in summer
Chesterfield Inlet,
area north of Baker

Winter is

particularly around

maps than on study interview maps, to
hunting trips along Baker Lake and down
and to a shift in winter hunting to the
Lake.

the main hunting season in Area 8,

Andrews and Brown lLakes. Summer hunting

occurs primarily along the shore of Baker Lake. Very little

spring or fall hunting occurs in this area (Table 3.1).

Area 9:

MacQuoid, Banks, Parker, Kaminuriak, and

Ferguson Lakes. Current use of this area by caribou hunters

is very low and appears to have declined in recent years,

partly due to changes in caribou migratory patterns and
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wintering areas and relocation to Baker Lake of Inuit who
formerly lived in this area. Use is generally higher around
Parker and Kaminuriak Lakes and lower around MacQuoid,
Banks, and Ferguson Lakes.

Hunting in Area 9 is primarily in winter and
spring when ovefland travel by snowmobile is possible (Table

3.1).

Area 10: North of Aberdeen and Schultz Lakes.

Current use of this area by caribou hunters is very low and
appears to have declined somewhat in recent years probably
due to the recent concentration of winter hunting no&th of
Baker Lake and movement of people who formerly lived on the
land into the settlement of Baker Lake.

Hunting in Area 10 occurs in winter and spring

when overland travel by snowmobile is possible (Table 3.1).

FOX TRAPPING

The majority of adult males in Baker Lake are, to
some. extent, involved in fox trapping. Most are casual
trappers, however, trapping c¢lose to the hamlet and taking

few foxes. Of the 43 heads of household we interviewed, 29

had trapped in the past few years and 4 others, although not

currently trapping, had trapped prior to 1974. Based on a
survey of 30 households in 1975, Stager (1977:149) reported
that someone in 44 percent of households trapped, but that

76 percent of these usually set less than 15 traps.
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The majority of foxes trapped are taken by those
few trappers who travel to outlying areas. Almost all foxes
taken are arctic foxes; coloured (red) foxes account for

less than one percent of the harvest.

Seasonality of Fox Trapping

Under the NWT Wildlife Regulations, the trapping
season is from November 1 to April 15. Much of the trapping
during the early part of the season occurs close to the
hamlet. Pelts taken at this time are usually not in prime
condition and consequently pelt prices are low. Nonethe-
less, early season trapping effort by "casual" trappers is
high since travel is easy and still relatively comfortable.
Further, if they wish to have any success, these trappers
cannot afford to wait too long because the area around the
settlement is quickly "trapped out”.

Most foxes are harvested in December and late
winter (March to April) from outlying areas. Very little
trapping occurs between late December and early February.

Trappers who travel to outlying areas usually £ish
and hunt in conjunction with trapping, often using fish or

caribou offal for bait.

Extent of Trapping

Fox trapping currently occurs over about half of

the study area. I.L.U.0.P. maps indicate that trapping
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occurred in about 60 percent of the study area from 1956 to
1974, while maps compiled during study interviews indicate
that about 45 percent of the area was used for trapping from
1970 to 1977.

Map 4 shows trapping patterns based on I.L.U.0O.P.
maps and study interview maps. It enables comparison of
these two patterns and provides insight into recent changes
in land use by trappers. The trapping pattern based on
study interview maps shows areas used by moderate and low
numbers of trappers and areas where little or no trapping
occurs. No differentiation between areas used by high,
moderate, and low numbers of trappers is possible for the
pattern based on I.L.U.0.P. maps. Instead, this pattern is
a composite of individual traplines and trapping areas. In
our opinion, however, it is adequate to éhow extent and
concentration of land use by trappers during the period 1956
to 1974.

Generally, the extent and concentration of land
use shown by I.L.U.0.P. maps and study interview maps are
similar, suggesting no major changes in land use by trappers
in recent years. The number of trappers using areas to the
north and east of the hamlet appears to have increased
glightly in recent years while the number of trappers using
areas to the south, west, and northwest has remained about
the same or decreased slightly. A greater concentration of
use around the hamlet is shown on I.L.U.O0.P. maps than on
study interview maps, largely due to inclusion of travel

routes to a greater extent on I.L.U.O.P. maps than on study

interview maps.
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Fox Trapping Areas

Map 5 shows seven areas where trappers we inter-
viewed indicated recent fox trapping. The area around the
west end of Baker Lake and towards Pitz Lake (Area 1) is
currently used by the highest number of trappers. Use of
this area is, to a large extent, by casual trappers who
generally harvest less than 10 foxes per year. Relatively
well-used outlying areas lie to the north and east along the
north shore of Baker Lake and toward Whitehills Lake (Area
2) and to the south, along Kazan River (Area 3). Other
outlying areas are used by very few trappers.

Fox trapping areas shown on Map 5 are listed in
order of relative importance, based on numbers of trappers
we interviewed reporting use of each area.

It should be noted that the number of trappers
reporting use of an area is not necessarily an accurate
measure of the relative importance of that area for fox
harvest since a substantial portion of the harvest may be

from outlying areas used by very few trappers.

Area 1: Pitz Lake and west end of Baker Lake.

More trappers indicated use of this area than any other
trapping area. While much of this area is currently used by
relatively few trappers, a moderate number of trappers

reported use of areas close to the hamlet and southwest to-
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wards Pitz Lake. Use appears not to have changed much in
recent years. Most trapping occurs in November, largely by

casual trappers.

Area 2: North and northeast of Baker Lake. Few

trappers currently use this area. The north shore of Baker
Lake, near the mouth of Ketyet River, and Whitehills Lake
were used by more trappers than other parts of this area.
Trapping in Area 2 appears to have increased in recent
years, possibly because of increased winter caribou hunting

in the area. Most trapping occurs in early and late winter.

Area 3: South and southeast of Baker Lake., Few

trappers currently use most of this area, although a moder-
ate number reported use of a small area just east of Kazan
Falls. Generally, more trappers reported use around Kazan
River than in other parts of this area. Use appears not to
have changed significantly in recent years. Most trapping

occurs in early and late winter.

Area 4: Princess Mary, Mallery, and Tebesijuak

Lakes. Few trappers currently use this area. More reported
use around eastern Princess Mary Lake and the narrows
between Mallery and Princess Mary Lakes than in other parts
of this area. In recent years use appears to have decreased
‘'somewhat around Princess Mary lLake, remained the same around
Mallery Lake, and increased somewhat around Tebesjuak Lake.

Most trapping occurs in early and late winter,
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Area 5: Thirty Mile Lake to western Kaminuriak

Lake. Very few trappers currently use this area. More
trappers reported use around Thirty Mile Lake than in other
parts of this area. Use appears not to have changed much in
recent years. Most trapping occurs in early and late

winter.

Area 6: Sissons Lake to Aberdeen lLake. Very few

trappers currently use this area. Trappers reported more
use around Sissons Lake than around Aberdeen Lake. Use
appears not to have changed much in recent years. Most

trapping occurs in early and late winter.

Area 7: Thelon River, Schultz lake, and north

of Schultz Lake. Fewer trappers reported use of this area

than of any other trapping area. Use is uniformly low
throughout the area and appears not to have changed much in

recent years. Most trapping occurs in early and late winter.

DOMESTIC FISHING

At least one member of almost all families in
Baker Lake fishes for food. Of 43 heads of household we
interviewed, 41 are involved in domestic fishing to some
extent every vear and many said that their wives and chil-
dren also fish. Of the 101 individuals in Baker Lake who
completed I.L.U.O.P. maps in 1974, about 80 indicated £fish-

ing areas on their map biographies. A few more probably
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fished while hunting or trapping, although they did not
indicate fishing areas on maps. From a sample of 30 house~
holds in 1975, Stager (1977:155) reported domestic fishing
by members of 84 percent of these households,

Based on information offered by persons we inter-
viewed, lake troﬁt appear to account for about half ©of the
domestic fish harvest. Arctic char and lake whitefish
account for the remainder of the harvest, while lake cisco

and grayling are caught only incidentally.

Seasonality of Domestic Fishing

Domestic fishing by Baker Lake residents is a
year-round activity, although it is limited during freezeup
and breakup. PFProm a sample of 30 households in 1975, Stager
(1977:155) reports that 84 percent indicated spring fishing,
63 percent summer fishing, 63 percent fall fishing, and 75
percent winter fishing.

More people go fishing in spring than in other
seasons. The return of longer days and warmer weather makes
travel more comfortable and many families go on holidays to
fish camps at mouths of rivers along Baker Lake. Weekend
fishing trips, particularly by employed residents, are common
in spring. Jigging is the predominant fishing method, |
although there is also some casting and net fishing, parti-
cularly in late spring. Whitehills, Pitz, and Gull Lakes

are important spring jigging sites.
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Summer, which is characterized by family holidays,
long trips to hunting areas, and weekend trips by employed
residents, is also an important fishing season. Casting is
the predominant fishing method and occurs along Thelon and
Kazan Rivers and in Baker Lake. Some people also set nets
in Baker Lake in summer.

The intensity of summer fishing drops off con-
siderably as fall approaches, although fall fishing patterns
are similar to summer fishing patterns. Fall casting is
done along'Thelon and Kazan Rivers and some nets are set in
Baker Lake.

Winter fishing is important for hunters and
trappers who fish for food and bait. Jigging is the pre-
dominant fishing method in outlying areas, although nets are
sometimes set as well. Nets are also set in early winter in
Baker Lake near the hamlet. Some of these are fished through-

out the winter,.

Extent of Land Use by Domestic Fishermen

Domestic fishing occurs over much of the study
area. Most fishing occurs relatively close to the hamlet,
but outlying areas are used by hunters and trappers fishing
for food and bait. Fishermen we interviewed indicated that
domestic fishing within the study area currently extends to
Tehek lLake in the north, Bowell Islands in the east, southern
Parker and Forde Lakes in the south, Princess Mary and

Mallery Lakes in the southwest, and Schultz and Aberdeen
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Lakes in the northwest; Map 6 shows the extent and concen=~
- tration of land use by domestic fishermen we interviewed and
by domestic fishermen who specifically indicated fishing
sites on I.L.U.O.P. maps.

Domestic fishermen who completed I.L.U.O0.P. maps
indicated fishing farther east (to Quoich River), farther
south (to northern Kaminuriak Lake), and farther west (to
Wharton Lake) than did fishermen we interviewed. Nonethe~
less the general pattern derived from I.L.U.0.P. maps and
study interviews corresponds remarkably well.

Domestic fishermen we interviewed indicated use of
the west end of Baker Lake and Whitehills Lake to a greater
extent, and the mouth of Kazan River to a lesser extent,
than those who completed I.L.U.0.P. maps. Apparent changes
in importance of areas may, however, be due to differences
in the ways in which those we interviewed and those who
completed I.L.U.0.P. maps defined fishing areas. For
instance, many domestic fishermen who completed I.L.U.O.ﬁ.
maps did not indicate specific areas where they casually
fished while hunting or trapping, whereas most fishermen we
interviewed did.

The apparent difference in the importance of
western Baker Lake near the hamlet is probably almost en=-
tirely due to differences in interpretation of fishing
areas. Many who completed I.L.U.0.P. maps may not have
indicated this as a specific fishing area because of the

casual nature of fishing there, much of which is done by

42




women and children. During study interviews, however, we
encouraged fishermen to indicate all areas where they or
their families fished.

Based on a 1975 sampling of 30 Baker Lake house-
holds, Stager (1977) prepared maps showing domestic fishing
areas used in 197%, fishing areas used from 1970 to 1974,
and locations of spring fishing camps. Fishing patterns on
Stager's maps generally agree with those bhased on our study
interviews (Map 6). Stager's maps indicate that Fish Camp,
the mouﬁhs of Thelon, Prince, and Kazan Rivers, and western
Baker Lake are the most important fishing areas and that
Pitz, Whitehills and Schultz Lakes and lower Thelon River are

also well used.

Domestic Fishing Areas

Map 7 shows eight areas where persons we inter-
viewed indicated recent domestic fishing activity. The most
important fishing sites in the study area appear to be:
western Baker Lake, particularly around the hamlet and Fish
Camp (Area 1l); northern Baker Lake, particularly around the
mouths of Prince and Akutuak Rivers (Area 2); Whitehills
Lake (Area 3); and southern Baker Lake, particularly around
the mouth of Razan River (Area 4). Other relatively well
used areas are eastern Baker Lake, particularly around
western Christopher Island (Area 5); lower Thelon River,
particularly around the ocutlet of Schultz Lake (Area 6); and

Pitz Lake (Area 7). Other sites, used by very few fishermen
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we interviewed, primarily in conjunction with huntiﬁg or
trapping, are also indicated (Area 8).

The domestic fishing areas shown on Map 7 are
listed in order of their relative importance, based on the
number of fishermen we interviewed who reported use of each

area,

Area 1l: Western Baker Lake. Use of this area by

domestic fishermen currently ranges from moderate around the
hamlet and Nunagiak Island to high around Fish Camp. A much
higher percentage of fishermen we interviewed indicated use

of this area than did fishermen who completed I.L.U.O.P.

maps. This is probably due mainly to differences in approach

between this study and the I.L.U.0.P. study, rather than an
actual change in use. However, some increase in use may
have occurred in recent years due to increases in the hamlet
population.

Domestic fishing occurs year-round in this area,
although it is limited during breakup and freezeup. Spring
and summer are the most important seasons; there is also
considerable fishing in early winter but relatively little
in fall. ©Nets are used primarily in winter and summer,
although jigging and casting also occur. Most spring fish-
ing is by jigging while casting and net fishing are done in

fall.

Area 2: Northern Baker Lake. Current use of

this area by domestic fishermen is moderate along the shore
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of Baker Lake from the mouth of Prince River to the mouth of
Akutuak River and low over the remainder of the area, The
highest concentration of use occurs around the mouth of
Prince River. Fishing appears to have increased somewhat in
Area 2 in recent years., This is probably attributable to
both the recent concentration of winter caribou hunting
north of Baker Lake and inclusion of fishing associated with
hunting and trapping to a greater extent on study interview
maps than on I.L.U.0.P. maps.

Spring is the most important fishing season in
Area 2. There is also soﬁé fishing in winter, summer, and
fall. Most fishing is done by jigging, although there is

some casting and net fishing.

Area 3: Whitehills Lake and lower Prince River.

Use of this area by domestic fishermen currently ranges from
moderate around Whitehills Lake to low along lower Prince
River. Fishing in Area 3 appears to have increased somewhat
in recent years, probably due to the recent concentration of
winter caribou hunting north of Baker Lake and the inclusion
of fishing associated with hunting and trapping to a. greater
extent on study interview maps than on I.L.U.O.P. maps.
Spring is the main fishing season in Area 3.
Whitehills Lake is a favourite spring jigging area for many
Baker Lake residents. There is also some winter jigging and

net fishing here,



Area 4: Southern Baker Lake. Use of this area

by domestic fishermen currently ranges from moderate around

the Kazan River mouth to low over the remainder of the area.

Domestic fishing in Area 4 appears to have declined

somewhat in recent years, particularly around the Kazan
River mouth. This may be attributable to the closing of the
Kazan River domestic fishing project in 1972,

Most fishing is in spring and summer with jigging
and casting the most common methods. There is very little
fall and winter fishing. When the Kazan River domestic
fishing project operated, there was considerable net fishing

along the south shore near Kazan River mouth during summer.

Area 5: Fastern Baker Lake. Current use ©f this

area by domestic fishermen is low, with highest concentra-
tions around western Christopher Island. Use appears to
have increased somewhat in recent years although this could
be largely due to inclusion of fishing associated with
hunting to a greater extent on study interview maps than on
I1.L.U.0.P, maps.

Spring is the most important fishing season, al-

though there is some winter fishing. Most fishing is done

by jigging.

Area 6: Thelon River and Schultz Lake, Current

use of this area by domestic fishermen is low. Highest

concentrations of use occur around the outlet of Schultz
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Lake. Domestic fishing here appears to have increased
somewhat in recent years, although this could be largely
attributable to inclusion of fishing associated with hunting
and trapping to a greater extent on study interview maps
than on I.L.U.0.P. maps.

Most fishing occurs in summer and fall when travel
by canoce is possible and is done by casting. There is some

Jigging in spring but very little in winter.

Area 7: West of Baker Lake to Pitz Lake.

Current use of this area by domestic fishermen is low.
Highest concentrations of use occur around Pitz and Gull
Lakes. Domestic fishing activity in Area 7 appears to have
increased slightly in recent years although this could be
largely attributable to inclusion of fishing associated with
hunting and trapping to a greater extent on study interview
maps than on I.L.U.0O.P. maps.

Winter and spring are the most important fishing
seasons around Pitz Lake, while spring is the main season
around Gull Lake. Most fishing is done by jigging, although

there is some winter net fishing in Pitz Lake.

Area 8: Lakes and streams throughout the study

area, Domestic fishing sites comprising Area 8 are used by
hunters and trappers fishing for fooed or bait. Although

very few people we interviewed indicated they use fishing

sites in Area 8, these sites are probably important to hunters
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or trappers using those areas. Fishing by hunters and
trappers is not restricted to sites comprising Area 8 and
can occur in lakes and rivers throughout the study area.
For instance, hunters and trappers who completed I.L.U.O0.P.
maps indicated they fished in Quoich River, Kaminuriak,
Mallery, and Whafton Lakes, and lakes and rivers north of
Aberdeen and Schultz Lakes.

Use of Area 8 fishing sites has prohably declined
in recent vears with the decline in use of dog teams and
movement of people who formerly lived on the land into Baker
Lake settlement. Almost all fishing in outlying lakes and
rivers (Area 8) is in winterland spring when overland travel
by snowmobile is possible. Some summer and fall fishing
occurs along water travel routes such as Kazan River. Most
fishing is done by jigging, although nets are sometimes set
in lakes. Casting occurs in summer and fall along water

travel routes.
COMMERCIAL FISHING

All commercial fishing done in the study area was
to supply the recently closed cannery at Rankin Inlet.
Several lakes in the study area were commercially fished for
lake trout and lake whitefish, and lake cisco were commer-
cially harvested on an experimental basis in Baker, Kaminu-~

riak, and Parker lLakes.
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A number of Baker Lake residents were engaged in
commercial fishing operations. During the past three
winters, between 5 and 11 commercial fishermen from Baker
Lake were licensed and during the past four summers between
4 and 12 were licensed (G. LeGal, former field supervisor,
commercial fishing, personal communication). However, more
Baker Lake residents participated in commercial fishing than
is suggested by the number of licensed fishermen, since
families often accompanied commercial fishermen, parti-
cularly in summer.

Baker Lake residents commercially fished both
within and outside study area boundaries. Many also fished

for arctic char along Chesterfield Inlet.

Seasonality of Commercial Fishing

Commercial fishing in the study area occurred in
poth summer and winter. Preparation for summer fishing
usually started by the third week of July with actual
fishing operations beginning in the fourth week of July.
Fish were dressed, iced, and flown to Rankin Inlet --
usually by Twin Otter. Summer fishing was usually over by
the first week of September, often because the fishermen
wanted to go caribou hunting. Fishing was done with gill
nets.

Winter commercial fishing operations started on
first good ice =-=- usually about mid~October -- and lasted

until December. Lake whitefish were the dominant species
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caught. Gill nets were set under the ice, and fish were
stored in igloos until they could be piqked up and flown to
Rankin Inlet by Twin Otter or DC-3.

Generally, inland lakes were not fished for more
than two consecutive years to minimize the chance of over-
harvest. The success of commercial fishing was greatly

influenced by weather and ice conditions.

Commercial Fishing Areas

Map 8 shows all waterbodies presently available
for commercial fishing within the study area. Those which
have been commercially fished from 1970 to 1977, along with
the number of years they were fished are as follows:
Kaminuriak Lake - 3 years; Baker, Parker, Pitz, and Schultz
Lakes = 1 year. Almost all fish harvested in these lakes
were lake trout and lake whitefish. Commercial catches on
some of these lakes were very low because they were only
test netted to evaluate potential for future commercial
operations.

Waterbodies in the study area for which there are
lake trout and lake whitefish quotas, but which have not
been commercially fished in recent years, are: Banks,
Blakely, MacQuoid, Mallery, Princess Mary, Tebesjuak,

Tehek, and Whitehills Lakes.




GOOSE HUNTING

Nesting goose populations in the study area are
relatively low and goose hunting does not appear to be a
preferred activity by Baker Lake Inuit. Of 43 heads of
household we interviewed, 23 said they had recently hunted
geese. Only 3 of these reported taking more than 10 geese
last year, however. Of 101 Baker Lake residents who com-
Pleted I.L.U.Q.P. maps in 1974, only 3 identified goose
hunting areas, suggesting that they did not regard goose

hunting important enough to note it specifically.

Goose Hunting Areas and Seasons

Map 8 shows goose hunting areas for BRaker Lake
hunters. The only source of information used in identifying
these areas was study interviews; information from I.L.U.O.P.
maps was too limited to be of value.

Geese are hunted by Baker Lake residents in June
and July when geese are nesting. Hunting areas are along
the western shore of Baker Lake, extending inland to eastern
Pitz Lake; around the mouth of Kazan River; and around the
mouth of Prince River. The area around Fish Camp at the
west end of Baker Lake appears to be the most popular area
for goose hunting.

The goose hunting areas identified coincide with
well~used domestic fishing areas, indicating that goose

hunting probably occurs in association with late spring and




early summer fishing. Egg collecting and duck hunting also
occur in these areas. Welland (1976) reported that geese
and ducks are hunted on shores and islands in the Aberdeen
Lake area. However, no hunters we interviewed reported
goose hunting in these areas. Based on a 1975 sampling of
49 Baker Lake households, Stager (1977) prepared a map indi-
cating goose hunting areas used in 1975. The pattern on
Stager's map is similar to that based on our study inter-
views (Map 8) and shows that the western shore of Baker
Lake, in the vicinity of Fish Camp, and the mouths of Kazan

and Prince Rivers are goose hunting areas.
PTARMIGAN HUNTING

Many Baker Lake residents hunt ptarmigan ---some
occasionally, others frequently. Of 43 heads of household
we interviewed, 27 had taken ptarmigan last year and another
6 had hunted ptarmigan at some time since 1970. Many said
that their wives or children often hunted ptarmigan.

Most ptarmigan hunting occurs near the hamlet;
Blueberry Hill was mentioned frequently. Other ptarmigan
hunting areas mentioned by hunters we interviewed include
Fish Camp and the Thelon and Kazan River mouths. Based on a
1975 sampling of 49 Baker Lake households, Stager (1977)
reports ptarmigan hunting areas around Fish Camp, Pitz lLake,
Prince River mouth, and Thelon River near the outlet of
Schultz Lake., Ptarmigan are ubiquitous, however, and may be

hunted throughout the study area. Those hunted farther from




the hamlet are usually taken by caribou hunters or fishermen
when they happen to see them.

Fall is the season when most hunters we inter=-
viewed reported hunting ptarmigan. Spring was the second
most common hunting season, followed by winter. No one

reported hunting ptarmigan in summer.

USE OF THE STUDY AREA BY RESIDENTS OF
COMMUNITIES OTHER THAN BAKER LAKE

Parts of the study area are used by residents of
Eskimo Point, Whale Cove, and Rankin Inlet as remote caribou
hunﬁing and fox trapping areas. The I.L.U.O.P. summary maps
(Freeman 1976) show caribou hunting and fox trapping by
residents of these three communities in the Banks, MacQuoid,
Parker, and Kaminuriak Lakes area and by Rankin Inlet
residents in the Quoich River and Bowell Islands area. They
also show areas used by Eskimo Point trappers extending to
Forde Lake and then north towards Baker Lake., Harvests
within the study area by residents of these three communi-
ties undoubtedly represent a very small portion of their
total community harvests since core hunting and trapping

areas for these communities lie outside study area boundaries.

Caribou Hunting

Caribou hunters from Rankin Inlet probably use
parts of the study area as remote hunting areas to a greater

extent than do Whale Cove or Eskimo Point hunters. Areas
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around Kaminuriak and Banks Lakes, and Quoich River and
Bowell Islands are used by Rankin Inlet caribou hunters if
caribou cannot be found closer to that settlement (Welland
1976). The Quoich River and Bowell Islands area may have
become more important in recent years when Kaminuriak
caribou wintered in large numbers north of Baker Lake.

The Kaminuriak, Banks, MacQuoid, and Parker Lakes
area 1s used by Whale Cove caribou hunters when they have to
go farther afield to find caribou. This area was formerly
important to Eskimo Point caribou hunters who lived inland,

but they now seldom return there to hunt (Welland 1976).

Fox Trapping

Trappers from Rankin Inlet probably use parts of
the study area as remote trapping areas tc a greater extent
than do Whale Cove and Eskimo Point trappers. One of
Rankin Inlet's important trapping areas runs from that
settlement west to Banks Lake. The Quoich River area is
used only occasionally by Rankin Inlet trappers. Banks Lake
is also located at the northwestern end of an area that is
intensively trapped by Whale Cove trappers (Welland 1976).

Eskimo Point trappers now make only occasional
trips into the study area. The I.L.U.0.P. map summarizing
the extent of land use by Eskimo Point trappers from 1959 to
1974 (Freeman 1976) shows one or two individual trapping

areas extending past Kaminuriak Lake to Forde Lake and north




towards Baker Lake. However, this likely retlects occa-
sional trapping trips by Eskimo Point trappers who used to

live inland rather than a concerted trapping effort.
SUMMARY

Residents of Baker Lake hunt caribou, trap foxes,
and fish for lake trout, lake whitefish, and arctic char
over much of the study area. Based on cur interviews with
43 heads of household in Baker Lake, caribou hunting is the
most wide-ranging harvest activity and currently occurs over
at least 80 percent of the study area. Caribou meat is the
single most important food source for Baker Lake residents;
consequently, when caribou are not available in sufficient
numbers close to the hamlet, hunters travel long distances --
up to 320 kilometres (200 miles) -- to hunt (Welland
1976) .

Fox trapping occurs over about half of the study
area. Much trapping occurs close to the hamlet, but because
this area is "trapped out" early in the season, those
trappers who depend on income from sales of furs have to
travel considerable distances from the hamlet to find good
trapping areas (Welland 1976).

Domestic fishing, primarily for lake trout, lake
whitefish, and arctic char, occurs throughout the study area.
The most intensive fishing occurs relatively close to the

hamlet, although hunters and trappers fish for food and bait
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in numerous lakes and rivers throughout the study area.
Some larger lakes in the study area have been commercially
fished.

Goose and duck hunting by Baker Lake residents is
primarily confined to three relatively small areas close to
the hamlet. Ptarmigan are also mostly taken near the ham-—
let, although they may be taken throughout the study area.
Wolves, and a few polar bears, grizzly bears, wolverines,
and seals are also taken in the study area. However, these
species are generally taken coincidentally during caribou
hunting or fox trapping, and therefore no specific harvest
areas have been delineated for them on land-use maps.

Most hunting, trapping, and fishing by Baker Lake
residents now appears to be within study area boundaries.
Caribou hunters we interviewed reported some hunting outside
the study area around Tehek Lake to the north, upper Quoich
River to the northeast, Cross Bay to the east, and along
Kaminuriak Lake to the south. Trappers we interviewed
reported trapping outside of the study area north of Tehek
Lake. However, areas outside study area boundaries were
used by a very small percentage of hunters and trappers we
interviewed.

Baker Lake hunters, trappers, and fishermen are on
the land during all seasons. The only times when almost no
harvest activity occurs are dufing spring breakup and fall

freezeup when travel is restricted and people are largely

confined to the hamlet. Harvest activity is also minimal




from late December to early Feb;uary —=- the coldest, darkest
period..

‘For the past two years, winter has been the most
important season for caribou hunting since caribou have
wintered in large numbers north of Baker Lake. Previously,
summer and fall were the most important hunting seasons and
may again become most important if caribou wintering patterns
revert to those which prevailed historically. Summer and
fall hunting trips now are largely along Thelon and Kazan
Rivers.

Spring is also an important hunting season, not
necessarily in terms of numbers of caribou harvested, but
for intensity of land use. Spring marks the return of
longer and warmer days, and travel on the land is pleasant;
consequently, large numbers of pecople are on the land
fishing and hunting caribou and geese.

Trapping occurs from November 1 to April 15,
although early and late winter are the times of greatest
participation and harvest. Geese and ducks are hunted in
late spring and early summer; most ptarmigan are taken in
fall. Domestic fishing occurs throughout the year, but
spring and early winter are the seasons of greatest parti-

cipation and harvest.







CHAPTER 4

RENEWABLE RESOURCE HARVEST

Caribou, fish, and arctic fox are the primary re-
newable resources harvested by Baker Lake Inuit. Geese,
ducks, ptarmigan, arctic hares, and a few coloured (red)
foxes, wolves, wolverines, polar bears, grizzly bears, and
seals are also harvested. Almost all harvest, with the
exception of a limited amount of caribou hunting, fox
trapping, and domestic fishing, occurs within the study
area.

In this chapter, sources of harvest data are dis-
cussed,-harvest data for 1970 to 1977 are presented, and
estimates of current harvest are made. Given current har-
ves? estimates, the relative importance of renewable re-

source harvest to the economy of Baker Lake is then assessed.

HARVEST ESTIMATES

In order to determine the importance of renewable
resource harvest to the economy of Baker Lake, it is first
necessary to estimate current harvest of fur, game, and
fish. TFur and game harvest records maintained by the NWT
Government are commonly used for this purpose since they are

the only continuous data source available for NWT settlements.




In our opinion, the fur harvest records are reliable and we
have used them in this study. Because of the unreliable and
incomplete nature of the game hérvest records, however, we
felt it necessary to determine current game harvest our-
selves. This we did through interviews with 43 randomly
selected heads of household in Baker Lake.

No records are maintained for domestic¢ f£ish har-
vest in the NWT. Various authors have attempted to estimate
this harvest for some settlements, but their estimates were
generally made for one year or one season and we do not
regard them as being particularly accurate. We did not
attempt to directly estimate current domestic fish harvest
for Baker Lake. Rather we estimated fish consumption, based
on study interview data. Having estimated fish consumption,
we then estimated the quantity of harvest necessary to
enable this consumption. Because of limited data and the
number of assumptions involved, our estimate should bhe

regarded at best as a general indicator of fish harvest.

Caribou Harvest

Recent estimates for caribou harvest by Baker Lake
residents are available from NWT Government Fish and wWild-
life Service records, for 1970 to 1977; from a socio-
economic study of Baker Lake by Stager (1977), for 1974-75;
and from information collected from Baker Lake residents we

interviewed, for 1976~77.
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General Hunting License (GHL) returns are the
source of harvest estimates from the NWT Fish and Wildlife
Service. They are compiled by Fish and Wildlife Officers
from licenses returned by hunters seeking new licenses.

GHL records for the period 1970 to 1977 indicate
an annual caribou harvest ranging from 494 to 2378 (Table

4.1). We do not regard these data as accurate, however, for

the following reasons:

a) Not all licenses are returned and some are re-
turned too late to be included in the records.
This is not judged to be a major source of error
from 1969-70 to 1973-74 when a Fish and Wildlife
Officer was present in Baker Lake. The average
return of licenses in this period was a very high
91 percent. In 1974-75 and 1975-76, however, no
Fish and Wildlife Officer was present in Baker
Lake and numbers of licenses issued and returned
were very low.

b) Declarations of harvest by hunters are made from
memory at the time the license is returned.
Errors are caused by the impracticality of trying
to remember accurately numbers of animals killed
over the past year, especially numbers of small
animals such as ducks, geese, and ptarmigan. In
addition, many hunters may not realize the impor-
tance of maintaining accurate harvest records and
thus may not be concerned about recording precise
numbers of animals killed. This is judged to be a
major source of error in GHL data.

c) Individuals may deliberately underestimate or
overestimate their harvest. Underestimating is
likely the more common error and may be done in
fear of imposition of quotas or other restrictive

actions.

61




Table 4,1, Annual game and fur harvests from NWT Government records for 1969-70 to 1976-77 —

Baker Lake.

69-70 70-71 71.72 72-73 73-74 74-75 75-76 76-77 Total Average

Caribou? 2030 1763 1586 2378 2000 13462 4942 10783 12,675 1584
Wildfowi 1
Geese 23 41 28 127 136 662 342 853 540 675
Ducks 1 2 46 38 17 02 122 133 129 16.1
Ptarmigan 499 792 984 849 1525 332 1102 2073 4999 625
Furbearers 4
Arctic fox 281 1194 703 389 2284 381 436 674 6322 790
Coloured (red) '
fox 4 7 9 3 9 2 0 3 37 48
Wolf
Fur N.D. 10 9 8 9 7 1 9 53 7.6
Bounty 13 12 27 20 34 235 129 215

1Data for caribou and wildfow! harvest are fram General Hunting License (GHL) returns, These returns
have many sources of error which generally result in underestimation of harvest (Usher 1975).

2There was no Fish and Wildlife Officer in Baker Lake in 1974-75 and 1975-76 and GHL returns for

those years are very incomplete,

3GHL returns for 1976-77 were obtained from the Fish and Wildlife Officer in Baker Lake
(D. Stewart, personal communication). They are incomplete as not all GHLs had been returned,

AFur harvest data are from Fur Export Tax Returns (FETR) for 1969-70 to 1974-1975. Traders Fur
Record Book data were used for 1975-76 and 1976-77 because FETR data were not available.

5The wolf bounty was discontinued in 1975.

N.D. = No data.




The precise degree of error in GHL returns is
difficult to estimate. TUsher (1975:22) considers them to be
serious underestimates, suggesting that the "degree of
underestimation is in general irregular and unpredictable".
We concur with this assessment of GHL returns.

Stager-(l977:l45) reported that 49 Baker Lake
households sampled in 1975 harvested 917 caribou from winter
1974 to fall 1975; 40 percent of this harvest was in winter,
24 percent in spring, 22 percent in summer, and 14 percent
in fall. Stager extrapolated this harvest to the entire
native community to obtain a total estimated harvest of 2600
caribou. We chose not to rely on this estimate because of
our uncertainty about the sampling procedure emploved.

Caribou harvest reported for 1976-77 by heads of
households we interviewed was 1329 (Table 4.2). If we
assume that the one head of houseﬁold who would not provide
an estimate of his harvest except to report that he had
taken "some" caribou took at least 10, then total estimated
caribou harvest by sampled households is 1339.

An accurate extrapolation of this harvest estimate
to the entire community requires current census information.
Unfortunately, such information was not available. The most
recent settlement list, compiled in April 1975 and updated
to some extent, shows a total Inuit population of 725,
comprised of 146 families with an average family size of
4.97. Based on the number of young children in households
we sampled who were not included on the settlement list, we

estimated the natural increase in the Baker Lake Inuit
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Table 4.2 Harvest reported by 43 sampled househoids in Baker Lake —

winter 1976/77 to fall 1977,

Reported Harvest'

Number of
People in
Household Caribou Geese Ptarmigan Fish
10 32 0 0 some
8 17 0 20 some
8 40 0 some (20) some
1 54 5 0 some
6 0 0 20 some
b 100 3] 0 some
14 0 0 0 some
14 1 0 some (20 some
6 18 0 0 some
8 17 0 0 some
6 40 2 200 some
7 50 some (5) 6 some
6 15 0 10 some
5 63 0 q some
7 9 10 50 100
5 10 3 40 some
5 7 0 0 50100
6 13 5 0 some
5 6 0 some (20) some
6 40 0 some (20)
3 4 some (5) some (20) some
4 0 0 0 some
2 30 0 10 some
7 160 2 some {20/ some
4 30 0. 12
7 50 0 0 some
8 35 30 50 some
3 80 20 some (20) some
4 29 10 100 some
8 28 0 9 some
(7] 30 0 some (20} some
3 22 Q 10 570
5 - 6 0 9 some
6 37 0 24 some
5 40 0 some (20) some
3 some (10} some (5} 0 some
7 40 4 26 some
7 30 some (5) some (20) some
8 30 0 0 some
3 " 2 20 30
5 35 15 70 some
2 43 2 20 some
8 40 0 0 some
246 1329 (1339) 115 (135} 715 (915)
Total number of house-
holds reporting harvest 40 18 a0 41

i Numbers in parentheses are our interpretation.
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population, since the settlement list was last updated, at
about eight percent. Applying this increase to the popu-
lation of 725 indicated on the settlement list, we estimate
the current Inuit population of Baker Lake at about 785.l

In extrapolating estimated harvest by sampled
households to the entire Inuit population, one must assume
that all Baker Lake families have hunters who are as active,
on average, as those in sampled households. This is obviously
not the case for families comprised of single women and
widows, with or without young children. These families were
excluded from the sampled population (see Community Consul=-
tation and ‘Interview Process, Chapter 2) and thus must be
excluded when extrapolating harvest. The population of the
130 "hunter~families™ from which the sampled households were
chosen was 702 on the updated 1975 settlement list. In-
creasing this value by eight percent to account for natural
increases since the settlement list was updated, we estimated
the current population of these "hunter~families" to be
about 760.

Current caribou harvest is calculated by multi-
plying the number of caribou harvested by sampled households
(1339) by the ratio of the estimated population of "hunter-

families" (760) to the population of sampled households

lRecent census information, not available during preparation
of this report, indicates a substantial in-migration and

a present Baker Lake Inuit population of about 985. This
could appreciably increase estimates of total harvest.
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(246). Using this calculation, and rounding to the nearest
100, our "best estimate" of current annual caribou harvest

by Baker Lake Inuit is 4100.l
(1339 x 760/246 = 4137 - 4100)

Information from study interviews indicates that about 64
percent of this harvest was in winter, 9 percent in spring,
17 percent in summer, and 10 percent in fall.

There is considerable variation between our esti-
mate of 4100, Stager's (1977) estimate of 2600, and annual
harvests from GHL records which range from 494 to 2378
(Table 4.1). It could be argued that caribou harvest has
increased considerably in the past couple of years because
large numbers of caribou have reéently wintered north of
Baker Lake. About three-quarters of the heads of household
we interviewed, however, said they took less or about the
same number of caribou during the past year than they did in
previous years and only about one-quarter said’ they took
more caribou than usual. Thus, it appears that local resi-
dents perceive no substantial increase in the last year or
two. ‘

Some increase in caribou harvest can undoubtedly
be anticipated in response to increased needs of a growing
population, but the variation between our harvest estimate
and harvest data from GHL records appears to be mainly

attributable to the degree of underestimation in GHL re-

l4100i 374 at 95% confidence limits.
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turns. There is no readily apparent explanation for the

difference between our estimate and that of Stager (1977).

Fur Harvest

Data soﬁrces for fur harvest are Fur Export Tax
Returns and Traders Fur Record Books. Fur Export Tax
Returns (FETR) are community summaries compiled from records
submitted by those exporting fur from the NWT. Annual
permit returns are filed by each exporter, specifying number
and species exported and the origin and destination of the
fur. Traders Fur Record Books (TFRB) are ledgers maintained
by all fur traders in which transactions Qith individual
trappers are recorded.

FETR records are the most accurate records of fur
harvest because they account for pelts exported directly to
southern markets by trappers while TFRB records do not. In

addition, TFRB records for Baker Lake prior to 1973-74 did

not include fur sales through the NWT Fish and Wildlife

Service. Neither FETR nor TFRB records account for domestic
use of furs, which Usher (1975:11) estimated as 10 to 15
percent for foxes and much higher for wolves.

Table 4.1 shows annual fur harvest for Baker Lake
from FETR records for 1969-70 to 1974-75 and TFRB records
for 1975-76 and 1976-77. (FETR records were not yet avail-
able for 1975-76 and 1976-77.) The average annual harvest
over this eight-year period was arctic fox 790, coloured

(red) fox 4.6, and wolf 7.6. Weolf bounties were paid on an
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average of 21.5 wolves per year until the bounty was discon-
tinued in 1975. These wolves were taken mostly in summer
when pelts were in poor condition and could not be sold.

Very low numbers of other fur species are taken by
Baker Lake residents. FETR records indicate that the skins
of 3 wolverines, 2 polar bears, 6 grizzly or black bears,
and 7 ringed seals were sold from 1969-70 to 1976-77.

Actual harvest is probably higher, however, because of
domestic use of most of these species.

There is great variability in fox harvest between
individual years. This variability is probably related more
to fox population cycles, which peak about every three years
(Macpherson 1969), than to trapping effort. It would bhe
misleading to consider fox harvest for the most recent year
(1976=77) as being representative of current harvest.
Rather, we regard it more reasonable to use average annual
fox harvest for the period 1970 to 1977 as indicative of
current harvest. We thus use the average annual harvest of
790 fox (Table 4.1) as our basis for estimating current fox
harvest. This may underestimate the harvest by about 10 to
15 percent since it does not account for domestic use of
furs (Usher 1975).

We have not derived current harvest estimates for
other furbearers such as coloured (red) foxes, wolves,
wolverines, bears, and seals since numbers harvested are
very low and these species do not contribute significantly

to income from fur sales.
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Wildfowl Harvest

Estimates for 1970~1971 wildfowl harvest by Baker
Lake residents are available from NWT Government Fish and
Wildlife Service records; from a socio-economic study of
Baker Lake by Stager (1977), for 1974-75; and from informa-
tion collected from Baker Lake residents we interviewed, for
1976-77.

General Hunting License (GHL) returns are the
source of harvest estimates from the NWT Government Fish and
Wildlife Service. These returns, described earlier, show
annual harvest for the period 1970 to 1977 ranging from 23
to 136 for geese, 33 to 1525 for ptarmigan, and 0 to 46 for
ducks (Table 4.1). These records suffer from the same
inaccuracies discussed in the caribou harvest section and
consequently cannot be used to accurately estimate current
wildfowl harvest.

Based on a 1975 sample of 49 households, Stager
(1977:83) estimated the 1974-1975 goose harvest at 150. We
chose not to rely on this estimate, however, because its
derivation is not documented.

Goose harvest reported for 1976-77 by heads of
households we interviewed was 115 (Table 4.2). If we assume
that the 4 heads of household who reported harvesting
"some" geese took at least 5 each, then total estimated
goose harvest by households we sampled would be 135,

Ptarmigan harvest reported by heads of households

we interviewed was 715 (Table 4.2). If we assume that the
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10 heads of household who reported harvesting "some"
ptarmigan took at least 20 each, then estimated ptarmigan
harvest by households we sampled would be 915. We did not
ask hunters to estimate their duck harvest since very few
are harvested and they are not an important source of
country food. |

We have estimated current goose and ptarmigan
harvest by the per capita extrapolation method used to
estimate caribou harvest. Extrapolating goose and ptarmigan
harvest estimates (135 and 915 respectively) from the
population of sampled households (246) to the estimated
current population of "hunter?families" (760) results in
estimates for current annual harvest of about 400 geese and

2800 ptarmigan.

(135 x 760/246 = 417 + 400)

(915 x 760/246 = 2827 » 2800)

We do not regard these estimates as reliable as
our caribou harvest estimates because heads of household had
considerably greater difficulty remembering how many geese
and ptarmigan they, and in particular their wives and

children, had taken over the past year.

Domestic¢ Fish Harvest

No records of domestic fish harvest in the NWT are

maintained, but some estimates have been made for Baker Lake
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(Stager 1977, R. Green in Stager 1977). Because of the
difficulty of collecting fish harvest data and the inability
of people to recollect previous catches, these estimates are
only tentative.

Stager (1977:152) sampled 30 Baker Lake households
in 1975, asking respondents what fishing methods they used,
the number of nets they checked, and the quantity of £fish
taken each time they fished or checked their nets. This
process yielded a harvest estimate of 346,900 lbs (157,400
kg) which Stager (1977:85) divided into approximately
200,000 1bs (90,000 kg) eaten by people and 140,000 1lbs
(64,000 kg) fed to dogs.

Stager (1977:154) also presents an estimate of
15,000 1bs (6800 kg) for the Baker Lake domestic fish har-
vest given by R. Green (a former Economic Development
Officer in Baker Lake in charge of commercial fishing) and
adds that "it is not possible to reconcile the two esti-
mates". This estimate by R. Green, however, was for fish
netted in Baker Lake only (G. LeGal, personal communication).

Only 4 of 43 heads of household we interviewed
were able to estimate the amount of fish caught over the
last year (Table 4.2). Thereforé, we were unable to esti-
mate domestic fish harvest from these data.

We chose instead to estimate consumption of fish.
Study interview data indicate that fish comprise about 20
percent of the meat diet in Baker Lake. Consequently, given
an estimate of the total quantity of meat consumed, we c¢an

estimate fish consumption.

71




There are no estimates available for the gquantity
of meat consumed specifically by Baker Lake Inuit. Esti=-
mates are available for other communities, however, Usher
(1970:73), reporting on Sachs Harbour, estimated that a man
on the trail requires about 3 to 5 lbs (1.4 to 2.3 kg) of
meat per day while a family at home regquires over 10 pounds
(4.5 kg) of meat per day. Stager (1974:75), reporting on
0ld Crow, estimated that an adult would consume 5 lbs (2.3
kg) of meat per day and a child would consume 1.5 to 2 lbs
(0.7 to 0.9 kg) of meat per day.

Based on these estimates, it would seem reasonable
to assume that an adult in Baker Lake consumes about 4 1lbs
(1.8 kg) of meat per day and a child consumes about 1.75 lbs
(0.8 kg) per day. Based on the 1975 settlement list, adults
(age 16 or older) comprise 55 percent of the population and
children 45 percent. Thus, the average per capita consump=-
tion of meat would be about 2.5 lbs (1.2 kg) per day, calcu-

lated as follows:

(4 1bs x .55 + 1.75 1lbs x .45 = 2,54 lbs + 2.5 lbs)

Multiplying the average estimated per capita meat
consumption by the estimated current Inuit population (785),
the estimated amount of meat consumed annually is 720,000
lbs (330,000 kg). Using the estimate from study interviews
that fish comprise about 20 percent of the meat diet, we
estimate total fish consumption at about 140,000 lbs (65,000

kg), calculated as follows:
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(2.5 1lbs/day x 365 days x 785 x .20 = 143,000 1bs)

To compare fish harvest estimates, we must convert
this estimate into round weight. Assuming that about 60
percent of a fish is edible, then a fish harvest of about
230,000 lbs (110,000 kg) would be required to yield 140,000
1bs (65,000 kg) of edible fish. This current estimate is
about 15 percent higher than Stager's (1977) estimate for
1974-75 of a 200,000 1b (90,000 kg) fish harvest for human
consumption. We did not attempt to estimate the quantity of

fish currently fed to dogs.
ECONOMIC IMPORTANCE OF RENEWABLE RESOURCE HARVEST

Economic importance of renewable resource harvest
can be evaluated by determining cash income from fur harvest

and imputing income from game and fish harvest.

Cash Income from Fur Harvest

Our estimate for current annual arctic fox harvest
is 790. Since the harveét of other furbearers is small and
does not contribute significantly to trapping income, it 1is
not accounted for in our determination of cash income from
the sale of furs.

The average 1976-77 price paid to Baker Lake trap-

pers for an arctic fox pelt was $29.04 (TFRB records, NWT
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Government). Based on this price, we estimate current cash

income from sales of fox pelts at $23,000 annually.

Imputed Value of Game and Fish Harvest

In virtually all economic analyses, imputed value
has been used to represent monetary value of country food,
while "cultural value" has generally been discussed in terms
of importance of the harvest to lifestyle and culture. Our
approach is no different. While we recognize that the
harvest has an important cultural value, we make no pretense
of being able to assign a monetary value to it. The imputed
value of country food that we derive is thus underestimated
since it does not include any measure of the cultural value
attributable to harvesting and consuming country food.

Determining substitution cost for a country food
is one of several ways available for imputing its value. A
substitute for a country food such as caribou meat is
identified and the value of the substitute food serves as
its "shadow price". A major drawback of this method is that
a one-to-one relationship between the country food and its
substitute is assumed. We recognize that this is not
totally valid when substituting a good valued by one culture
for a good valued by another culture (e.g. substituting beef
for caribou meat). There are no useful analytical methods
available to overcome this problem, however, and we have
therefore chosen the substitution cost method as the best

available,
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Imputed values of the principal sources of country
food in Baker Lake -=- caribou, fish, and wildfowl are esta-

blished in the sections which follow.

Imputed Value of Caribou Harvest. Although other
studies have used retail prices of beef products available
in various northern communities as substitute values for
caribou meat (Usher 1976a, 1976b), we believe it would be
misleading to use retail prices of beef precducts available
in Baker Lake. This is because the limited demand by Inuit
for retailed meat in Baker Lake has never indicated a pre-
ference for a range of retailed meat. It would therefore be
erroneous to impute value on the basis of this restricted
market.

The most appropriate substitute value for caribou
meat, in our opinion, is the cost of providing a side of
beef in Baker Lake. Since proportions of various cuts of
meat from a side of caribou are comparable to cuts from a
side of beef, it should be reasonable to use the average
price of a side of beef as determined in southern markets,
plus transport and other costs of distribution, as a legi~-
timate substitute value for caribou meat.

The Winnipeg price of a side of beef is approxi-
mately $2.20/kg ($1.00/1lb) cut and wrapped (November 1977).
Transportation costs for meat, according to information
provided by Hudson's Bay Company officials, are approximately
$0.90/kg ($0.41/1b) between Winnipeg and Baker Lake. Adding

transportation costs and a markup to cover other costs of
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distribution, assumed to be about 20 percent, the final
price of a side of beeflin Baker Lake would be about
$3.70/kg ($1.68/1lb). This then is our imputed value of
caribou meat.

OQur estimate of current caribou harvest is about
4100 (Table 4.3); If the dressed weight of a caribou is
assumed to be 45 kg (100 lbs), the total imputed value of
this harvest is about $680,000 (Table 4.4).

| Other studies, however, have suggested that sub-
stitution of beef for caribou meat on a one-to-one basis may
not be valid because of significant nutritional differences
between the two foods. Usher (1976a:11l5) suggests that "if
one assumes that the chief element of scarcity from which
meat derives its value is 1in its protein content rather than
its fat content", then the imputed value of caribou meat
would have to be increased by about 60 percent to account
for the difference in protein content between a kilogram of
beef and a kilogram of caribou meat.

We have chosen not to adjust the imputed value of
caribou meat to account for nutritional differences between
caribou meat and beef, however, because of the large number
of uncertainties involved. For example, it is impossible to
arrive at a precise figure for difference in protein content
between beef and caribou meat. While beef generally has a
higher fat content and hence lower protein content per
kilogram than caribou meat, the protein content of lean beef
is nearly as great as that of caribou meat (Usher 1976a).

The protein content of caribou meat and, to a lesser extent,
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Table 4.3 Estimated curtent annual game and domestic fish harvest by Baker Lake Inuit and
dressed weight of country food from game and domestic fish harvest, 1976-77.

Average
Dressed Percentage of
Current Weight per Total Dressed Total Dressed
Annual Animal 2 Weight Weight of
Harvest T {kg) “{ka) Country Food
Game
Caribou 4100 45 184,500 734
Geese 400 1.7 700 0.3
Ptarmigan 2800 0.4 1100 0.4
Domestic Fish 110,000 kg 60% 65,000 25.9
Total Dressed Weight of Country Food 251,300 100

1Current annual harvest estimates are based on data from study interviews in Baker Lake.

2Data on average dressed weight per animal are from Kelsall (1968), Bissett (1974), Asch (19786),
and Usher (1976b), except for fish. We assumed that 60% of a fish is edible,
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Table 4.4 Estimated total cash and imputed incomas from fur, game, and fish harvest — Baker Lake.

Harvast {(Fur) Fur Price 2 Cash or Per Family
or Dressed Weight or Imputed Imputed income 4
{Game, Fish) 1 Value 3 {ncome
Fur _

Arctic fox 790 $29.04 $23,000 $ 150
Subtotal — Cash Income $23,000 $ 150
Game

Caribou 184,500 kg $3.70/kg $683,000 $4350

Geese 700 kg $6.10/kg $ 4000 $ 30

Ptarmigan 1100 kg $3.70/kg $ 4,000 $ 30
Domestic Fish 65,000 kg $4.54/kgb $295,000 $1880
Subtotal — Imputed Income $986,000 $6280
Total ~ Cash and Imputed income $1,008,000 $6430

1Current fur harvest estimates are derived inthis chapter; dressed weight of game and fish harvest is

from Table 4.3.

21976-77 average fur prices paid to Baker Lake trappers, from NWT Government TFRB records.

3Derived in this section, based on prices of substitute foods.

4Based on an estimated current Inuit population of 785, comprised of 157 families with an average

family size of 5.

5Composite price assuming a harvest of 50% lake trout, 26% lake whitefish, and 25% atctic char,
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beef is also dependent upon condition of the animals and
hence varies from season to season and year to year.
Further, there is some question of the relative

importance of protein and fat in the Inuit diet. The source
of calories in the traditional, all-meat diet of Alaskan
Eskimos has been estimated to be 66 percent fat, 32 percent
protein, and 2 percent carbohydrate, thus indicating the
importance of fats as well as protein as essential features
of the diet (Draper 1977). Other authors (Stefansson 1913,
Lawrie 1948 in Kelsall 1968) have also commented on the im-
portance of fat in the traditional Inuit diet. The relative
absence of carbohydrates in the traditional diet necessi-
tated a high consumption of protein in order to furnish
amino acids required for glucose synthesis (Draper 1977).
There is some question as to whether such high concentra-
tions of protein are necessary in the modern Inuit diet
which has a much higher carbohydrate content due to avail-
ability of store-bought foods.

// Even with increased consumption of carbohydrates,
however, meat remains a very important food for Inuit.
Based on our estimate of current caribou harvest of 4100,
with a dressed weight of 184,500 kg (407,000 1b), the
current annual per capita consumption of caribou meat by
Baker Lake Inuit is approximately 235 kg (520 lbs). The
national per capita consumption of all of beef, veal,
mutton, pork, and offal during 1976 was 79.1 kg (174.4 lbs)
(Statistics Canada 1976). Therefore, per capita consumption

of red meat in Baker Lake, from caribou alone, appears to be
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about three times the national average. This illustrates

the importance of caribou meat to Baker Lake Inuit.

Imputed Value of Fish Harvest. The imputed value

we applied to fish is based on Winnipeg prices of lake
trout, lake whitefish, and arctic char. Transportation
costs of $0.90/kg ($0.41/1b) and other costs for distri-
bution, assumed to be 20 percent, were added to these
prices.

The current estimate of fish consumed by Baker
Lake residents is 65,000 kg (140,000 lbs) (Table 4.3). Data
from study interviews suggest that proportions of fish
species harvested were roughly one-half lake trout, one-
quarter lake whitefish, .and one-quarter arctic char.
Winnipeg prices of these fish species are $2.10/kg ($0.95/1b)
for lake trout, $1.80/kg ($0.80/1lb) for lake whitefishv
(Class A), and $5.05/kg ($2.50/1b) for arctic char (A. Drobot,
Freshwater Fish Marketing Corporation, personal communi-
cation). Adding transportation and other distribution
costs, these prices become $3.60/kg ($1.65/1lb) for lake
trout, $3.25/kg ($1.45/1b) for lake whitefish, and $7.70/kg
($3.50/1b) for arctic char. Applying these prices to the
proportions of fish species currently harvested and to the
current estimate of fish consumption, the imputed value of
fish harvest to Baker Lake Inuit is $295,000 (Table 4.4),

calculated as follows:
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(65,000 kg x ($3.60/kg x 1/2 + $3.25/kg x 1/4 +
$7.70/kg x 1/4) = $295,000)

Imputed Value of Wildfowl Harvest. Wildfowl,

principally geese and ptarmigan, provide a much smaller
proportion of the country food eaten by Baker Lake Inuit
than do caribou or fish (Table 4.3). Winnipeg prices of
geese and uncut chicken are used as substitute values for
goose and ptarmigan meat. These values are $4.17/kg
($1.89/1b) and $2.20/kg ($1.00/1b), respectively. When the
same transportation cost as well as an estimated twenty
percent markup to cover other distribution costs is added,
these prices become $6.10/kg‘($2.76/lb)-and $3.70/kg
($1.70/1b) .

The estimated total dressed weight of the current
annual goose and ptarmigan harvest is 700 kg (1500 1lbs) and
1100 kg (2400 1bs) respectively (Table 4.3). Based on the
above estimates of substitute values, the total imputed

value of this harvest is about $8000 (Table 4.4).

Total Income. Cash and imputed incomes from fur,

game, and fish harvest are summarized in Table 4.4, Cash
incomes from fur sales are very low in relation to imputed
incomes from game and fish harvests. This is to be ex-
pected, however, since few trappers depend on fur sales for
a majority of their cash income while caribou and fish are
important sources of food, and thus imputed income, for most

Inuit families in Baker Lake.
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Our estimate of total cash income from current fur
harvest is $23,000. 1If divided equally among the estimated
157 Inuit families, the annual per family income from fur
harvest would be about $150. Cash income from fur harvest
is obviously not divided equally among all families, how-
ever. Based on TFRB records (1970-1977), 8 percent of the
trappers were responsible for 50 percent of the fur harvest
and 22 percent were responsible for 75 percent of the
harvest.

Our estimate of total imputed value of country
food is $986,000 (Table 4.4). This value, if divided evenly
among the estimated 157 Inuit families, would yield an
imputed annual income of $6280 per family, comprised of
$4350 (69 percent) from caribou harvest, $1880 (30 percent)
from fish harvest, and $60 (1 percent) from goose and
ptarmigan harvest.

Game and fish harvest is not divided equally among
all families, however. Based on GHL records (1970-1977), 15
percent of caribou hunters, 13 percent of goose hunters, and
13 percent of ptarmigan hunters were responsible for 50
percent of the reported caribou, goose, and ptarmigan har-
vest, respectively, and 31 percent of caribou hunters, 31
percent of goose hunters, and 33 percent of ptarmigan
hunters were responsible for 75 percent of the reported
caribou, goose, and ptarmigan harvest, repectively.

To determine relative importance of cash and
imputed income from renewable resource harvest, the 43 heads

of household we interviewed were asked to estimate how much
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income from full-time and casual employment they had earned
between November 1976 and October 1977. Some were able to
provide us with précise figures but many were able to give
only rough estimates. In particular, carvers were not able
to estimate income from sales of carvings. We were able to
obtain carvers' incomes from the Sanavik Co-op and Nunamiut
Company, however. Similarly, the four commercial fishermen
we interviewed were not able to estimate their incomes and
in this instance we were unable to obtain income figures;
thus, income from commercial fishing is omitted from the
income profile of heads of household.

In constructing an income profile for heads of
households, incomes from fur, game, and fish harvest are
based on the portion of the harvest taken by heads of house-
hold themselves. Harvest by other family members is not
included. Since data on fish harvest were limited, we
assumed that half the fish harvested by sampled households
were caught by heads of household and half by other family
members.. Imputed income from game and fish harvested by
heads of households was calculated according to methods
discussed previously (Tables 4.3, 4.4).

Table 4.5 presents an income profile for an
average head of household in Baker Lake for the period
November 1976 to October 1977. Transfer payments and
income from commercial fishing are excluded. Data presented
show that cash and imputed income from renewable resource

harvest is the most important source of income, accounting
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Tabie 4,5 Income profile - Baker Lake heads of househalds.’

lncome Per Head Percent of

Income Source of Household Total Income
Fur sales 2 $ 250 2.4
Caribou harvest 3 $ 4480 42.3
Goose and ptarmigan harvest 3 $ 50 0.5
Domestic fish harvest 4 $ 940 8.9
Subtotal = Income from fur, game,

and fish harvest $ 5720 54,1
Wages and salaries 9 $ 4420 41.7
Sale of carvings® $ 480 4.2
Subtotal — Employment Income $ 4870 45.9
Total Income $10,500 100

1These data describe incomes for heads of 43 randomly sampled households in
Baker Lake for the period November 1976 to Qctober 1977. Transfer payments
and income from commercial fishing are excluded.

2From TFRB records, NWT Government.

3Harvests by 43 heads of household were: caribou 1156, geese 114, ptarmigan 7686,
Imputed values were calculated as per Tables 4.3, 4.4,

48ased on a per family fish consumption of 410 kg, the assumption that a head of
household harvested half of the fish caught by a family, and the price per kilogram
from Table 4.4,

5From estimates of wages and salaries earned by heads of households we interviewed.

6From Sanavik Co-ap and Nunamiut Company.
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for about 54 percent of total.income, with income from wages
and salaries accounting for the remainder.

We recognize that an income profile for heads of
households perhaps overestimates the importance of renewable
resource harvest and underestimates the importance of income
from wages and salaries in the total Inuit economy because
heads of household take a greater portion of the total fur
and game harvest than do other family members. For example,
in 43 sampled households, heads of household accounted for
87 percent of the caribou harvest and 84 percent of the
goose and ptarmigan harvest reported (see Table 4.5). It is
not likely that heads of household would account for a
similar portion of total income from wages and salaries,
however, since wives, sons, and daughters are often employved.

The income profile for Baker Lake Inuit families
presented in Table 4.6 tends to support this conclusion. It
shows that income from wages and salaries accounts for about
55 percent of total income, and income from renewable re-
source harvest accounts for about 45 percent of total in-
come. The estimate of wages and salaries in Table 4.6 is
from Stager (1977:64-71). He estimates total employment
income earned by Baker Lake Inuit in 1975 at $1,134,500,
comprised of $534,500 from full-time employment (totally
government salaries) and $600,000 from casual employment
(including wages paid by government and private enterprise
and income from carving, printmaking, and handicrafts).

This was equivalent to a per family income of $7930 in 1975.




Table 4.6 Income profile — Baker Lake Inuit families. 1

[ncome Source

Income Per Family

Percent of
Total Income

Fur sales 2
Caribou harvest 2

Goose and ptarmigan
harvest 2

Domestic fish harvest 2

Subtotal — Income from fur,
game, and fish harvest

Wages and salaries 3

Total Income

$ 150

$ 4380

$ 60

$ 1880

$ 6440
$ 7930

$14,370

10

30.3

0.4

131

448
55.2

100

1For the period November 1976 to October 1977, excluding transfer payments
and income from commercial fishing.

2From Table 4.4,

3Stager (1977:64-71) estimated 1975 income from full time and casual
employment, for 143 Inuit famities, at $1,134,500.
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Since employment levels can fluctuate significantly from
year to year, however, the income profile in Table 4.6 is
valid only if employment conditions in 1976-77 were similar
to those in 1975.

While the income profiles presented in Tables 4.5
and 4.6 contain some inaccuracies, they indicate that re-
newable resource harvest is an important sector of the Baker
Lake economy. We conclude that cash and imputed income from
renewable resource harvest account for between 45 and 55

percent of total earned income for Baker Lake Inuit.
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CHAPTER 5

BIOLOGICAL CHARACTERISTICS OF HARVESTED

FISH AND WILDLIFE SPECIES

This chapter presents, by way of maps and support-
ing commentary, information on the biological characteris-
tics of study areé caribou, arctic fox, fish and waterfowl
populations. Caribou biology is discussed in greatest
detail since this species has been studied most and is of
greatest concern to Baker Lake residents. Discussion of
caribou is organized under life-history phase headings and
the two major study area populations are discussed separately.

Arctic fox are discussed in general terms with
most attention focussed on denning.

Study area fish resources are poorly documented in
the available literature; therefore, the discussion pre-
sented here simply reviews the limited information available
on major drainage systems and characteristics of fish spe-
cies occurring in them. Information on background levels of
mercury is also presented.

Biological characteristics of the more common
waterfowl occurring in the study area are presented under
species headings. Areas of noteworthy waterfowl concen-
trations are identified and the species and life-history

phase activities occurring there are documented.
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CARIBQU

Caribou Biology = General

Barren-ground caribou occur throughout most of the
study area. Spring migration, calving, post-calving aggre-
gation, summer movements and fall migration all occur here.
Some caribou may rut within the study area, and variable
numbers winter here in different years.

Caribou within the study area are assigned pri-
marily to two groups, the Beverly and Kaminuriak popula-
tions. These names are derived from the general locations
of their main calving grounds near Beverly and Kaminuriak
Lakes, respectively. Each population apparently consists of
several "herds" occupying rélatively discrete portions of
the total population's range for part of each year (Thomas
1967, Kelsall 1968, Parker 1l972a).

Caribou other than those comprising the afore-
mentioned populations may utilize more northern portions of
the study area. Current information on ranges, movements
and numbers of these more northern caribou and their possible
inter-relationships with Kaminuriak and Beverly caribou is
inadequate to offer any detailed discussion of them (Kelsall
1968; Fischer et al. 1977; G. Calef, NWT Fish and Wildlife
Service, personal communication).

Estimates of the size of the Kaminuriak population
include the following: 120,000 in 1950 (Banfield 1954 in

Parker 1972a); 40,000 in winter 1957-58 (Kelsall 1968);
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63,000 prior to calving in 1968 (Parker 1972a); 61,500 on
wintering grounds in 1974-75 (Robertson 1975 in Fischer et
al. 1977); and 42,000 adults in June 1976 (Fischer et al.
1977). Parker (1972a) suggests that although Banfield's
1954 estimate has been accepted as the norm for this popu=-
lation, it was in fact made at a time of unusually high
numbers and greatly expanded winter range. Historical data
reviewed by Parker (1972a) suggest that his population
estimate (63,000) and description of winter range and dis-
tribution closely resemble those of early historical records.

‘Recent changes in range and apparent population
decline have stimulated concern regarding the future via-
bility of the Kaminuriak population (Gimmer 1977; Robertson
1977; D. Stewart, Fish and Wildlife Officer, Baker Lake,
personal communication).

Thomas (1967) estimated the Beverly population at
159,000 caribou. Rippin (1971, in Moshenko 1974) and
Moshenko (1974) estimated the population at 167,000 and
124,000 caribou, respectively.

Most Kaminuriak and Beverly caribou traditionally
winter in northern Manitoba and Saskatchewan, and east of
Great Slave Lake. Variable numbers do winter on the tundra,
however (Kelsall 1968, Parker 1972a, Miller 1976, Robertson
1977) . Although winter ranges of the Kaminuriak and Beverly
populations have overlapped, there is no evidence of exten-
sive interchange between the two populations (Miller and

Robertson 1967, Parker 1972b).
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Spring migration north from the taiga (and south
from recent Kaminuriak population wintering grounds north of
Baker Lake) generally starts in late April or early May when
cows and yearlings gradually begin to drift toward their
calving grounds in small bands. These bands coalesce into
larger groups, and are followed later by males that wintered
further south (Parker 1972a). Yearlings, immature males and
non-pregnant females drop out of these groups before reach-
ing the calving grounds (Parker 1972a, Kelsall 1968).
Fischer et al. (1977) observed that the spring migration
from winter ranges north of Baker Lake was apparently
underway by late March 1976.

Spring migrations are usually about 480 to 800 km
(300 to 500 mi). Caribou travel 21 to 51 km (13 to 32 mi)
per day, accelerating as they approach the calving grounds
(Skoog 1968, Kelsall 1968, Parker 1972a). Migration routes
are variable, depending on locations of pre-migratory
concentrations (Kelsall 1968, Parker 1972a).

Calving generally takes place in rocky terrain at
the highest, locally~-available elevations. Although Kelsall
(1968) considers such areas to be the least hospitable
locations within the general region in which they are found,

Parker (1972a) asserts that elevated, rocky terrain provides

the driest possible conditions and maximum shelter from high

winds and sudden rain and snow storms. Of all areas used by

barren-ground caribou, perhaps the greatest fidelity is

toward calving areas, some of which are known t0 have been



used regularly since formal observations began about thirty
years ago (Skoog 1968, Kelsall 1968, Calef 1975).

Calving occurs in June, peaking in the second week
of that month (Kelsall 1968, Parker 1972a). Caribou calves
are precocious, following their mothers at all times from
the age of about one day. Most calves commence grazing
within a few days of birth, and are probably weaned within a
month. Despite their precocity, caribou have not developed
a consistent method of dealing with postnatal danger, and
separation of newborn calves from their mothers undoubtedly
results in a high rate of calf morﬁality (Kelsall 1968).

The female's energy demands are greatest during
late pregnancy (McEwan and Whitehead 1972, Dauphine 1976).
Disposition of the female's available energy is a signifi-
cant factor affecting calf survival in different years.
Malnutrition probably causes direct death of relatively few
calves (Miller 1974), but may render calves more vulnerable
to other forms of mortality (Dauphine 1976).

Following calving, females and calves aggregate
and are joined by non-calving population segments. Reasons
for post-calving aggregations are unclear, but they may
reflect a "natural tendency" for cows and calves to aggre-
gate, or they be a reaction to insect harassment, and in
some cases are due to bunching at rivers too swollen to
cross (Kelsall 1958, 1968). Miller (1974) proposed that

post-calving groupings were critical for resocialization of

various herd components.
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In August, caribou tend to disperse widely in
small groups while generally drifting south over poorly-
defined routes (Kelsall 1968, Parker 1972a). Summer grazing
is critical for growth, winter survival and reproduction of
caribou. Females in particular must recover from repro-
ductive stresses, while serious insect harassment may have
weakened males and females. Rapid growth and fat accumu-
lation by calves is imperative. Caribou are adapted to
marginal subsistence in winter, but full nutrition during
summer is essential (Dauphine 1976).

By mid August caribou are usually near the tree-
line, and the rut probably occurs somewhere north of the
treeline in early October (Kelsall 1968, Parker 1972z,
Dauphine and McClure 1974). Following the rut, caribou move
to traditional taiga winter ranges (Kelsall 1968, Parker

1972a) .

Caribou Biology - Kaminuriak Population

CWS intensively studied the Kaminuriak population
between 1966 and 1970 and more recently the NWT Fish and
Wildlife Service has conducted surveys. Much of the follow-
ing is based on this research. lovements described here are
primarily those to and from "traditional" winter ranges in
northern Manitoba and Saskatchewan and on the Hudson Bay
coast between Whale Cove and Eskimo Point. Since much or
perhaps all of this population has shifted winter range in

recent years, however, {(Robertson 1977; Fischer et al. 1977;
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local interviews; G. Calef, personal communication) it is
not known what extent this information is only of historical
interest. The aforementioned shifts are relatively recent
and apparently gquite variable; therefore, one cannot predict
future movements of this population.

Some information obtained during our interviews
with Baker Lake residents confirms observations made by the
CWS and NWT Fish and Wildlife Service, whereas other in-
formation provided by local residents does not. In com-
piling maps and accompanying narratives information from
both sources is presented, but sources can be readily
identified.

Information from interviews with Baker Lake resi-
dents presented here is a summary of observations offered by
many individuals with long experience on the land. It
should not be concluded that all movements described by
local residents necessarily take place regularly or even
that they have occurred recently. Rather, they should be
considered as alternative routes or areas which variable
numbers of caribou may follow or use each year or in differ-
ent years.

There are several possible reasons for apparent
discrepancies between information from local residents and
that in published, scientific accounts. These include the

following:

1. Government (CWS and NWT Fish and Wildlife Service)
surveys were conducted over relatively short
periods of time, whereas caribou movements may be
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sufficiently variable that significant patterns
could have been missed in intervening years. Data
from local residents cover a long period and a
large area, and may be expected to include some of
these other movements.

2. Data from local interviews may reflect some minor
movements which could easily have been missed or
discounted as relatively unimportant when the
whole population picture was presented by CWS and
NWT Fish and Wildlife Service biologists.

3. On-ground observation is difficult, and some
movements reported by local residents may be based
on incomplete information. Several groups of
caribou could be present in an area, resulting in
confusion over movements of any one group.
Accurate observations over large areas are much
more easily made by air-borne observers.

Discussions which follow are organized under life-

history headings and referenced to the accompanying map.

Spring Migration (Map 9). Most of the Kaminuriak

population has historically migrated north or northeast from
taiga wintering ranges in spring, while others have moved
north or northwest to calving grounds from wintering areas
on the Hudson Bay coast. Non«célving population segments
generally drop out of the migration before reaching the
calving grounds. In general, migrating caribou enter
calving grounds in the study area in late May or early June.
Caribou that winter in the Eskimo Point-Whale Cove area
could reach calving grounds a few days earlier than those
migrating further from taiga ranges (Parker 1972a).

Parker (1972a) found spring migration by calving
caribou (about 27,000 animals) was complete by 12 June in

1967 and 1968. He found no evidence that migrating caribou
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seek specific geographic landmarks during migration. 1In
spring 1967, carihou were located far northwest of their
usual winter ranges but took a straight-line course to
traditional calving areas. In addition to pregnant females,
an estimated 6800 non-calving caribou were also found in the
calving ground in early June 1968.

The 36,000 non-calving caribou generally move
north later than the pregnant females, although many yearlings
and non-pregnant females move out of the taiga with the
pregnant females in late May, some dropping out of the
migration as the pregnant females move towards the calving
ground. Most adult males leave taiga winter ranges by mid-
June, closely foliowing the northward progress of melting
snow. Many males do not reach as far north as Baker Lake,
but join aggregated caribou moving south from that area in
late July and early August.

Non-calving caribou move slowly north in small
groups, primarily along the west side of Kaminurxiak Lake.
Others move across the calving ground east of that lake,
joining post~calving groups south of Baker Lake. In general,
non-calving caribou are very scattered during June and early
July. By the third week of July, about one-third of the
adult males and yearlings (about 8000 animals) are south of
Baker Lake, with the remainder (16,000 caribou) scattered
south to the treeline or along a coastal tundra strip. A
further 5500 2-year old males and non-calving females (2

years and older) join post-calving aggregations south of
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Baker Lake, while 6000 of these age and sex classes are
scattered south of the post-calving area (Parker 1972a).
Fischer et al. (1977) found caribou moving south
and east from winter ranges somewhere north of Baker Lake by
20 March 1976. Large groups were found on Bowell and
Christopher Islands and north and south of Chesterfield
Inlet. By late April, large numbers were found south of
Brown and Gibson Lakes. By mid May, these animals were
widely dispersed through traditional calving grounds.
Historical spring movements of Kaminuriak caribou
described by Baker Lake residents are generally similar to
those described by Parker (1972a). Local residents indicate
that these caribou enter the study area from the south or
southeast, although some are said to enter the area from the
southwest (Yathkyed Lake area). There was little certainty
about spring migration routes of those caribou recently
wintering north of Baker Lake, although migration routes

around or across the eastern end of Baker Lake were mentioned.

Calving (Map 10). Parker (1972a) describes the

Kaminuriak population's calving area as near the west shore
of Hudson Bay, between Rankin Inlet and XKaminuriak Lake, and
between Maguse and Kaminak Lakes in the south and Brown and
Gibson Lakes in the north. Elevations of major waterbodies
in this area are up to 110 m (370 f£t) above sea level.
Elevations on the calving range extend to slightly over

180 m (600 ft) above sea level, thus constituting heights of
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land between Kazan River, the Hudson Bay coast, and the
Chesterfield Inlet-Baker Lake complex (Kelsall 1968).

Calving may occur over the entire calving area or
be concentrated in a particular region, apparently depending
on climatic conditions during spring migration and areas
occupied at winter's end. In 1966 and 1967, north=-south
length of the actual calving area was about 135 km (85 mi),
and total area used was about 6500 sg km (2500 sgq mi). In
1968, total length was about 210 km (130 mi), and total area
used was about 6065 sg km (2333 sq mi). In 1968, caribou
density on the calving ground averaged 5 to 6 adults per sqg
km (12 to 14 per sq mi), with extremes of from 0 to 20 per
sq km (0 to 50 per sqg mi) at the time of peak calving
(Parker 1972a).

If pregnant females are to reach.calving grounds
on time, they must do so before breakup has advanced too far
in order to avoid flooding streams and deep slush near lake
shores. When travel conditions are good, females may arrive
early and move to more northerly areas of the calving range
(Parker 1972a).

The first calves are usually born in late May or
early June while the caribou are still moving to calving
grounds. Calving peaks between 10 and 15 June. Calving by
Kaminuriak caribou is essentially complete 5y 20 June.

After calving, females and calves form small
nursery bands. They then move about locally, nursing and
grazing on newly-emergent plant growth. Small groups of

non-breeders may be found on the peripheries of these

nursery bands (Parker 1972a).
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Approximately 60 percent of the estimated 27,000
calves born in 1968 did not survive the first 4 or 5 weeks
of life (Parker 1972a). Miller and Broughton (1974) attri-
buted these losses, in order of decreasing importance, to:
excessive wolf_predation; abandonment of new-born young,
primarily by young females giving birth to their first
calves; still-births, and physiological and pathological
disorders; injuries, pneumonia and malnutrition; and unknown
natural causes. This high mortality is regarded as a
"principal factor" limiting growth of the Kaminuriak popu-
lation (Miller and Broughton 1974).

The Kaminuriak population shows considerable
fidelity to a general calving range; it used a relatively
consistent area during CWS surveys in the late 1960's
(Parker.1972a, Miller and Broughton 1974) and NWT Fish and
Wildlife Service surveys in the early 1970's (e.g. Bowden
and Timmerman 1972, Land and Hawkins 1973). Despite marked
changes in winter range and thus in spring and fall migra-
tion routes, these caribou have continued to-calve in the
same general area in the past two years (Fischer et al.
1977; G. Calef, D. Stewart, and D. Heard, NWT Fish and
Wildlife Service, persoﬁal communications).

The Kaminuriak calving area identified by Baker
Lake residents is located, for the most part, west of the
area indicated by CWS and NWT Fish and Wildlife Service
studies. Information gathered in our interviews in Baker
Lake was provided by people with long-term familiarity with

that area, and differences between patterns they described
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and those described by government studies cannot be dis-
missed out-of-hand. There are, however, several possible

explanations for these differences. These include:

1. The area outlined by Baker Lake residents is an
aggregate of many separate, smaller areas indi-
cated by individual respondents, some of which may
be more accurate than others.

2. Some outlying areas may be where scattered caribou
have been observed to calve, but outside a "core"
calving area. There may also have been a shift in
calving ground, or at least a greater variability
in area used than that indicated by government
studies. Such areas may have been located by
local residents as a result of observations over
a much longer period. The elevation west of
Kaminuriak Lake is similar to that east of the
lake, and that area may also be suitable calving
habitat.

3. Calving occurs at about the time of breakup, when
travel is very difficult. This could be expected
to decrease familiarity of local residents with
caribou spring movements.

4. The "core" calving area identified by government
studies is beyond the regular hunting area for
most Baker Lake residents, possibly decreasing
their familiarity with caribou movements in that
region. Other respondents, however, do have long-
term familiarity with the areas involved.

5. Some information provided by local residents may

represent areas occupied by caribou after calving,
and not calving areas per se.

When one combines calving areas described by
Parker (1972a) with those indicated by local residents, a
very large area falls within the designation "calving
grounds", reducing an assumed average density of calving

females over the entire area to a low level. Such an

"average" density figure may be misleading, however, as

calving caribou are believed to concentrate in certain, more
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favourable sites. Besides the general region where Parker
(1972a) indicated most of the calving segment of the popu-
lation concentrated, location or even existence of certain

consistently favoured, local sites is unknown.

Pogst~-Calving Aggregations and Summer Movements

(Map 10). After calving, females and calves form small
"nursery bands" that by late June begin to move northward
and coalesce until several large herds move slowly north
across the calving ground, gathering other nursery bands as
they go. By early July there may be up to 10 or 12 such
herds of 1000 to 5000 caribou, comprised almost entirely of
females with calves and some calfless adult females and
yearlings, but very few males over 1l year of age, approach-
ing the northern end of the calving ground (Parker 1972a).
In the first half of July, these post-calving aggregations
are joined by scattered, non-calving animals moving north
across the calving grounds. By mid July the post-calving
herds are usually between the north end of the calving
ground and Chesterfield Inlet. Coincidentally, about 15
July, herds of non-calving caribou have moved slowly up the
west side of Kaminuriak Lake in herds of 50 to several
hundred, and are approaching the area east of the Kazan
River near Bissett and Martell Lakes, where they aggregate
into herds of up to several thousand each.

In mid July several primarily cow and calf post-
calving groups move west toward Kazan River and join the

non-calving segments already there. Other cow and calf
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aggregations remain relatively stationary near the northern
tip of the calving grounds south of Chesterfield Inlet.
Thus, by 20 July, there are usually two main areas con-
taining large caribou concentrations: one area from north-
west of Kaminu;iak Lake north to Kazan River delta, the
other east and northeast of Kaminuriak Lake north to Chester-
field Inlet. Exact locations may vary, but the pattern of
geographically separate aggregations is believed to be
relatively constant (Parker 1972a). Thirty-two post-calving
aggregations were photographed south of Baker Lake on 17
July 1968, and a subsegquent count showed 51,000 caribou in
the area (Parker 1972a).

Although forces motivating this post-calving
behaviour are unknown, these aggregations may allow grouping
of the caribou into maternal social units, and permit
sorting into groups that will move to several distinct
summer ranges (Parker 1972a). These aggregations may also
provide favourable situations for regrouping of bands from
the previous winter (Miller 1974).

Baker Lake residenté had little specific informa-
tion on post-calving aggregations per se, but did refer
repeatedly to large herds of caribou making early summer
movements (study interviews). Some of these movements were
confined to a circulation in the area south of Baker Lake
and east of Kazan River. Another commonly mentioned move-
ment was west across Kazan River, and then west and north-

west toward and past Pitz and Schultz Lakes.
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As post=-calving female and calf groups move into
areas occupied by juveniles, non-calving females, and bulls,
the groups merge and move off on the mid-summer migration.
In the period 1966 to 1969 studied by Parker (1972a), the
mid-summer migration of those caribou within the post-
calving range began in the third week of July. Before
southward migration begins, the many post-calving aggre-
gations show erratic, local movements. On windy days the
groups spread out and are stationary, whereas on calm, warm
days insects are bad and the aggregations are in tight
formation, rapidly moving about.

Besides these local movements, there i1s generally
a premigratory east-~west shift of those calves and cows
which remained northeast of Kaminuriak Lake to the lower
Kazan River where the non-calving aggregations previously
described are located. Southward movement then begins,
generally as several large herds with smaller groups straggling
behind. Rates of movement during mid-summer migration vary,
but appear to average 15 to 25 km (10 to 15 mi) per day
(Parker 1972a). 1In different years the bulk of this summer
movement may be either east or west of Kaminuriak Lake.
After moving south about 160 km (100 mi), these larger
groups begin to disperse and the migration route broadens.
By the time they reach the southern end of Kaminuriak Lake,
they are usually following three main routes. These separate
concentrations proceed to three geographically distinct

summering areas south of the study area, and migratory
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momentum gives way to erratic local movements by early

August. Sex and age composition of caribou in each of these
herds is different (Parker 1972a). Midsummer migration

routes are not as precise as spring routes, and accurate
delineation is difficult. Main summer routes can he described,
but small bands and solitary caribou are widely dispersed

and move south on a very wide front from Kazan River to the
Hudson Bay coast.

Some midsummer movements described by Baker Lake
residents differed considerably from those reported by
Parker (l1972a). For example, Baker Lake residents describe
a general circulation of caribou south of Baker Lake and
east of the Kazan River followed by an exodus to the south.
Another general summer movement west and northwest was also
detailed by local residents. One such course takes caribou
in a westerly direction south of Thirty Mile Lake and across
Kazan River north of Forde Lake. These caribou may go north
and then west to the north of Princess Mary Lake or continue
north up to or across Thelon River east of Schultz Lake.

The other westward summer movement described by Baker Lake
residents was across Kazan River in the Kazan Falls region,
and several important crossings were identified. They
believed this movement continued around Pitz Lake and then
north to or beyond the Thelon east of Schultz Lake.

The number of caribou reportedly making these
westward movements is unknown, although Baker Lake residents
describe large, rapidly moving herds. They further report

that these caribou scatter and spread out in August south of
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Schultz Lake and Thelon River. Thus, while CWS studies
found caribou moving south out of the study area in late
July and August, Baker Lake residents describe additional
summer movements west and north into the central part of the

study area.

Fall Movements (Map 9). There is little published

information regarding fall caribou movements in the study
area. Parker (1972a) found that most caribou moved south
out of the study area in August.

Information gathered by Parker predated recent
large-scale movement of Kaminuriak caribou to wintering
areas around Baker Lake, however. Routes to this area from
summer ranges farther south or west remain unclear. Several
local residents report that caribou return to the study area
in fall from the south and southeast, moving across or
around the east end of Baker Lake in late fall or early
winter.

There may also be a fall movement from areas north
and northeast of the study area to the region north of Baker
Lake and along Quoich River. It is not entirely clear,
however, to which population these latter caribou belong,
how many there are, or to what extent they use the study
area,

Recent studies have not documented large-scale
summer movements west across Kazan River. Baker Lake
hunters report that those caribou which move west and north

to the vicinity of Schultz Lake and Thelon River in July
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either return south in August or September by approximately
the same routes, or else move southeast through the study
area, passing west of the south end of Kaminuriak Lake, en
route to winter ranges. During these movements their pace
is reportedly leisurely, caribou are widely dispersed in
small groups, and routes followed are less predictable than

during spring migration.

Wintering (Map 10). When intensive government-

sponsored studies were undertaken, large numbers of Kaminuriak
caribou were not known tolwinter on tundra ranges within the
study area, although variable numbers frequently wintered on
Hudson Bay coastal tundra (Parker 1972a). Clarke (1940)
indicated that scattered caribou wintered immediately south
of Baker Lake, both east and west of Kazan River, in about
1850, however, and Kelsall (1968) comments that in virtually
all of the mainland tundra there are few areas where caribou
have not been observed or reported in one winter or another
since 1949,

Fischer et al. (1977) report that in winter 1975-
1976 about 20,000 caribou of the Kaminuriak population
wintered north of Baker Lake, although the actual extent of
wintering areas was unknown. The remainder of the popu-
lations (20,000 or more caribou) must also have wintered
somewhere on the tundra, most likely in the Eskimo Point
area. In general, snow conditions exert a strong influence
on winter range location (Pruitt 1959), and caribou tundra
winter ranges are on the most snow-free highlands (Kelsall

1968).
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Within the generally accepted range of the Kaminu-
riak population, Baker Lake residents identified consistently-
used winter ranges in the vicinity of Thirty Mile Lake, west
of Kazan River, in Parker Lake area, around Banks and
MacQuoid Lakes and in the vicinity of southern Kaminuriak
Lake (study interviews). An area along Quoich River was
also frequently mentioned, although it is not known to which
population these caribou belong. The territory north of
Baker Lake, extending at least as far north as Whitehills
and Tehek Lakes, has been used by large numbers of caribou
during the last two winters (study interviews). Many of
these caribou- are presumably Kaminuriak caribou, but it is
not known if caribou from other population(s) also winter

here.

Caribou Biology - Beverly Population

Beverly caribou were studied by CWS biologists,
primarily in the late 1950's and early 1960's. Periodic,
short-term research projects such as calving ground surveys
have since been conducted by NWT Fish and Wildlife Service.
This population has been less intensively studied than the
Kaminuriak population, and correspondingly less data on
movements are available. Our interviews with Baker Lake
residents largely confirm published observations, and in
other cases supplement them. In compiling maps and supporting
narratives, information from both sources 1is presented, but

sources can be readily identified.
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Information from interviews in Baker Lake is, as
in preceding discuséions of the Kaminuriak population, a
summary of observations by many individuals with lengthy
experience on the land. One should not conclude that all
such movements or areas described necessarily occur or are
used regularly now, or have been used or occurred recently.
Rather, they should be considered as alternate routes or
areas which varying numbers of caribou may follow or use
each year or in different years.

There are several possible reasons for apparent
discrepancies between information sources. These have been
discussed in the preceding section on bioclogy of the -Kaminu-

riak population and apply equally here.

Spring Migration (Map 9). Spring migration of the

Beverly population within study area boundaries is poorly
known, but behavioural aspects discﬁssed for spring migra-
tion of the Kaminuriak population also apply here. Pregnant
females and accompanying juveniles and non-pregnant females
are often funnelled along higher land between valleys of
Thelon and Dubawnt Rivers, or may move northeast along
ridges between Thelon and Back Rivers toward calving grounds

north and south of Beverly Lake (Kelsall 1958, 1968).

Moshenko (1974) described a northeasterly movement along

eskers by more than 10,000 caribou, about 85 percent adult
females, northwest of Deep Rose Lake on 1 June 1974. Cari-

bou "had long since" passed through the calving ground south
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of Beverly'Lake by 31 May 1974, heading for ﬁhe calving
ground north of Beverly Lake (Moshenko 1974).

Topoéraphic features thus concentrate migrating
caribou from vast winter ranges onto relatively localized
calving grounds (Kelsall 1968). If spring snow cover is
heavy, caribou may not reach traditional calving areas. In
1958 some caribou, unable to reach northern calving grounds,
returned to the calving area they had just crossed south of
Beverly Lake (Kelsall 1968).

Non-calving population segments lag behind preg-
nant females. Some may remain south of calving ranges or
catch up to and pass the females after calving. Males may
cross through calving grbunds, but are more likely to bypass
them, staying on lower ground where forage is bettgr, such
as Thelon and Dubawnt Valleys (Kelsall 1968).

Baker Lake residents indicate that Beverly caribou
migrate into the study area in spring over a broad front,
virtually anywhere from south of Princess Mary Lake to Sand
Lake (study interviews). Although local residents could
offer little information on numbers of caribou following any
particular route and consistency with which any particular
route is used, they identified important river and lake

crossing sites. These are summarized as follows:

1. There are several very important crossings through
the islands area of Thelon River between Beverly
and Aberdeen Lakes. This includes the Box Crossing
described by Thomas (1960), Hawkins (1973) and
others.
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2. The western "fingers" of Aberdeen lLake.

3. The three "fingers" between Aberdeen and Schultz
Lakes.
4. Several crossing points were identified on Thelon

River east of Schultz Lake. According to movement
patterns described by Baker Lake residents, this
crossing region may be utilized by some Kaminuriak
caribou as well. Such movements by Kaminuriak
caribou are not documented in published accounts.

Calving (Map 10). The Beverly population tradi-

tionally calves north and south of Beverly and Aberdeen
Lakes, in areas of highest local elevation. Exceptions to
use of these areas appear due to unusual snow conditions
retarding movement to high elevations (Kelsall 1968).

Kelsall (1968) cites several reports indicating
that most Beverly population calves are born in the second
week of June, with calving ending by 3 July or earlier.
Moshenko (1974) found calving about 50 percent complete on
the northern calving ground by 2 June 1974.

Numbers of caribou using calving grounds north and
south of Beverly and Aberdeen Lakes vary in different
years. Moshenko (1974) estimated about 71,000, 2-year or
older cows, 7000 yearlings and 50,000 new-born calves on
calving grounds in June 1974. Most of these calves were
born on the northern grounds, females having first crossed
calving grounds south of Beverly Lake. He believes that
caribou observed on the southern calving area on 3 June were
primarily non-calving animals. Kelsall (1958) reported most

calving occurred south of Beverly Lake in 1957, whereas in
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1958 many caribou, possibly the majority, crossed Thelon
River-Beverly Lake system to calve a few kilometres north of
Beverly Lake. |

Baker Lake hunters describe larger calving areas
north and south of both Beverly and Aberdeen Lakes than are
indicated in published accounts (study interviews). North
of Thelon River they report calving areas extending east to
the area north of Schultz Lake while south of the Thelon
they report calving groups south and east to Mallery and
Tebesjuak Lakes. Differences between patterns described by
local residents and by government studies cannot be dis-
missed out~of~hand, however. Several possible explanations
for these differences were discussed in the preceding
section on the Kaminuriak population and apply equally here.

When one combines calving areas described in
government studies with those indicated by local residents,

a very large area north and south of Beverly and Aberdeen

Lakes is classified as "calving grounds", reducing an assumed

average density of pregnant females over the entire area to
a relatively low level. Such an "average" density figure
may be misleading, however, as calving caribou are believed
to concentrate in certain, more favourable sites. Location
or even existance of such consistently favoured sites is

presently unknown.

Post-Calving Aggregations and Summer Movements

(Map 10). Behavioural details on formation of post-calving
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aggregations by Beverly cariboun are lacking, but are pre-
sumed siﬁilar to those previously outlined for the Kaminu-
riak population. FolloWing calving, females, calves and
yearlings move to lower, greener areas, often along the
general line of spring migration. Thus, in 1957, many
caribou moved north across the Thelon west of Beverly Lake,
but most bunched against Dubawnt River where unseasonally
high water levels and drifting ice blocked their crossing.
About 80,000 to 100,000 caribou crowded into a 65-km (40-mi)
long area on the west side of the Dubawnt between Marjorie
and Beverly Lakes before c¢rossing the river between 12 and
17 July. Leading herd elements were within 26 to 32 km (16-
20 mi) of Baker Lake settlement on 18 July when they suddenly
reversed their direction, apparently due to heavy insect
harassment. ‘For the next two weeks they grouped in large,
closely massed herds, moving rapidly and erratically in the
area south of Thelon River (Kelsall 1958, 1968).

Following calving in 1958, however, most caribou
moved northeast, without massive formations along Dubawnt
River. Less than a quarter of the caribou stayed south of
the Thelon, moving east toward Baker Lake. Those north of
the Thelon formed large aggregations in mid July, apparently
moving north to the height of land between Thelon and Back
Rivers before moving quickly southwest in late July. They
then moved rapidly west along the north shore of Aberdeen

Lake, and by 3 August at least 63,000 carihou had crossed

Thelon River west of Beverly Lake (Kelsall 1958).
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Baker Lake residents report several areas where
Beverly caribou traditionaily winter. These include high-
lands around Marjorie, Wharton, Tebesjuak, Mallery and
Princess Mary Lakes, Sissons Lake area and a large area

extending from south of Aberdeen Lake north toward Garry

Lake and Back River. They are unable to provide information

on numbers of caribou wintering in these areas in recent

vears, however,

ARCTIC FOX

Arctic Fox Biology - General

Arctic fox are year-round residents of the study
area, although certain regions are believed to support
larger populations than others. Arctic fox are hlghly'
mobile, with large home ranges much of the year, and they
may move long distances on or from tundra areas during
certain winters (Chesemore 1968, Wrigley énd Hatch 1976).
Arctic foxes are restricted to more specific areas during
the denning period (Macpherson 1969, Speller 1972).

Increased availability ¢f nutrients around dens
results in the presence of a patch of brilliant, yellow-
green vegetation (Danilov 1961, Macpherson 1969, Chesemore
1969), making dens somewhat conspicuous, particularly from
the air.

| Poxes in the study area tend to den in well-
vegetated areas of gentle slope, frequently eskers or

moraines overlooking valleys. Stable surface deposits are
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necessary for denning, and depth of adtive layer is an
important factor determining whether or not foxes can den in
any particular area (Chesemore 1969, Macpherson 1969).

Foxes favor fine, well-sorted silt and sand for denning,
avoiding talus slopes and areas of rocky debris (Macpherson
1969) and uniformly flat areas far from valleys (Danilov
1961). There is an apparent abundance of suitable denning
habitat in much of the study area.

Large dens in the study area may consist of up to
100 burrow entrances, many of which may have collapsed.

Over time, a series of dens may "move" slowly along a ridge
crest. Not all dens in one area are used in any one year,
and the proportion of dens occupied in different years may
differ. Of 203 dens examined over a b-year period, 154 were
occupied in at least one year. New dens are infrequently
constructed (the increment rate is about 0.3 percent per
year). If the long-term breeding population is assumed to
be about the same, average lifespan of study afea dens 1is
about 330 years. Dens are thus intermittently in use over a
long period, rarely being replaced and rarely becoming
uninhabitable (Macpherson 1969).

Macpherson (1969) found the mean density of dens
in 3 good denning regions in or near the study area to be at
least 1 den per 36 sq km (14 sq mi). The minimum distance
between occupied dens was about 1.6 km (1 mi) suggesting a
"distinct tendency" for denning foxes to keep their distance

from each other (Macpherson 1969, Speller 1972).
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Arctic foxes mate and occupy breeding dens in late
winter. They cannot dig new dens at this time, and must use
existing structures for whelping. Each pair has one litter
(mean litter size is 10.6), born in late May and weaned Sy
the third week of July. The male provides much of the food,
particularly when the pups are young and after weaning
(Speller 1972). The young disperse after mid August.

The primary food of arctic foxes in the study area
is lemmings, supplemented by birds, caribou carrion and
incidental items (Macpherson 1969, Speller 1972). Lemming
populations fluctuate widely with a periodicity of about
three years (Krebs 1963), with important repercussions on
fox population levels. Fox populations in the study area at
the start of the trapping season have varied four-to-five

fold in successive years (Macpherson 1969, Speller 1972).
FISH

Watershed and Biological Characteristics - General

The open water period of lakes in the Baker Lake
region is short (mid July to mid October for larger lakes).
Because of current and surface run-off, rivers freeze later
and break up earlier than lakes. Initial snowmelt run-off
occurs quickly, generally starting in late May, but peak
river discharges are often modified by the reservoir effect
of upstream lakes. 'The character of peak flow discharge

thus varies considerably between the drainage systems.
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Because of low water temperature and limited dis-
solved solids,_producﬁivity of waters here is low. This
results in slow fish growth rates, but fish live longer and
mature later than at more southern latitudes. Mature
individuals of most species probably do not spawn every year
in this area (McLeod et al. 1976).

The standing crop of fish in unexploited northern
waters is usually large, but local populations are readily
susceptible to over-harvest. When overfished such popula-
tions are slow to recover. This does not necessarily mean
the fish populations are unstable (Johnson 1975), but com-
pensatory adaptability to exploitation appears to vary
between species (Healey 1975). Fish species indicated in
the study area are listed in Table 5.1. Species distribu-
tion maps (Scott and Crossman 1973) indicate that arctic
char, lake trout, lake whitefish, lake cisco, round white-
fish, grayling, northern pike, lake chub, longnose sucker,
burbot, ninespine stickleback, slimy sculpin, spoonhead
sculpin, and possibly threespine stickleback would be found
in the study area. Fish collected for Polar Gas (McLeod et
al. 1976) included the marine four-horned sculpin in the
west end of Baker Lake. MclLeod et al. (1976) also sampled
fish along the proposed Polar Gas pipeline route in the
study area, but did not collect northern pike, lake chub,
spoonhead sculpin or threespine stickleback. Lawrence et
al. (in prep.), in sampling the Kazan, Pitz and Whitehills
drainages, also did not collect northern pike, but did

record lake chub and spoonhead sculpin south of the Thelon
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Table 5.1. Fish species of the Baker Lake Study Area,

Arctic char
Grayling

*Blackfin cisco
Burbot
L.ake chub
Lake cisco
Lake trout
Lake whitefish
Longnose sucker
Ninespine stickleback
Round whitefish
Slimy scuipin
Spoonhead sculpin

Four-horned sculpin

*tentative identification

120

Salvelinus alpinus {Linnaeus)
Thymallus arcticus (Pailas)
€oregonus nigripinnis {Gill)

Lota lota (Linnaeus)

Couesius plurnbeus (Agassiz)
Coregonus artedii {(Le Sueur)
Salvelinus namaycush (Walbaum)
Coregonus clupeaformis {(Mitchell)
Catostomus catostomus (Forster)
Pungitius pungitius (Linnaeus}
Prosopium cylindraceum . (Pallas)
Cottus cognatus (Richardson)
Cattus ricei (Nelson)

Myoxocephalus quadricornis
{Linnaeus)




River. They also collected what has tenativély been iden-
tified as blackfin cisco. Hatfield et al. (1977) report
northern pike in the Kazan drainage, but Lawrence et al. (in
prep.) suggest that the limit of pike distribution in this
region is south of the study area. It is also probable that
the study area is near the northeastern limit of distri-
bution of longnose sucker, burbot, and lake chub (McLeod et
al. 1976, Hatfield et al. 1977, Lawrence et al. in prep.).
Fewer spring spawning f£ish species are to be found
in the study area than in areas farther south. This is
probably because the short period of flowing water in many
small streams made conditions unsuitable for spring spawning.
Lake trout, lake whitefish, and lake cisco are
usually resident in lakes and spawn there in fall or early
winter. Their eggs incubate overwinter and hatch in spring.
At times these fish, especially lake cisco, use larger
rivers for feeding and rearing (McLeod et al. 1976), but
they are thought to overwinter mainly in deeper lakes.
Grayling usually overwinter in lakes, but migrate to small
streams during spring breakup for spawning. These small
streams provide nursery habitat for young grayling, but the
fish return to deeper water in fall. Arctic char are pro-
bably present in the study area as both anadromous and
freshwater forms. Although migration patterns of anadromous
char are not well understood in this area, spawning always
occurs in freshwater during fall, and the eggs hatch in

spring.
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Back River Drainage

Waters in this drainage flow east and then north
from west~central Keewatin to enter the Arctic Ocean at
Chantrey Inlet. Within the study area this system is
limited to headwaters of a few northerly flowing tributary
streams and rivers, the largest of which is the Meadowbank
River. There are no large lakes in that part of the Back
River drainage included in the study area. Because these
are headwater streams and rivers, and because there are no
lakes to buffer flow, stream and river discharge in this
system has great annual extremes.

Scott and Crossman (1973) indicate presence of
arctic char, lake trout, lake whitefish, lake cisco, round
whitefish, grayling, northern pike, burbot, ninespine
stickleback, slimy sculpin, and possibly longnose suckers
within the Back River drainage in the study area. Hatfield
et al. (1977) report probable occurrence of arctic char,
lake whitefish, and lake cisco, and confirmed occurrences of
lake trout, round whitefish, and grayling in the Meadowbank
River near Nanau Lake. Arctic char probably do not ascend
to headwaters within the study area, but lake trout, nine-
spine stickleback, and slimy sculpin were collected from the
headwaters of Meadowbank River (McLeod et al. 1976).

No mercury testing has been done of lake trout
from the Back River drainage within the study area. Tests
done on lake trout from Garry Lakes, however, indicate
moderate levels of mercury (G.W.G. McGregor, Fisheries and

Marine Service, personal communication).
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Dubawnt River Drainage

Waters in this drainage flow north from south-
central Keewatin, entering the Thelon River between Beverly
and Aberdeen Lakes. Wharton and Marjorie Lakes are part of
this system, as is Dubawnt Lake which is southwest of the
study area. The reservoir effect of these lékes evens out
annual flow to the point that maximum discharge is one of
the lowest for the major drainages in the study area, yet
minimum discharge is one of the greatest.

Scott and Crossman (1973) indicate presence of
lake trout, lake whitefish, lake ¢isco, round whitefish,
grayling, lake chub, northern pike, longnose sucker, burbot,
ninespine stickleback, slimy sculpin, and spoonhead sculpin
in the Dubawnt drainage. Arctic char are absent from the
drainage. Few fisheries investigations, other than mercury
testing, have been done in this drainage, and little is known
about spawning areas or fish distribution and movement.
Mercury testing of lake trout from Dubawnt Lake shows lower
levels of mercury than for other lakes tested in the Baker

Lake region (G.W.G. McGregor, personal communication).

Thelon River Drainage

Waters in this main drainage flow east through
Aberdeen, Schultz, and Baker Lakes and into Chesterfield
Inlet. Other large lakes in this area drain directly into

Baker Lake; Whitehills Lake from the north and Pitz Lake
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from the southwest. Wind tides apparently push sea water
from Chesterfield Inlet into Baker Lake, forming a bottom
layer of saline water in the east end of the lake (Johnson
1965). The reservoir effect of large lakes in this drainage
modifies extremes in seasonal discharge. Ice scour in the
Thelon River near Baker Lake is considerable during breakup.
Freezeup of Chesterfield Inlet occurs later than for Baker
Lake because of water currents and increased salinity.

Scott and Crossman (1973) indicate presence of
arctic char, lake trout, lake whitefish, lake cisco, round
whitefish, grayling, northern pike, longnose sucker, burbot,
ninespine stickleback, slimy sculpin, and spoonhead sculpin
in this drainage. Aberdeen, Schultz, and Baker Lakes contain
sizeable populations of lake trout, lake whitefish, lake
cisco, and round whitefish (McLeod et al. 1976; study
interviews). Arctic char are common but not abundant in
parts of Baker lLake, and present but not common in Schultz
and Aberdeen Lakes. Spoonhead sculpin are apparently
present in Aberdeen Lake (Scott and Crossman 1973), and have
been found in Pitz Lake (Lawrence et al. in prep.). Four-
horned sculpin, a marine species, are found in Baker Lake
(McLeod et al. 1976)., Hatfield et al. (1977) report the
presence of arctic char, lake trout, lake whitefish, round
whitefish, grayling, lake cisco, longnose sucker, and burbot
in this drainage near the proposed pipeline route.

Investigations by McLeod et al. (1976) indicate
year-round residence for several fish species in the west

end of Baker Lake, and possible spawning of lake trout, lake
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whitefish, and lake cisco near the mouth of Thelon River.
Spawning areas may, however, be more widespread and general.

Limited testing of Schultz and Pitz Lakes show
lake trout there to he relatively low in mercury (G.W.

G. McGregor, personal communication).

Kazan River Drainage

Waters in this drainage flow north and east from
southern Keewatin to enter Baker Lake on its south shore.
Three major lakes (Tebesjuak, Mallery, and Princess Mary)
drain via the Kunwak River into the Kazan River at the west
end of Thirty Mile Lake. Yathkyed Lake, located just south
of the study area, and Forde Lake drain into Thirty Mile
Lake via the Kazan River. Some river rapids (e.g. the
outlet of Princess Mary Lake) remain open throughout the
winter (study interviews).

Scott and Crossman (1973) indicate presence of
lake trout, lake whitefish, lake c¢isco, round whitefish,
grayling, northern pike, longnose sucker, burbot, ninespine
stickleback, and slimy sculpin in this drainage. Lake chub
were collected by Lawrence et al. (in érep.) from the Thirty
Mile Lake area, but not north of there. Hatfield et al.
(1977) report lake trout, lake whitefish, round whitefish,
grayling, lake cisco, longnose sucker, burbot, and northern
pike from this drainage. There is no record of arctic char

in this drainage, but some may ascend to Kazan Falls from
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Baker Lake. Upstream movement of all fish is apparently
blocked by Kazan Falls. Seasonal fish movements in this
drainage are not well understood, but fish movement at the
outlet of Princess Mary Lake is suggested by traditional
winter and spring harvest there (study interviews).

Yathkyed Lake is the only lake in this drainage
from which lake trout have been tested for mercury. Limited
samples suggest moderate levels of mercury in trout from

this lake (G.W.G. McGregor, personal communication).

Ferguson River Drainage

Ferguson, Parker, and Banks Lakes flow into
- Kaminuriak Lake and hence southeast via the Ferguson River
into Hudson Bay south of Chesterfield Inlet.

Scott and Crossman (1973) indicate presence of
arctic char, lake trout, lake whitefish, lake c¢isco, round
whitefish, grayling, northern pike, longnose sucker, burbot,
ninespine stickleback, and slimy sculpin in this drainage.
The presence of lake trout, lake whitefish, lake cisco,
longnose sucker, grayling, arctic char, and burbot has been
confirmed by Bond (1975). Lake trout and lake whitefish are
the main, large species in the lakes. Arctic char are found
occasionally in this drainage within the study area. Growth
rates of Kaminuriak Lake whitefish appear moderately high
while growth rates of lake trout from this lake appear low

compared to other northern lakes (Bond 1975).
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On the basis of limited samples, lake trout fxom
Kaminuriak Lake appear to have moderate mercury levels,
while trout from Parker and Ferguson Lakes appear quite high
in mercury. In Kaminak Lake, south of the study area,
mercury levels in trout also appear high (G.W.G. McGregor,
personal communication). This drainage may have the highest

levels of background mercury in the Baker Lake region.

Quoich River

The Quoich River, draining Tehek Lake, flows
southeast into Chesterfield Inlet. St. Clair Falls is about
25 kilometres (15 miles) upriver from Chesterfield Inlet.
Quoich River is the smallest of the major rivers in the
study area and exhibits a great difference between maximum
and minimum daily discharges (Environment Canada 1976a).
This is a result of there being no large lakes, other than
Tehek Léke, to impart a reservoir effect on river discharge.

Fish presence and distribution in this drainage
are poorly understood, but distribution maps from Scott and
Crossman (1973) indicate that arctic char, lake trout, lake

whitefish, lake cisco, round whitefish, grayling, northern

- pike, longnose sucker, burbot, ninespine stickleback, and

slimy sculpin may be found here. Information from local
residents indicates that arctic char migrate in the Quoich
River, and lake trout and lake whitefish are present in the

drainage.
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No mexrcury testing of lake trout has bheen done in

this drainage (G.W.G. McGregor, personal communication).
WATERFOWL

Waterfowl Biology - General

Several species of waterfowl breed and/or moult in
the study area. The most significant of these for harvest
are Canada, lesser snow and white~fronted geese. Oldsquaw
are the most common ducks and other ducks, though present,
occur in lesser numbers. Although several species of water-
fowl occur extensively throughout the region, no extremely

large aggregations are known anywhere in the study area.

Canada Geese. Nesting Canada geese in the Baker

Lake area are of the tallgrass prairie population of lesser
(small-race) Canada geese. This population has the largest
range of any Canada goose population (Bellrose 1976).'
Nesting pairs are widely distributed in Keewatin south of
the Thelon River (Mclaren et al. 1976, 1977)..

'Breeding Canadas arrive in Keewatin in late May
and early June, but numbers are low in most areas {(McLaren
et al. 1976, 1977). They nest in relative isolation from
each other in a wide variety of sites, including marshes,

tundra and on islands (Bellrose 1976). Preferred sites at
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McConnell River (MacInnes 1962) were hummocky, sphagnum-
covered sites less than 0.45 m (1.5 ft) aboyve summer water
level. The same nest sites are apparently used in succeed-
ing years, but they will go to nearby sites if preferred
ones are unavailable (Bellrose 1976). MacInnes (1962) found
nest densities at McConnell River as high as 8 per sq km (20
per sq mi), with a mean of 2.5 nests per sqg km (6.5 per sg
mi). Most nests were over 90 m (100 yd) from their nearest
neighbor.

Canada geese are among the earliest waterfowl to
nest in spring, as soon as favoured sites are clear of snow.
In the McConnell River area, egg laying begins in late May
or early June (MacInnes et al. 1974), and hatching occurs
about four weeks later. There is no evidence of renesting
in the arctic (MacInnes et al. 1974). Young attain flight
within 52 to 60 days. 1In the Hudson Bay area peak numbers
of Canada geese migrate south about 1 September (MacInnes
1963, Bellrose 1976), and most have left central Keewatin by
early September (McLaren et al. 1977).

Non-breeding individuals of several races of
Canada geese make an annual moult migration to specific
northern areas, one of which is the Beverly-Aberdeen Lakes
region. Moulters here between mid June and late July or mid
August include males, subadults, and non-breeding and
unsuccessful-breeder females of the giant and western races
which have migrated 1600 to 3000 km (1000 to 2000 mi) from

breeding ranges in the northern U.S.A. and southern Canada
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(Kuyt 1966, Sterling and Dzubin 1967). Canada geese actu-
ally nesting in the arctic begin the moult one or two weeks
after hatching has occurred. During the moult, hody fat
reserves are consumed (Kuyt 1966).

Moulters are believed to show strong fidelity to
specific moulting sites. Major systems of rivers and
connected lakes are particularly attractive to moulters
which are generally restricted to stream and lake shores.
Tributary streams and lakes are rarely used, and then only
by groups of 20 or less on any lake. 1In early moult phases
moulters are believed to spend most of their time on water

in flocks of 3 to 2,000 (Sterling and Dzubin 1967).

Lesser Snow Geese, - The breeding range of lesser

snow geese has changed dramatically in the last two decades,
with rapid growth of new colonies on the western side of
Hudson Bay (Kerbes 1975). They arrive in the eastern and
central arctic in mid to late May and leave in mid to late
September (Bellrose 1976, McLaren et al. 1977). Snow geese
generally breed in dense colonies of up to 160,000 nests
(Kerbes 1975). Although no major breeding colonies are
known in the Keewatin interior, small nesting colonies of

snow geese are locally distributed throughout Keewatin

(McLaren et al. 1976, 1977). McLaren et al. (1977) suggested

the existence of a snow goose migration corridor across
central Keewatin from the Hudson Bay coast to more northerly
nesting areas. Local watercourses serve as stopover points

in both spring and fall migration.
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Nesting colonies are located in low, grassy tundra
plains; along broad, shallow rivers; and on islands in
shallow lakes within about 130 km (80 mi) of the coast.

Nest sites are built up over a period of years. Egg-laying
begins in early June. Although delayed nesting results in
smaller clutches, only one clutch is initiated. Moult

begins in early July, with a flightless period of three to

four weeks (Bellrose 1976).

White~fronted Geese. Small numbers of white-

fronted geese breed locally in Keewatin. They arrive on
breeding grounds in mid to late May. Favoured nesting sites
for these non-colonial nesters are tidal sloughs and sedge
marshes, and less often margins of tundra hummocks. Shortly
after hatching, they leave the nest and move to water. Fall
migration occurs in late August or early September (Bellrose

1976).

Oldsquaw Ducks. Oldsquaw are sea ducks, and there

are about 1.5 million of these circumpolar breeders in
eastern arctic tundra areas. They arrive in coastal areas
in late May and on the tundra by mid June. They are common
nesters in coastal regions and inland wherever tundra-like
conditions exist. They prefer islands or uplands near
lakes, never far from water. Nests may be grouped, parti-
cularly on islands. There is no evidence of renesting.

Shortly after hatching the broods go to water, either stay-
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ing inland until fall or travelling down rivers to the sea.
Males leave breeding areas to moult by mid July, and breed-

ing grounds are deserted by mid September (Bellrose 1976).

Areas of Particular Importance to Waterfowl (Map 12)

Area l: Shore of Baker Lake, including delta of

Kazan River. McLaren et al. (1976) found moulting and

breeding Canada geese around Baker Lake on 21-23 July 1975,
mostly around Kazan River mouth and the east end of Baker
Lake. Moulters were also common along the north shore of
Baker Lake. Snow geese were common near the mouth of the

Kazan in late summer in both 1975 and 1976, while Canadas

were more common between Thelon and Kazan Rivers (Mclaren et

al. 1976, 1977). Snow and Canada goose numbers increased
around Baker Lake in the latter half of Adgust 1376, with

several hundred brood-rearing snows and brood-rearing and

moulting Canadas present until about mid September. Canadas

may use the eastern end of Baker Lake for late-summer
staging (McLaren et al., 1976, 1977).

McLaren et al. (1976) reported small numbers of
oldsquaws and eiders near the mouth of Kazan River in late
August. Mowat and Lawrie (1955) reported the eider as the
most common breeding duck in Baker Lake. Clarke (1940)
reports Porsild's observations of large flocks of Canadas,
and lesser numbers of moulting snow geese around Baker Lake

on 29 August 1930. Oldsquaw ducks were common.
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Baker Lake residents reported that the mouth of
the Kazan is a nesting area for Canada and snow geese (study
interviews), and much of the area was identified as im-
portaﬁt for goose nesting on the I.L.U.0.P. ecological

composite map and by ITC (1975).

Area 2: Central and western Aberdeen Lake and

islands between Beverly and Aberdeen Lakes. About 10,000

large-race Canada geese moult in the islands area between
Beverly and Aberdeen Lakes between mid June and late July
or mid August (Kuyt 1966, Sterling and Dzubin 1967).
Sterling and Dzubin (1967) describe an important moulting
area at the east end of Beverly Lake, and report that since
1955 moulting populations had been increasing in this area.
Moulting Canadas are restricted to streams and lakeshores,
occupying sand beaches and sedge meadows that flood in
spring; few moult on upland tributary streams and lakes
(Sterling and Dzubin 1967).

At least 30 white~fronted geese were nesting bet-
ween Beverly and Aberdeen Lakes in August 1960 (T. Barry,
personal communication to Kuyt 1962), and Mowat and Lawrie
(1955) recorded white~-fronts at Beverly Lake in July 1949.
Thelon River may have become more important for breeding
white-fronts in recent years (RKuyt 1962). Clarke (1940)
reported Canada geese were abundant along Thelon River
between Thelon Game Sanctuary and Baker Lake, although
Sterling and Dzubin (1967) reported the Thelon system was

unimportant for breeding, small-race Canadas. Clarke
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(1940) repqrted oldsquaws were common in this arxea. Snow
geese also nest and moult here, although numbers are unknown
(CWS 1972). Hawkins (1973) described nesting snow geese, a
few Canadas and an oldsquaw nest on Goose Islands near the
entry of the Thelon into Aberdeen Lake.

Several Baker Lake residents reported geese nest-
ing in western Aberdeen Lake and the islands area, but
estimates of numbers were unavailable (study interviews).
They were unable to provide information on moulting geese in

this area.

Area 3: Kazan River, Thirty Mile Lake and

Kunwak River. MclLaren et al. (1976, 1977) found Canada and

SnOW geese common on rivers in the area. They observed 3.7
snow geese per sg km (9.7 per sg mi) in early June 1976, and
at least 121 non-breeding, flightless Canadas and 1l broods
along Kazan River on 21 to 23 July 1975. Snow geese were
locally common along the Kazan between Forde and Baker
Lakes. They also found moderate numbers of breeding and
moulting Canadas east of the Kazan between 18 June and 1l
July 1975, and observed Canadas along the river in early
September. They observed nesting snow geese along Kazan
River and Thirty Mile Lake and saw 56 at the east end of
Thirty Mile Lake on 21-23 July.

Miller (1972) recorded 21 snow geese nesting on
the cliff top at Kazan PFalls in mid July 1970 and isolated

Canada goose nests along Kazan River. Clarke (1340) re-
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ported observations of Canada geese along the Kazan although
oldsquaw were the only common duck in the Kazan River area.

McLaren et al. (1977) postulated a snow goose
migration corridor through interior Keewatin to nesting
areas further north, and Kazan River area may be an im-
portant stopover point in spring and fall. Ducks also stage
here prior to dispersal to nesting areas.

There were seve:al reports by Baker Lake residents
of Canada and snow geese nesting along Kazan River and

Thirty Mile Lake (study interviews).

Area 4: Between Ferguson and Forde Lakes.

McLaren et al. (1976) reported 22 birds per sq km (57 per sg
mi) northwest of Ferguson Lake in late June 1975. Of these,
about half were waterfowl, with Canada geese, green-wing
teal, pintail and greater scaup most common . They reported
19.8 birds per sq km (51.6 per sqg mi) south of Forde Lake in
late June 1975, of which only moderate numbers (5.6 per sq
km or 14.6 per sq mi) were waterfowl. Snow geese were
common (132 per sqg km or 342 per sq mi) west of Ferguson
Lake in early June 1976 (McLaren et al. 1977). Shores of
Thirty Mile Lake are important staging areas for hundreds of
geese and ducks prior to dispersal to nesting grounds
(McLaren et al. 1977).

Baker Lake hunters were unable to supplement
published information on waterfowl in this area (study

interviews).
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Area 5: Around and northeast of Pitz Lake.

McLaren et al. (1976) reported 15.1 birds per sq km (39.3
per sq mi) south of Pitz Lake in late June 1975, about one-
fourth of which were waterfowl, primarily oldsquaws and snow
~geese. Nesting Canada geese were not abundant between 18
June and 11 July 1975 (3.0 per sq km or 7.7 per sq mi).

In late June 19735, MclLaren et al. (1976) found
high waterfowl densities (24.2 per sq km or 62.8 per sg mi)
northeast of Pitz Lake, an area with numerous lakes, ponds,
streams and sedge marshes. Common species included old-
squaws, snow and Canada geese, green-wing teal and pintail.
They reported this to be the richest waterfowl region along
the proposed Polar Gas alignment within the current study
area.

In spring, Pitz Lake is a staging area for hun-
dreds of geese and ducks, and snow geese may stop here along
a possible spring migration corridor across central Kee-
watin. Thousands of snow geese stop here during fall
migration, during which McLaren et al. (1977) observed 34
sSnow geese per sq km (88 per sq mi) west of Pitz Lake.

Many Baker Lake residents reported nesting Canada
and snow geese in this area, particularly northeast of Pitz
Lake (study interviews). The Baker Lake Land Freeze Pro-
posal (ITC 1975) also indicated the area's importance for

nesting waterfowl.
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Area 6: Quoich River. McLaren et al. (1976)

observed about 750 waterfowl along Quoich River in late
August 1975, Ninety-five percent of these were Canada
geese, three—-quarters of which were within 80 km (50 mi) of
Chesterfield Inlet. In late August, these authors observed
10.0 post-moulting waterfowl per sgqg km (26.1 per sg mi) in

31 flocks.

137




138




CHAPTER 6

RECENT INDUSTRIAL LAND USE

IN BAKER LAKE STUDY AREA

This chapter reviews recent industrial activity in
the Baker Lake study area, and presents a brief overview of
the framework regulating mineral exploration activity.
Attention is focussed on mineral exploration, primarily for
uranium which has been the most widespread activity and the
focus of local concern. Activity associated with the
development of an application to construct the proposed
Polar Gas natural gas pipeline through the study area is

briefly outlined.

REGULATORY FRAMEWORK FOR MINERAL EXPLORATION

Canada Mining Regulations pursuant to the Terri-
torial Lands Act and the Public Lands Grants Act, and Land
Use Regulations pursuant to the Territorial Lands Act com-
prise the main framework regulating mineral exploration and
development.

The relevant aspects of the Canada Mining Regu~-
lations are as follows.

Persons or companies may apply for prospecting
permits for the exclusive right to explore and develop

minerals within an area. North of 60° latitude, permits
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cover areas defined by mineral ¢laim staking sheets which
are defined as areas bhounded by 15 minutes latitude and 30
minutes longitude. During the three-year term of a permit,
a permit-holder must spend specified sums of money on ex-
ploration.

At the end of the first year, a permit holder must
relinquish at least one-quarter of his original permit area.
At the end of the second year the holder must relinguish an
area which, together with that already released, makes up
one-half of his original permit area. Before the end of the
three~year permit term, the holder must stake mineral claims
or relinquish all rights in the area.

Individual claims are limited to a maximum of
51.65 acres (20.90 ha). The number of claims which a permit

holder may stake are:

FPirst Year - up to 90 claims

Second Year - up to a total of 270 claims
for first and second year.

Third Year - up to a total of 450 claims
for 3 years.

A claim may be held for a maximum of 10 years providing that
work to the value of $100 is done on the claim each year or
$100 is paid to the Mine Recorder. Work in excess of $100
may be considered as work done in subsequent years.,

At the end of the l0~year claim period, a holder

must apply for a lease to the claim or lose all rights. He
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may also apply for a lease before the end of the 1l0-year
term if: the claim has been kept in good standing for 5
years, or the claim is producing at least 5 tons of ore per
day.

Leases are valid for 21 years and may be renewed
if the lease is kept in good standing. Lease rentals are
nominal and are reduced by the amount of royalties paid.
Leases for producing mines are renewed automatically on
expiry.

Various activities associated with mineral ex-
ploration and development require a land-use permit.
Activities such as airborne surveys and ground surveys using
small, mobile camps would not require a land-~use permit. A
land-use permit and conditions pursuant to same would apply,
however, to any exploration activity characterized by fuel
caches of over 4000 1 (880 gal), camps of 2000 or more man-
days occupancy, or use of power-driven drilling equipment of
more than 500 kg (1100 lbs). Many activities, particularly
those undertaken during earlier stages of exploration, are
normally of a duration and scale, or can be so organized, as

tO not require a land-use permit.
RECENT MINERAL EXPLORATION ACTIVITY
Map 13 shows mineral claim~staking sheet areas

fully or partially under permit at present, permit areas

that have been relingquished, claim-staking sheet areas
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within which claims have been filed, and claim-staking sheet
areas where permits have not been issued.

A great deal of interest was first shown in the
area in 1969 when prospecting permits were issued for 35
mineral claim-staking sheets, or one=-third of the total
area. Activity was concentrated in the central and northern
parts of the study area (a broad band of land generally
running east from Princess Mary Lake, south of Baker Lake to
Bowell Islands, and a broad north-south area generally
bounded on the south by a line joining Marjorie and Sissons
Lakes and on the north by the study area boundary).
Aquitaine Company of Canada Ltd., with 12 permit areas, was
the most active company. Most of these permits were relin-
quished or they lapsed in the following three years with
only four leading to claims.

Only seven more permits were issued in the follow-
ing four years, all of these in the central parts of the
study area (generally in two broad bands, one parallel to
Thirty Mile Lake, the other between the Akutuak and Quoich
Rivers north of Baker Lake). New Continental 0il Ltd. was
the most active company. All seven permits were later
relinguished or allowed to lapse.

There was renewed interest in the area in 1974
when 7 permits were issued for staking sheets not previously
explored and 17 permits were issued for staking sheets
previously under permit and subsequently relinquished. Of

these, Pan Qcean 0il Ltd. held 9, Metallgesellschaft Canada
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Ltd. 11, and Shell Canada Ltd. 4. Most of these permits
were located in the south-central and north-central parts of
the study area (generally a large block of land in the
Wharton-Tebesjuak Lakes area, and a broad band of land
trending east from Princess Mary Lake, straddling Thirty
Mile Lake and terminating south of South Channel; and a
broad north-south band stretching from Mallery~Princess Mary
Lakes in the south to the northern boundary of the study
area). Some of these permits were later relinguished,
including all four areas held by Shell Canada. As a result
of this exploration, eight claims were filed by Pan Ocean
and six by Metallgesellschaft.

More recently a number of new, second, and third
permits have been issued, mainly to Urangesellschaft. This
company holds permits in 10 staking sheet areas, mostly in
the northern section of the study area, and exploration is
in progress.

At the present time approximately 6.8 percent of
the study area (510,120 ha or 1,260,000 acres) is covered by
permit and approximately 1.4 percent (108,900 ha or 269,000
acres) is claimed. To date, permits have never been issued
for 48 of the 105 mineral claim-staking sheets in the study
area. Permit holdings for the remaining 57 sheets were
largely confined to the central and northwestern portions of
the study area, with some holdings in the southwest,
Eighteen of these permit areas have been relinquished with
no claim staking activity. The majority of these relin-

quished permit areas lie in an east-west strip through the
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centre of the study area, and in two small blocks in the
western and southwestern portions of the study area.

The location of recent claims provides some in-
sight into the areas of highest probability for development
of a uranium mine should suffucient reserves be discovered.

To date, exploration activity has not proceeded
beyond a preliminary level over much of the area. The most
intensive activity has been diamond drilling on claims in
the Kazan Falls area.

A brief description of the sequence of events
which characterize the mineral exploration and development
process, from preliminary airborne radiometric surveys
through development of an operating mine is presented in

Appendix A.

POLAR GAS PROJECT

In December 1977, Polar Gas made initial filings
and application to the National Energy Board (NEB) to con-
struct a natural gas pipeline from the Arctic Islands to
southern markets. The routing of the proposed pipeline,
shown on Map 13, crosses the Baker Lake study area. The
alignment crosses the northern study area boundary west of
Tehek Lake, crosses Thelon River between Baker and Schultz
Lakes, skirts the west side of Pitz Lake, crosses Kazan
River at the western end of Thirty Mile Lake, and crosses
the southern boundary of the study area west of Ferguson

Lake.
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Polar Gas has undertaken biélogical and geotechni-
cal studies to establish alignment, and to assess potential
environmental impacts of the proposed pipeline. Many of
these studies have been relatively small scale and
consequently did not require land-use permits. Some field
programs requiring land-use permits were not undertaken in
the Baker Lake area in 1977-78 due to the restraint on
industrial land-use activities.

A brief description of pipeline activities, from
preconstruction surveys to operation and maintenance, is

presented in Appendix A.







CHAPTER 7

POTENTIAL IMPACTS AND CRITICAL AREAS

This chapter presents a matrix portraying poten-
tial impact on traditionally harvested fish and wildlife
populations of the'study area due to various facilities and
activities associated with uranium exploration and develop-~
ment and pipeline construction, operation and maintenance.
Areas regarded as critical for sustaining these populations
are identified using biological criteria, and- potential
impacts identified in the matrix are addressed for these
critical areas. Land-use controls for each critical area
are subsequently recommended.

Before proceeding with a discussion of the poten-
tial impact matrix and critical areas, however, a brief
overview of facilities and activities associated with the

types of industrial development envisaged is presented.

POTENTIAL INDUSTRIAL DEVELOPMENT

Mineral Exploration and Development

Recent exploration activity in the Baker Lake
study area has resulted in some claim staking and raises the

possibility of mining operations in the foreseeable future.
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While claims have been staked for ore bbdies containing a
variety of minerals, the most likely mineral to be econo-
mically developed is uranium.

Mineral exploration leading to mine development is
a staged process. Airborne surveys to detect promising
areas are followed by ground surveys to ascertain presence
of an ore body. This is followed by diamond drilling to
sample and determine the extent of the ore bedy. If suffi-
cient ore of acceptable grade is found, mine development may
be initiated.

If a mine were to be developed in the Baker Lake
area it is likely that materials, fuel, and equipment would
be barged into Baker Lake and transported overland by winter
road to the mine site. Yearly resupply of large amounts of
chemicals and fuel for mine and mill operation would follow
the same route. Construction of a wharf on Baker Lake would
undoubtedly be.required.

Milling of uranium ore requires large amounts of
chemical reagents. Sulphuric acid or sulphur (for the manu-
facture of acid), sodium chlorate, and lime are used in con-
siderable quantities in uranium recovery and are stockpiled
on site. Many other reagents are.also used in smaller
quantities.

Mill tailings are discharged in a slurry to a
natural basin or man-made pond where heavy materials settle
out., To precipitate heavy metals in the pond before dis-

charge, tailings pH is adjusted from acidic to .alkaline.
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Secondary treatment of tailings ligquids by addition of
barium chloride causes precipitation of radium in a second-
ary pond. After a suitable retention period effluents are
discharged to surface waters.

Jet aircraft are likely to be used to transport
recovered uranium from the mine sites and backhaul supplies,
requiring construction of a suitable airstrip.

A more detailed description of activities and
facilities which are likely to characterize uranium explora-

tion and development is presented in Appendix A.

Polar Gas Pipeline

The proposed Polar Gas pipeline is intended to
carry natural gas from the Arctic Islands southward to the
existing TransCanada pipeline in Ontario, a distance of
3700 km (2300 mi). Chilled through areas of continuous
permafrost, the proposed pipeling would carry an estimated

87 million m>

(3 billion ft3) of gas per day. Proposed
routing of the 107~-cm (42-in) diameter, fully-buried pipe-
line crosses the study area in a north-south direction
passing west of Baker Lake hamlet.

Central transfer facilities will be on Chester-
field Inlet. Materials, equipment, and fuel for pipeline
construction will be offloaded from ocean-going vessels for
barging to a staging site at the west end of Baker Lake.

Wharves, warehouses, other storage facilities, accommoda-

tions, and an airstrip will be required at the staging site,
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and a gravel access road will be constructed to the pipeline
right-of-way.

Some 930 km (580 mi) of pipeline will be con-
structed from the Baker Lake base over a four-year period.
Pipeline construction will be suspended from mid November to
March, although compressor station construction will con=-
tinue year round. Initially one compressor station will be
constructed within the study area, with two others to be
completed in the future, A gravel road will be constructed
along the right-of-way to provide access during construction
and for repair.

A more detailed description of the activities and
facilities likely to characterize pipeline construction,

operation and maintenance is presented in Appendix A.

Other Developments

Other industrial activities could occur within the
study area in the future, including base-metal mining and
hydro=-electric developments. Noteworthy base metal dis-
coveries have been made in the area (e.g. Ferguson Lake) and
the hydro potential of study area rivers has been appraised
and potential development sites identified. We regard the
possibility that these developments will occur in the fore-
seeable future as unlikely, and have as a consequence not

addressed them in this study.
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POTENTIAL IMPACT MATRIX

The vertical axis of the potential impact matrix
(Fig. 7.1) lists those facilities and activities which
characterize mineral exploration and development, and pipe-
line construction and operation. These facilities and
activities were briefly described in the preceding dis-
cussion.

The horizontal axis of the potential impact matrix
lists life-history phases for the most important tradi-
tionally harvested species with the exception of fish, which
are addressed on the basis of general habitats. For other
species, namely caribou, snow geese, Canada geese, and
arctic fox, those life-history phases important for sus-
taining populations or particularly susceptible to adverse
impacts are considered.

Within the matrix, potential impacts are portrayed
in terms of severity (moderate and high) and duration
(short-term and long-term). For purposes of this appraisal,
moderate severity is defined as a perceptible change in
species population or distribution pattern. High severity
is defined as a readily noticeable change in species popu-
lation or distribution pattern.

Judgements of severity are of necessity subjec~
tive. Data are not sufficient to determine whether popu-
lations are being harvested at or near capacity, 1if popu-
lations are at or near the carrying capacity of their

habitat, or what effects environmental factors (e.g. climate)



have had or are currently having on population levels and
distribution patterns. Similarly, facility- and activity-
related impacts on fish and wildlife populations are poorly
understood, and opinions on the potential for various faci-
lities and activities to affect wildlife populations and
distributions vary.

When the severity of a potential impact was
regarded moderate or high, an "M" or an "H" respectively was
recorded in the appropriate matrix cell., A blank matrix
cell indicates that potential impact was judged to be either
insignificant or of low severity.

For purposes of this study we have regarded as
short-term any change in population or distribution pattern
which reverts to pre-impact levels in less than three
years. Conversely, changes which persist beyond three years
are regarded long-term. Judgements respecting duration of
potential impacts are also subjective.

Duration of impact is portrayed in the matrix only
for potential impacts assigned a moderate and high severity
rating. This is done by placing an asterisk(*) in any cell
where impact is regarded long-term.

The potential impact matrix simply signifies the
level and duration of impact that is regarded as possible if
the facility or activity in question were to be located in
a sensitive (critical) area, improperly designed, or in-
appropriately timed. The presence of "M" or "H", with or

without an asterisk, in a particular matrix cell does not

AN BN =N Tn Em B s



o
IMPACTS WATERFOWL CARIBOU 3 FISH
M = Modarate, short-tarm impacts b
e Hian o tem impacm )
:"-Hl-?igi«, long-term impacts g:::va g:'.‘::” ‘§ ol o -g _§ g’ :‘
2ol £ L&) E ] 2 - e | =
EXPLORATION & DEVELOPMENT ACTIVITIES nost and mouit :E;E' '§ g% 5 el % gé § 2 §i§ g%
gw CAMPS M
;fé" AIRCRAFT H M M| H{H|M[M H
i3 FUEL STORAGE AND HANDLING
a? CAMPS M
§§’ AIACRAFT H M M |H | H H
- gg FUEL STORAGE AND MANDLING
2 On SURVEY ACTIVITIES M
E 8, CAMPS M
S §§Z AIRCRAFT H M M| HIH H
g E§8 FUEL STORAGE AND HANDLING M
o o< DRILLING AND BLASTING H M MH [ R H
= BARGING AND STAGING
2 WINTER ROADS M M H
; 25 PERMANENT ROADS H M H{H H M ]|M N M
S 025 AIRCRAFT H M M| H[H H
';: ez(é FUEL STORAGE AND HANDLING M M M M| H
< wh | came " " — — ——
= gé SITE PREPARATION " " v lw " N
b4 {including tailings ponds)
UEJ, BORROW AREAS H* Me M| ™ o M | M
2 FACILITY CONSTRUCTION
E (including water and sewage facilities) H M MM H
% PRESENGE OF FACILITY H* M+ M* [ m* H* .
. CAMP M+ M* | Mme H* M= {H*
gz WINTER ROADS M* M- AR
a0 PERMANENT ROADRS H* M= H* P H* | H* | M* [ M™ H*
EE AIRCRAFY H* M M= H= | H* H*
ue FUEL/CHEMICAL STORAGEMANDLING H M M* M| H
38 ACID PLANT MM [ me | me M*
WATER SUPPLY H* M* | M
TAILINGS AND WASTES M| H®
- CAMPS M
é; AIRCRAFT H M M| H | H H
8§§ FUEL STORAGE AND HANDLING
wn SURVEY ACTIVITIES M
CAMPS H M M M H M ~ M
g FUEL STORAGE AND HANDLING H L\ ™M M 2}
" 35 BARGING AND STAGING H H
Z Fig | BORROW AREAS H* M* MM H M LM
o gag ROADS AND PADS H M HH|H MM H M
% §§8 AIRCRAFT H M MH A i
s COMMUNICATION TOWERS n " M ™ "
g BORROW AREAS (2R M* M M H M
E‘ = MAINLINE CONSTRUCTION H M H H al M M H H M
o« z0 TESTING H
o gg COMPRESSOR STATIONS H M MM H
g UEJ;SE ROADS H M H R H MM H ™
202 [ camPs H M M| M M v
£29 FUEL STORAGE AND HANDLING H M M
AIRCRAFT H M MiHIH H
. § | GROUND TRAFFIC AND ROAD He v el Helae Mo M. e
& E | AIRCRAFY M M- Ve M Ve
§“_§ PIPELINE (buried) He
824 [ COMPRESSOR STATIONS He M* Mt M* He

Fig. 7.1 POTENTIAL IMPACT MATRIX

153




necessarily mean that particular facility or activity will
always have the severity and duration of impact indicated on

the species or species life~history phase addressed.




Beverly and Kaminuriak caribou are believed to .

account for essentially all caribou meat obtained by Baker
Lake residents. .Consequently, protection of these popula=-
tions from serious, development-related conflicts is con-
sidered essential. Four types of areas have been identified
as critical for sustaining these populations: spring migra-
tion routes, calving grounds, post-calving ranges, and main
water-crossing sites (Map 14). It is in these areas that
industrial development could have the most serious effects,
both immediate and long-term, on caribou populations and
distribution, and thus on resource harvest. Long-term
fidelity by caribou to most of these areas indicates their
importance as focal points in the caribou annual cycle.

The critical areas may be described briefly as

follows:

Area 1 covers two broad corridors used by calwving
segments of the Beverly and Xaminuriak populations
during migration to respective calving grounds.

Area 2 encompasses broadly-defined calving grounds of
the Beverly and Kaminuriak populations.

Area 3 is comprised of two broad, incompletely-defined
zones where post-calving re-aggregations and
movements of the Beverly and Kaminuriak popu-
lations are believed to occur.

Area 4 consists of several discrete river- and lake-
crossing sites traditionally used by Beverly and
Kaminuriak populations during spring, summer and
fall movements.




Although only four critical areas related to
particular caribou life-history phases are identified, this
does not imply that potential for impact does not exist
elsewhere or that there are no concerns relative to caribou
during other life-history phases. Examination of the
potential impact matrix (Fig. 7.1) reveals that many con-
cerns identified for late summer, fall and winter life=~
history phases aie identical to those identified for spring
migration, calving and post-calving phases on critical
areas. Generally, however, potential conflicts at those
times not defined as "critical" are believed to be less
damaging than those during spring and early summer. In some
instances, these other life-history phases occur primarily
outside study area boundaries.

During late summer and fall caribou are widely
dispersed in small groups (Parker 1972a). This decreases
the chance of large numbers being seriously or repeatedly
disturbed or having their‘movements blocked by the presence
of any particular industrial facility or activity. Because
summer foraging is critical for subsequent reproduction,
growth and winter survival, however, any disturbance de-
creasing feeding time or increasing energy demands or any
feature decreasing habitat quality is detrimental (Dauphine
1976) .

With regard to winter, the majority of both the
Kaminuriak and Beverly populations have traditionally/
wintered well south of the study area in northern Manitoba

and Saskatchewan and along Hudson Bay coast; and in northern




Saskatchewan and Great Slave Lake regions respectively.
Large segments of the Kaminuriak population have recently
wintered within the study area. Disturbance or blockage of
movements on winter ranges could weaken caribou, hasten

starvation and contribute to injuries.

DATA GAPS AND GENERAL CONCERNS ~—- AN OVERVIEW

A complete appraisal of the potential for in-
dustrial facilities and activities to adversely affect
caribou numbers and distribution cannot be made at this time
given the shortage of detailed biological information on
these populations and the limited understanding of effects
of industrial facilities and related activities on caribou.
Currently, spring migration routes used by the Kaminuriak
and Beverly populations en route to calving grounds are only
generally understood, and areas used during post-calving
aggregations are inadequately known. Recent shifts in
winter range by the Kaminuriak population have resulted in
changes in spring migration routes. Early summer movement
of this population west across the Kazan River is mentioned
by local residents but not formally documented.

Available data currently enable only a broad
definition of calving grounds, a problem further complicated
by marked variation between areas described by CWS and NWT
Fish and Wildlife Service studies, and those described by

Baker Lake residents. A more precise definition of even the




broadly-defined calving grounds is thus reqguired, and
apparent inconsistencies in boundaries of calving areas
described by government studies and Baker Lake residents
require resolution. The possible presence of and degree of
fidelity to preferred local sites within c¢alving grounds as
presently defined is unknown. Before importance of any
local area to calving caribou can be determined, further
studies are required. These should seek not only to deter-
mine geographic boundaries of favoured sites but to deter~
mine characteristics which make such sites desirable to
enhance our capability to predict other areas important to
calving caribou.

The number of caribou wintering in the study area
and extent of their winter ranges are presently unknown. In
recent yvears the Kaminuriak population has repeatedly
shifted winter range. Caribou winter movements may be quite
extensive, at least in the taiga, but there is no informa-
tion on winter movements on mainland tundra ranges.

A number of researchers have described caribou
response to industrial facilities. Observations and opinions
regarding effects of elevated pipeline structures, permanent
and winter roads, other man-made features, and human acti-
vities on caribou behaviour and movements have been recorded
by Kelsall (1968), Espmark (1970), Klein (1971), Miller et
al., (1972), Skrobov (1972 ig Calef 1974), Urguhart (1973),
child (1973, 1974, 1975), Bergerud (1974), McCourt et al.
(1974), Banfield (1974), Geist (1975), Surrendi and deBock

(1976), Cameron and Whitten (1976, 1977) and Johnson and




Todd (1977). There is no unanimity among these researchers,
however, as to potential shért— and long-term effects of
such features and activities on caribou. A review of
available literature thus inevitably leads one to conclude
that further research is required to accurately assess
effects of bermed roads and other aboveground installations
or features on or traversing caribou ranges and in parti-
cular their migration routes. Similarly, research is
required to ascertain whether there are ways of constructing
and operating such facilities so as not to impede caribou
movements,

A number of researchers have also observed or
offered opinions on caribou response to human-related dis-
turbance factors such as aircraft, ground traffic, construc-
tion activity, and noise: aeVos (1960), Lent (1966), Geist
(1971a,b), Calef and Lortie (1973), Calef (1974), Bergerud
(1974), McCourt et al. (1974), McCourt and Horstman (1974),
Jakimchuk et al. (1974), Miller and Broughton (1974),
Surrendi and deBock .(1976), Calef et al. (1976), Fischer et
al. (1977), and Johnson and Todd (1977). A review of their
observations and opinions again leads to the conclusion that

there is stil] much to be learned before effects of human-

related disturbance on caribou can be predicted and controlled.

In the absence of definitive data, therefore, all

~industrial facilities and activities which could conceivably

interfere with caribou migration, impede access to caribou

ranges or otherwise interfere with critical life-~history




phases must be regarded with concern. With few exceptions,
potential impacts envisaged and addressed in the critical
area discussions which follow are concerned with location
and design of industrial facilities, and scale, location,
and timing of construction and operation of these facilities
in areas regarded as critical to caribou.

Concern with respect to caribou habitat is limited
to consideration of the potential for emission of sulphur
oxides from a uranium mill's acid-production plant to affect
lichens. Chronic concentrations of sulphur dioxide as low
as 0.05 ppm can adversely affect lichens, a major component
of caribou diet, over a wide area (Schofield and Hamilton

1970).
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Biological Description

Barren-ground caribou tend to follow traditional
routes during spring migration from wintering areas to
traditional calving grounds (Map 14). Despite local excep-
tions, they follow the most easily travelled routes, often
along major watersheds and eskers (Pruitt 1958, 1959,
Kelsall 1968, Skoog 1968, Parker 1972a). Pregnant females
(together with some non-breeding females and juveniles)
precede other components of the population, arriving on
calving grounds in late May and early June (Kelsall 1968,
Parker 1972a). When moving from winter ranges north of
Baker Lake, the Kaminuriak spring migration had commenced
by late Marcn (Fischer et al. 1977).

Caribou of the Kaminuriak population traditionally
migrate from northern Saskatchewan and Manitoba and the
Hudson Bay coast to calve around Kaminuriak Lake (Parker
1972a). Many of these caribou have recently wintéred around
and north of Baker Lake (Fischer et al. 19/7, study inter-
views) and consequently have followed different spring |

migration routes.
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Caribou of the Beverly population move from
northern Saskatchewan and east of Great .Slave Lake to -
calving grounds in the Beverly Lake area (Kelsall 1968).

Pregnant females on spring migration may be more
strongly motivated to travel than during other times of the
yvear due to their "need" to reach calving grounds on time
(Skoog 1968, Kelsall 1968, Miller et al. 1972), although bhad

weather can halt or temporarily reverse spring migrations.

Concerns

Caribou may react in either of two ways when con-
fronted with impenetrable barriers during spring migration.
They may wait until conditions allow them to cross the
barrier, or they may attempt to move around the obstruction.
Results of either reaction can be unfavorable. Critical
energy reserves can be depleted (Geist 1975), or they may
fail to reach traditional calving grounds in time for
calving (Miller et al. 1972, Calef 1974).

Effects of a delay in reaching calving grounds are
unclear even though there are instances on record where
natural conditions have delayed or prevented caribou from
reaching traditicnal calving grounds on time (Kelsall 1968,
Skoog 1968, Bergerud 1974, Gavin 1975, Surrendi and deBock
1976). Should cows of necessity calve before reaching
traditional calving grounds, continuation of migration

shortly after birth of the calves could result in high calf




mortality and failure to form important cow-calf bonds
(Bergerud 1974). Skoog (1968), however, found that migra-
tion to traditional calving grounds can be halted if a
majority of the females calve en route. Miller et al.

(1972) pointed out that if Kaminuriak caribou calved south
of traditional areas they would be in a wolf denning area.
This could increase wolf predation, particularly if the
migration was not later resumed (Miller et al. 1972, Calef
1974). Wolf predation on calves is already regarded by some
as an important' limiting factor on the Kaminuriak population
(Miller and Broughton 1974).

Cameron and Whitten (1976, 1977) observed a
possible increase in sensitivity of pregnant females to
Alyeska pipeline facilities as calving approached, although
other authors have not ohserved such increased sensitivity
(McCourt et al. 1974, McCourt and Horstman 1974). Fischer
et al. (1977) reported that caribou were more reactive to
aircraft disturbance in March and early April, when spring
migration could be starting, than in late spring and early
summer .

There are several aspects of mineral exploration
and development, and natural gas pipeline construction and
operation which could prevent or hinder migration of preg-
nant caribou to traditional calving grounds. These were
identified in the matrix (Fig. 7.1), and only major concerns
are highlighted here.

Concerns relative to mining exploration and

development relate primarily to blockage or diversion of
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caripou movements by permanent, and to a lesser extent,
winter roads across migration corridors. Disturbance by
low-flying aircraft or blasting is also a major concern.
Developments involving intensive human activity, noise or
large excavations are of particular concern at main river-
crossing sites, as discussed in Critical Area 4.

There are fewer concerns relative to construction,
operation, and maintenance of the proposed Polar Gas pipe-
line. The proposed alignment is east of spring migration
routes of the Beverly population, and west of those sections
of the study area generally crossed by most or all Kaminu-
riak caribou during recent and historically recorded spring
migrations. It is not impossible, however, given that
caribou may shift seasonal ranges, as was recently the case
for the Kaminuriak population, that part or all of either
population could winter in a location where they would have
to cross the proposed pipeline right-of-way in order to
migrate to calving grounds. Re-occupation of traditional
taiga winter ranges by Kaminuriak caribou and subsequent use
of traditional migration routes would result in this cross-
ing taking place outside the study area. If such right-of-
way crossings should occur, the scale, location, timing and
mode of pipeline, road and facility construction and opera=-
tion would be of major concern.

Potential impacts shown in the matrix (Fig. 7.1)
and regarded relevant to Critical Areas 1A and 1B are

reiterated bhelow, together with recommended control measures,
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POTENTIAL IMPACTS — CARIBOU SPRING MIGRATION ROUTES

PROJECT MAJOR \
ACTIVITY CONCERNS SEVERITY DURATION CONTROLS

URANIUM EXPLORATION
AND DEVELOPMENT

AIRBORNE SURVEYS

Alrcratt ) Dlsturbance Modarate Short-term Altitude, timing
GROUND SURVEYS

Alrcraft Disturbance Moderate Short-term Altituds, timing
DETAILED EXPLORATION

Alreraft Disturbance Maderate Short-tarm Altitude, timing
- Drilling & biasting Disturbance Modarate Short-term Timing

MINE AND MILL CONSTRUCTION

Winter roads Block movemaents Moderate Short-term Design

Parmanent roads Block movamants, High Short-tarm Timing, rechnigues,
Disturbance daesign

Alreraft Disturbancs Maoderate Short-term Altitude, timing

MINE AND MILL OPERATION

Winter roads 8lock movements Maoderate Long-term Design

Permanant roads 8lack movernents High Long-term Possibly by design,
traffic control

Alrcrafe Disturbance Maoderate Long-term Altitude, timing

NATURAL GAS PIPELINE
PRECONSTRUCTION SURVEYS
Alrerafy Dleturbance Maoderate Short-tarm Altitude, timing

SUPPOAT FACILITIES
CONSTRUCTION

Roads and pads Biock movemaents, Migh Short-term Location, timing,
Disturbance ' techniques, dagign
Alrcraft Disturbancs Modarate Short-tarm Altitude, timing

PIPELINE AND STATION
CONSTRUCTION

Mainiine construction Block movamants, High Short-term Timing, wchnigues
Disturbanca

Roads Block movemants, Migh Short-tarm Timing, technigues, dasign
Diswurbance

Alrcraft Disturbance Moderste Short-term Aititudae, timing

OPERATIONS AND MAINTENANCE
Ground traffic and road Slock movements, High Long-term Possibly by design,
Disturbance traffic _control




Controls

Current spring migration patterns in the study
area require further clarification, particularly definition
of any preferred routes to which caribou may exhibit fide-
lity within these broad corridors. Further, though historic
Kaminuriak population migration patterns are generally docu~-
mented, recent patterns, given the marked shifts in winter-
ing areas, are not. As a consequence, one cannot reliably
specify exclusive areas where special precautions and con-
trols are required every year. Purther studies are reguired
to resolve these inconsistencies and identify possible
preferred migration routes. To increase local credibility
of these studies, they should be conducted in cooperation
with Baker Lake residents. Until such time as our undexr-
standing of migration patterns and routes is much more

precise we recommend the following:

1. Any proposal to construct a road or other exten-
sive aboveground facility across spring migration
corridors should be subject to scrutiny. Per-
mission to construct should be denied if it is
concluded that location or design of a proposed
road or other facility would divert caribou move-
ment by more than 4.8 km (3 mi).

2. Any extensive aboveground facilities that are
permitted should be constructed with effective
crossing devices at all points where migrating
caribou are traditionally funnelled by natural
features. If such devices cannot be designed and
implemented permission to construct in such
sensitive areas should be denied.
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Permission to undertake any major exploration or
construction program in migration corridors
between mid May and mid June should be contingent
upon maintaining a regular surveillance of caribou
movements. Should caribou be found migrating
toward an area where potentially disruptive
activity is underway the following precautions
should be instituted:

a) all aircraft flights over migrating caribou
should be restricted to at least 300 m (1000
ft) aboveground within 4.8 km (3 mi) of the
migrating caribou. No aircraft should land
or take off within 4.8 km (3 mi) of migrating
caribou. These restrictions should apply
insofar as they are consistent with safe
flying practice.

b) all construction-related activity within
4.8 km (3 mi) of migrating caribou should be
curtailed and limited to discrete areas until
the caribou have passed. Rights~of-way
should be left in a condition so as not to
impede caribou. At main river-crossing sites
all construction-related activity should
cease and if possible be removed when migra-
ting caribou are in the area (Critical Area 4).

c) all blasting within 8 km (5 mi) of migrating
caribou should cease.

Ground traffic in any rights-of-way which may be
established across migration corridors should be
curtailed during the normal period of migration
(May 15 to June 15).
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Biological Description

Calving grounds are regarded as among the most
critical and restricted parts of caribou habitat (Kelsall
1968, Skoog 1968, Calef 1Y75). Caribou in the Kaminuriak
population traditionally calve around Kaminuriak Lake
(Parker 1972a, study interviews) while those in the Beverly
population calve north and south of Beverly and perhaps
Aperdeen Lakes (Kelsall 1968, Moshenko 1974, study inter-
views). Calving normally occurs in the first half of June,
generally in rocky terrain at the highest regional ele-
vations (Kelsall 1968). Barren-ground caribou are believed
to exhibit strong, long-term fidelity to traditional calving
grounds. Calving grounds illustrated in Critical Areas Map
14 are very general, combining areas indicated by CWS and
NWT Fish and Wildlife Service studies and local residents.
This is not to suggest that the entire area is "core"
calving habitat or that the entire area is utilized each
vear other than by, perhaps, very small numbers of caribou.
The current level of information does not enable identifi-
cation of local, most consistently-used calving sites if

such exist.
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concerns

Given that "core" caribou calving grounds are be-
lieved to be among the most critical and restricted parts of
caribou habitat, maintaining integrity of these areas is
believed essential for long-term well-being of a caribou
population. Much of the area shown as c¢ritical calving
habitat on Map 14 may in fact be infrequently used for
calving.

Recent observations of some researchers (Child
1973, 1974, 1975; Cameron and Whitten 1976, 1977) suggest
that caribou calves and pregnant cows are particularly
sensitive to, and consequently avoid, man-made facilities.
They further suggest that this sensitivity to and avoidance
of man-made facilities by pregnant cows heightens as calving
approaches. Therefore, man-made features on or cutting
across calving grounds are of particular concern. Although
caribou might approach and cross such features at other
times of year, they may constitute more serious impediments
for cows near time of calving. Such impediments could bar
acceés to favoured areas of the calving ground.

Some researchers have suggested that pregnant cows
and young on calving grounds are generally more sensitive to
human presence, aircraft and other factors than at other
times of the year (deVos 1960, Lent 1966, Surrendi and
deBock 1976, Fischer et al. 1977), further suggesting that

disturbance on the calving grounds could break up cow-calf

170




pairs, hence increasing already-high calf mortality. Other
researchers are not in agreement, however, suggesting that
except for cases of extreme and purposeful harassment, cows
with calves may be no more sensitive to aircraft, for
example, than are other adult caribou (Calef and Lortie
1973, McCourt and Horstman 1974, Calef et al. 1976). Cows
just before birth and young calves are particularly suscep-
tible to injuries sustained as a result of running (Calef
and Lortie 1973, Calef et al. 1976). McCourt et al. (1974)
observed that caribou avoided only local areas on calving
grounds due to noise from a simulated compressor station
installation.

Until such time as the above divergence of opinion
can be reconciled, the nature, extent and timing of acti-
vities on calving grounds must, in our opinion, remain a
matter of concern. The impact matrix (Fig. 7.1) indicates a
number of concerns related to pipeline construction, opera-
tion, and maintenance. These would apply if a pipeline were
to be constructed through calving grounds, but are not
considered here since the proposed Polar Gas pipeline does
not pass through or near known traditional calving grounds
in the study area.

Concerns related to mineral exploration and
development on calving grounds remain, however. Of parti-
cular concern are location of roads and other facilities and
the nature, extent, and timing of other activities, parti-

cularly aircraft overflights but also including facilities
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construction and operation, and blasting, on or near occupied
calving grounds.

Long-term emission of sulphur oxides can affect
lichens, a major component of caribou diet, over a wide area
(8chofield and Hamilton 1970), thus potentially affecting
quality of calving habitat.

Potential impacts shown in the matrix (Fig. 7.1)
and regarded relevant to Critical Areas 2A and 2B are

reiterated below, together with recommended control measures.
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POTENTIAL IMPACTS — CARIBOU CALVING GROUNDS

PROJECT
ACTIVITY

MAJOR :

CONCERNS SEVERITY DURATION CONTROLS

URANIUM EXPLORATION
AND DEVELOPMENT

AIRBORNE SURVEYS
Alrcraft

GROUND SURVEYS
Alreraft

DETAILED EXPLORATION

Alireraft
QOrilling and blasting

MINE AND MiLL CONSTRUCTION

Parmanent roads

Aircraft

Camp

Site preparation
Borrow arsas
Facillty construction

MINE AND MILL OPERATION
Prasence of facillty
Camp

Parmanent rosds

Alrcraft
Acid plant

NATURAL GAS PIPELINE

Disturbance High
Disturbance High
Disturbance High
Disturbance High

Block movemnaents, High
Disturbanca

Disturbanca High

Otsturbancs Moderate
Disturbance Modsrate
Disturbancs Maoderate
Disturbancs Maodarate
Disturbance Moderata

Disturbanca Modarata
Block movements High

Disturbance High
507 emission Modarate

Short-erm

Short-tarm

Short-term
Short-tarm

Short-term

Shart-tern
Short-term
Short-term
Short-term

Short-term

Long-term
Long-term
l.ong-term

Long-term
Long-term

Altitude, timing

Altitude, timing

Altitude, timing
Timing

Timing, techniques, design

Altitude, timing
Location, timing
Laeatian, timing
Lacation, timing
Location, timing

Location

Location

Possibly by design,
trafflc control

Altitude, timing

Emission controls

If a pipeline ware to be pullt in this area the potential impacts identifled in the potantial Impact
matrix (Flg, 7.1) would be of concern, Thasa potential Impacts are not considered here, however,

because there is no pipeline presantly praposed in this eritical srea,

173




Controls .

As previously indicated, additional research is
required within the broad zones currently identified as
calving grounds to ascertain whether or not there are pre-
cisely definable locations which are more favoured and
consistently used. To enhance local credibility of these
studies, they should be conducted in cooperation with Baker
Lake residents. Until such time as the existence and loca-~
tion of any such discrete calving areas can be identified,
we recommend the following controls on industrial activity
and development within the broadly-defined calving ground

critical areas:

1. Facilities such as roads extending over long dis-
tances -and located so that they might impede
movement within traditional calving grounds should
not be permitted until more is known about the
response of pregnant cows to such features. If
such features are considered likely to impede free
caribou movement they should not be permitted
unless they can be modified in a manner so as to
allow free movement by adult and new=born caribou.
In no case should caribou be forced to divert more
than 4.8 km (3 mi) to circumvent such a facility.

2. No facility should be located or constructed on
calving grounds without careful prior assessment
to determine whether the desired facility lies
within or near a favoured, local calving area.
The period between preliminary location of a
potentially exploitable mineral body and initia-
tion of mining preparations should be used to
maximum advantage to ascertain significance of
that local and surrounding area to caribou.
Should any detailed exploration program or faci-
lity be proposed for an area which is a heavily-
used calving site, these industrial undertakings
should be allowed to proceed only if subject to
the following restrictions during the calving
period (the last week of May until the end of
June) :
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a)

b)

c)

a minimum altitude of 300 m (1000 ft) above-
ground should apply to all aircraft flights
within 4.8 km (3 mi) of caribou anywhere on
the calving ground. No aircraft should land
or take off within 4.8 km (3 mi) of calving
caribou. These restrictions should apply
insofar as they are consistent with safe
flying practice.

all construction and operation of facilities
involving large human presence, intensive
activity and loud noise should be curtailed
within 4.8 km (3 mi) of a favoured calving
area occupied by calving caribou. No blast-
ing should be allowed within 8 km (5 mi) of a
favoured calving area occupied by caribou.

all traffic on any road which may ultimately
be constructed on calving grounds should be
curtailed on preferred calving areas occupied
by calving caribou.

If calving is found not to occur on consistently-
preferred local areas, these restrictions should
apply to facilities located in any part of the
calving ground to which large numbers of caribou
come to calve in any particular year.

Any acid plant associated with a uranium mill
should have emission—control devices such that
emissions of sulphur oxides and other materials
will not damage vegetation of surrounding areas.
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Biological Description

Following calving, females and calves gradually
converge into large groupings in late June, and non-calving
segments of the population may later join these groupings.
In July these large, dense aggregations may make rapid,
directional movements or mill in relatively local areas
prior to leaving these post-calving areas and dispersing in
August (Kelsall 1968, Parker 1972a).

Boundaries of post-calving areas on the accom=-
panying critical areaé map (Map 14) cannot be precisely
defined. Post~calving areas which Parker (1972a) reported
for the Kaminuriak population were relatively consistent in
different years. A movement of indeterminate size, however,
reportedly crosses the Kazan River going west and northwest
(study interviews), crossing the proposed Polar Gas align-
ment. The extent of Kéminuriak population post~calving
movements and boundaries of the area properly defined as
being used during post-calving movements are thus unclear.

Post~calving areas used by Beverly caribou are
also incompletely known.  Although they are known to range

both north and south of Beverly and Aberdeen Lakes following
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calving (Kelsall 1968, study interviews), the extent to
which ﬁostncalving caribou move north and east out of the
study area north of Aberdeen and Schultz Lakes is unknown.
Post=calving ranges shown as critical on Map 14
are very general, combining areas indicated by CWS studies
and local residents. This 1s not to suggest that the entire
area is "core" post-calving habitat, or that the entire area
outlined is utilized each year by large, post~calving aggre-
gations. The current level of information does not enable
prediction of local, most consistently used post-calving

areas (if any).
concerns

Several aspects of developing and operating either
a mining complex or a natural gas pipeline could affect
post-calving caribou in early to mid summer (see the matrix,
Fig. 7.1). Concerns relate primarily to potential blockage
of movements by such man-made features as permanent roads
and aboveground or bermed pipeline installations, and
disturbance by aircraft or other activities involving a
major human presence.

Concern with man-made features such as roads and
aboveground or bermed pipelines, except as absolute physical
barriers, depends on different responses caribou of various
age and sex groups may have to these features. Observations
in Alaska have led some researchers to suggest that calves

and cows may be more sensitive to such features in early
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summer and consequently be more reluctant to cross or
venture close to them than at other times of the year (Child
1973, 1974, 1975; Cameron and Whitten 1976, 1977). Although
it is not known how various components of large, post-
calving aggregations would react to such facilities; they
could prevent normal movements of caribou and even impede
formation of normal, post-calving aggregations. This would
have adverse repercussions, including effects on resociali-
zaton of various herd components, which Miller (1974)
suggests occurs at that time. Sensitivity of cows and
calves to pipeline structures may decrease by fall and
during periods of intense insect harassment.

DevVos (1960) reported that during the early post-
calving period (mid to late June) cows with calves are
restless and are the most easily alarmed segment of the
population. Pruitt (1958) noted that the most reactive
caribou in late July were females with calves, while Fischer
et al. (1977) observed that caribou with calves were more
reactive to aircraft than those without calves. Observa-
tions by McCourt and Horstman (1974) suggest that caribou in
large, post-calving aggregations are more sensitive to low-
flying aircraft than during any other life-history phase.
Calef et al. (1976) observed that large groups of caribou
cbuld be herded in a given direction in July by circling at
altitudes of 215 to 610 m (700 to 2000 ft). Harassment of
post-calving aggregations can be particularly serious
because of the likelihood of injury due to stampedes, and

because of stresses already placed on the animals by insects.
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Despite observations by other researchers (Surrendi and
deBock 1976) suggesting that caribou were relatively toler-
ant of aircraft in July, the possibility that caribou are
more susceptible to harassment at this time cannot be
readily dismissed.

Long-term emission of sulphur oxides can affect
lichens, a major component of caribou diet, over a wide area
(Schofield and Hamilton 1970). Consequently, the presence
of facilities emitting such pollutants is a concern on
ranges where post—-calving aggregations occur.

Potential impacts shown in the matrix (Fig. 7.1)

and regarded relevant to Critical Areas 3A and 3B are

reiterated below, together with recommended control measures.
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POTENTIAL IMPACTS — CARIBOU POST-CALVING MOVEMENTS

PROJECT MAJOR
ACTIVITY CONCERNS SEVERITY DURATION CONTROLS
URANIUM EXPLORATION
AND DEVELOPMENT
A|RBORNE SURVEYS
Alrcraft Dlsturb:nco High Short-term Altitude, timing
GROUND'SURVEYS
Alreraft Oisturbance High Short-term Altitude, timing
DETAILED EXPLORATION
Alrcraft Disturbance High Short-term Altitude, timing
Driiting and blasting Disturbance High Short-term Timing
MINE AND MILL CONSTRUCTION
Permanent roads Block movements, High Short-term Timing, technigues, design
Disturbance
Alrcraft Disturbance High Short-term Altitude, timing
Camp Disturbance. Modarate Short-term Location, timing
Site preparation Disturbance Moderate Short-tarm Location, timing
Borrow areas DHsturbance Madaerate Short-rerm Location, timing
Facility ¢construction Disturbance Madarate Shart-term Location, timing
MINE AND MILL OPERATION
Presence of facillty Disturbance Maderate Lang-term L.ocation
Camp Disturbance Modearate Long-term L ocation
Parmanant roads Block movemaents High Long<term Possibiy by design,
traffic control
Alreraft Disturbancs High Long-term Altitude, timing
Acid plant S0 emission Moderata {.ong-term Emission controis
NATURAL GAS PIPELINE
PRECONSTRUCTION SURVEYS
Alreraft Disturbance High Short-term Altitude, timing
SUPPORT FACILITIES
CONSTRUCTION
Camps Disturbancs Moderate Short-tarm Location, timing
Borrow areas Disturbance Modarate Short-term Location, timing
Roads and pads Disturbanca, High Short-term Location, timing,
Bfock movemaents technigues, design
Alreraft Disturbance High Short-term Altitude, timing
Communication towers Disturbance Modarate Short-term Location, timing
PIPELINE AND STATION
CONSTRUCTION
Borrow areas Disturbance Modarate Short-term Location, timing
Mainiine construction Disturbanca, High Short-term Timing, techniques
Black mavemaents
Compressor stations Disturbance Moderate Short-term L.ocation, timing
Roads Disturbance, High Short-tarm Timing, techniques, design
Block rmovemants
Camps Disturbance Modarate Short-tarm Location, timing
Aircraft Disturbance High Short-term Altitude, timing
OPERATIONS AND MAINTENANCE
Ground traffic and road Disturbance, Migh Long-term Possibly by deslgn,
Bloek rmovernants traffic control
Alrcrafy Disturbance Modearate Long-term Altitude, timing
Compressar statlons Disturbance - Moderate Long-term Location, noise muffling
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Controls

Data gaps mentioned previously as well as apparent
variability in areas used for post-calving aggregations in
different years render impossible identification of precise
locations where sources of disturbance and man~-made impedi-
ments to caribou movement should be prohibited. Further
studies are required to provide the necessary information
and identify possible existence of preferred areas for post=-
calving aggregations and routes for post-calving movements.
To enhance local credibility of these studies, they should
be conducted in cooperation with Baker Lake residents.

Until such time as our understanding of post-
calving behaviour and movements 1s much more precise, we
recommend the following controls on industrial activity and
development within the broadly-defined post-calving critical

areas:

1. Aboveground facilities such as roads extending
over long distances and located so that they might
impede movement within post-calving ranges should
not be permitted until more is known about res-
ponses of adult and newborn caribou to such
features. If such features are considered likely
to impede free caribou movement by more than 4.8 .
km (3 mi), they should not be permitted unless it
can be demonstrated that they can be modified in
a manner so as to allow free movement by all
caribou. In no case should caribou be forced to
divert more than 4.8 km (3 mi) to circumvent such
facilities.

2. No facility should be located or constructed on
post=-calving ranges without careful prior assess-
ment to determine whether the desired facility
site lies within or near a consistently-used post-
calving area. The period between preliminary
location of a potentially exploitable mineral body
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and initiation of mining preparations should be
used to maximum advantage to ascertain signifi-
cance of the location to caribou. Should any
exploration program or facility be proposed for an
area which is a consistently-used post-calving
range, these industrial undertakings should be
allowed to proceed only if subject to the follow-
ing restrictions during the post-calving period
(late June and July):

a) a minimum altitude of 600 m (2000 ft) above-
ground should apply to all aircraft flights
within 4.8 km (3 mi) of caribou anywhere on
post-calving ranges. No aircraft should take
off or land within 4.8 km (3 mi) of post-
calving aggregations. These regulations
should apply insofar as they are consistent
with safe flying practice.

b) all construction and operation of facilities
involving large human presence, intensive
activity and loud noise should he curtailed
within 4.8 km (3 mi) of an area occupied by
caribou post-calving aggregations. No
blasting should be permitted within 8 km (5
mi) of caribou post-calving aggregations.

c) all traffic on any road which may ultimately
be constructed on post-calving ranges should
be curtailed when post-calving aggregations
are occupying the area.

If post=calving movements are found to not occur
on consistently-preferred areas, the above restric-
tions should apply to facilities located in any
part of the range where caribou post-calving
aggregations are found in any particular year.

Any acid plant associated with a uranium mill
facility should have emission-~control devices such
that emissions of sulphur oxides and other mater-
ials will not damage vegetation of surrounding
areas.
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Biological Description

Cariboﬁ tend to use specific, traditional points
to cross major rivers and other waterbodies (Kelsall 1968,
Jakimchuk et al. 1974, Surrendi and deBock 1976), and are
known to have crossed lakes and rivers at specific sites for
generations, despite long-term hunting by natives at or near
these points (Miller and Robertson 1967, Kelsall 1968,
Surrendi and deBock 1976). Continued use of the crossing at
Old Crow is an example of long-term fidelity of caribou to a
crossing area, although they have been hunted there for at
least 30,000 years (Surrendi and deBock 1976).

Caribou funnel into crossing points from wide
fronts and may move along river banks for long distances to
preferred, traditionally-used crossing sites (Jakimchuk et
al. 1974).

Crossings are usually initiated by cows, parti-
cularly those with calves (Surrendi and deBock 1976).
Swimming cows are usually closely followed by their calves
(Skoog 1968, Jakimchuk et al. 1974, Surrendi and deBock
1976) . Caribou behaviour while crossing rivers indicates
that this may be a stressful activity for them (Surrendi and
deBock 1976). Surrendi and deBock (1974) and Jakimchuk et

al. (1974) found caribou apparently unconcerned with quietly
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hidden‘men and boats at a c¢rossing site, however, and once
swimming they would closely approach operating motor boats.
Calef and Leortie (1973) and Calef et al. (1976), however,
noted caribou were apparently more reactive to aircraft
while at river crossings than while travelling or feeding.
Inférmation on location of important crossing
sites in the study area was obtained primarily from inter~
views with Baker Lake residents. Published materials (e.g.
Kelsall 1958, 1968) refer to crossing points on rivers such
as the Thelon and Dubawnt. Although not recorded in the
recent literature, Baker Lake residents also report several
sites where numerous caribou cross the Kazan River during

westward, post-calving movements.
Concerns

Caribou appear to exhibit considerable fidelity to
cerﬁain river- and lake-crossing sites. .Since large numbers
of caribou are funnelled into small, local areas, main-
taining integrity of such places becomes of particular
concern.

The main concern with man-made features such as
roads or other extensive aboveground facilities at river
crossings is blockage or diversion of caribou movements.
Disturbance by aircraft, blasting and drilling, or other
activities or facilities involving a large human presence
or noise could also prevent caribou from using traditional

crossing sites. Even short-term blockage or diversion could
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bhe critical, ﬁarticularly during spring migration to calving
grounds or during post-calving movements. Reaction of
caribou to such barriers and sources of disturbance may vary
between different sex and age groups and in different
seasons.

Effects of camps and exploration activities on
caribou at river crossings are of particular concern to
Baker Lake hunters. Effects of low-flying aircraft in
deterring caribou from using traditional crossing sites near
Kazan Falls were repeatedly emphasized during our interviews
in Baker Lake. Aircraft and activity around exploration
camps at Kazan Falls and the west end of Schultz lLake were
also mentioned in the BakervLake Land Freeze Proposal (ITC
1975). This document and our interviews highlight Inuit
concerns that these disturbances have changed caribou
behaviour and migration routes.

Potential impacts shown in the matrix (Fig. 7.1)
and regarded relevant to Critical Area 4 are reiterated

below, together with recommended control measures.
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POTENTIAL IMPACTS - MAIN CARIBOU WATER-CROSSING SITES

PROJECT MAJOR
ACTIVITY CONCERNS SEVERITY DURATION CONTROLS
URANIUM EXPLORATION
AND DEVELOPMENT
AIRBORNE SURVEYS
Camps Divert or block Moderate Short-term Timing
moverments
Alrcrafy Divert movements Migh Short-term Altitude, timing
GROUND SURVEYS
Camps Divert or biack Moderate Short-term Timing
movements
Alreraft Divert movernents High Short-term Altitudae, timing
Survey actlvities Divert or block Maodgerate Short-term Timing
movemaents
DETAILED EXPLORATION
Camps Divert or block Moderate Short-term Timing
mavaments
Alrcraft Divart movements High Short-term Altitude, timing
Oritling and blasting Divert or block High Short-term Timing
mavaments
MINE AND MILL CONSTRUCTION
Winter roads Divert or block Maoderaw Shart-term Design
maovemaents
Parmanent rogds Divart or biock High Short-term Timing, techniques, design
movamaents
Alrcraft Divart movemants High sShore-term Alritude, timing
Fuel storage and handling Divert or block Maderate Short-term Timing, techniquas,
movements contingency plans
Camp Divart or block High Short-term Timing
mavements
Site preparation Divert or block High Short-tarm Timing
movemaents
Borrow areas Divart or block High Short-term Avold crossing sites
movermnants
Facillty construection Divert or block High Short-term Timing
movaments
MINE AND MILL OPERATION
Prasance of facility Divart or block High Long-term Avoid crossing sites
movernents
Camp Divert or block High Long-tarm Avold erossing sites
movements
Winter roads Divert or block Modarate Long-term Deasign
) movements
Parmanent roads Divart or block High Long-term Possibly by design,
movements tratfic control
Alrcraft Divert movemants High Long-term Altitude, timing
Fuel and chemlical storage Divart or block Moderata Long-tarm Timing, techniques,
and handling movements contingency plans
Water supply Divert or block Hlgh Long-term Avoid crossing sites
movements
(pipetine)
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POTENTIAL IMPACTS — MAIN CARIBOU WATER-CROSSING SITES (Cont'd.)

PROJECT MAJOR
ACTIVITY CONCERNS SEVERITY DURATION CONTROLS
NATURAL GAS PIPELINE
PRECONSTRUCTION SURVEYS
Camps Divert or block Maoda¢ate Short-term Timing
mMovemants .
Alrcrafe Divert movements High Short-term Altitude, timing
Survey activities Divert or blogk Maoderate Short-term Timing
movemaents
SUPPORT FACILITIES
CONSTRUCTION
Camps Divert or block High Shart-term Timing
movemaents
Fuel storage and handling Divert or biock Moderate Short-term Timing, technigues,
movaments ) contingancy plans
8arging and staging Block movements High Short.term Avald use of icebreakers
in Baker Lake
Borrow arees Divert or block High Shart-term Avoid crossing sites
mavemsnts
Roads and pads Oivart or block High Short.term Timing
movemants
Aircraft Divert movemeants High Short-term Altituda, timing
Cemmunication towers .Divart or block High Short-term Timing
movaments
PIPELINE AND STATION
CONSTRUCTION
Borrow araas Divert or biock High Short-term Avold crossing sites
maoavamants
Mainline construction Divart ar block High Short-term Timing, techniques, design
movements
Comprassor stations Dlivert or block High Short-term Avoid crossing sites
movements
Roads Divert or block High. Short-term Timing, techniques, dasign
movaments
Camps Divart or block High Shorr-term Timing
movemants
Fuel storage and handling Divert or block Moderate Shart-term Timing, techniques,
movements contingency plans
Alrcraft Divart movemants High Shoqﬁ'-wrm Altitude, timing
OPERATIONS AND MAINTENANCE !
Ground traffic and road Divert or block High Long-term Possibly by design,
movemants ! traffic control
Alrcraft Divart movemerts Moderata Long«tarm Altitude, timing
Compressor stations Oivert or block High Long-term Avoid crossing sites

maoveamants
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Controls

Variability in_annﬁ;l and seasonal use of river
crossings and uncertainty regarding movement of Kaminuriak
caribou west across Kazan River and to and from recent
winter ranges north of Baker Lake preclude precise definition
of all main crossing points and dates when they are used.
Further studies are required to resolve these inadequacies.
To enhance local credibility, these studies should be
conducted in cooperatibn with Baker Lake residents. Until
such time as location, significance, and season of use of
main crossings are more precisely known, we recommend the
following controls be applied on industrial land use in
proximity to those crossing sites identified on the caribou
¢ritical areas map (Map 14) or at other such sites which may

subsequently be identified.

1, Any proposal to locate industrial facilities in
the immediate vicinity of a known crossing site
should be subject to rigorous scrutiny. If it is
felt that the proposed installation ¢ould possibly
deter caribou from using the crossing site,
permission to locate there should be denied. As
a guideline we suggest that no long-term activity
or structure judged to constitute a physical,
visual or noise barrier should be permitted
within a minimum of 4.8 km (3 mi) of any important
crossing site.

2. Permission to locate a temporary facility (e.g.
camp, fuel cache), or carry out any short-term
construction or exploration within 4.8 km (3 mi)
of a main crossing site should be contingent upon
maintaining a regular surveillance of caribou
movements. Should there be an indication of cari-
bou movement toward the crossing area the follow=
ing controls should be implemented:
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a)

b)

c)

d)

e)

all readily-removable, temporary facilities
and non-essential manpower within 4.8 km

(3 mi) of the crossing should be removed, and
construction or other industrial activity at
other sites should cease until caribou have
passed.,

a minimum altitude of 600 m (2000 ft) should
be maintained by aircraft during overflights
within 4.8 km (3 mi) of crossing sites.
Alrcraft take offs and landings within a
minimum of 4.8 km (3 mi) of the crossing site
should be prohibited, and airstrips oriented .
so that landing and take off paths avoid
flight over crossing areas at less than 600 m
(2000 ft) altitude. These restrictions
should apply insofar as they are consistent
with safe flying practice.

any road or pipeline construction activity
within 4.8 km (3 mi) of the crossing should
be halted, and the right-of-way left in such
a condition as to pose no barrier to caribou
movements.

ground traffic on any rights=-of-way which
might ultimately be constructed in the
vicinity of main crossing sites should be
curtailed until caribou have moved out of the
area.

blasting should not be permitted within 8 km
(5 mi) of water-crossing sites.

Extension of the shipping season in eastern Baker
T.ake or Chesterfield Inlet by using ice breakers
should not be permitted.
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Fish, particularly lake trout, arctic char, and

lake whitefish, are an important subsistence resource to
Baker Lake residents. We have estimated that f£ish account
for about one quarter of country food harvested in the area
(Table 4.3). Fish become a primary source of country food
when caribou are scarce.

Four areas (Map 15) have been designated as "criti-
cal" because we believe harvested fish populations here are
vulnerable to either direct or indirect impact from indus-
trial activities. Many other waterbodies are just as
vulnerable to these disturbances but are not identified as
"oritical", either because they have experienced less
domestic fish harvest recently, or because they do not
appear to serve as habitat for fish species favoured by
Baker Lake residents. Potentially adverse effects from
industrial 'activity on the fishes of these waterbodies are
indicated in the impact matrix (Fig. 7.1). Land-use con-
trols that should apply are then recommended.

The areas designated as "critical" are: Baker
Lake and its tributary rivers; larger, currently-harvested
lakes (Pitz, Schultz, and Whitehills Lakes); smaller, lake
trout-inhabited lakes throughout the study area; and Quoich

River.
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Area 5 - Baker Lake is the main fishing area for Baker

Area

Area

Area

DATA GAPS

vities 1is

Lake residents. Favoured fishing sites are
located at the west end of the lake near the
hamlet and at the mouths of and upstream along
some tributary rivers. Lake trout are most
commonly caught, but considerable numbers of
arctic char and lake whitefish are also taken.
Lake cisco are of lesser importance and are
caught mainly near the hamlet.

6 - Pitz, Schultz and Whitehills Lakes are well
used seasonally. Schultz Lake is fished in summer
and fall, usually in conjunction with caribou
hunting. Lake trout, arctic char, and lake white-
fish are taken here. Pitz Lake and Whitehills
Lake are popular trout fishing areas in spring,
and some winter fishing is done in both lakes.

7 - Many smaller study area lakes, i.e. lakes less
than 50 km2 (20 mi2), contain overwintering popu=
lations of lake trout. These are usually fished
by jigging, but occasiocnally by gill-nets.

Harvest is almost exclusively restricted to

winter and spring. Use of the lakes is highly
variable from year to year, depending on the
location of hunting and trapping and the success
of caribou hunting.

8 -« The Quoich River may be a major arctic char
water within the study area. Arctic char are

found downstream of St. Clair Falls while lake
trout predominate above the falls.

AND GENERAL CONCERNS =-- AN OVERVIEW

Prediction of impact to fish by industrial acti-

limited by lack of biological information con-

cerning the study area. For most waterbodies there are only

preliminary inventory data, and for some waterbodies even

this level of information is lacking.

cal information available on specific lakes,

Thirty Mile, and Pitz Lakes, and the west end of Baker Lake,

as a result of commercial fishing and pipeline investiga-
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tions (Bond 1975, McLeod et al. 1976, Lawrence et al. in
prep.). Data are generally lacking on distribution and
abundance of fish species in most lakes and rivers. Loca-
tions, extent, and timing of fish movements and migrations
are not known, nor are specific spawning times or specific
spawning and nuréery locations. Overwintering areas and
overwintering capacities in waters other than large lakes
are not presently known. Pinally, mercury contamination of
fish in the various drainages has not been adequately
analyzed and is not well understood. Nonetheless, fish
response to industrial disturbance can be generalized in
many cases from impact studies in other northern areas.

We feel the following causes of impact to fish are
of greatest concern: siltation, toxic spills, accumulation
of toxic substances, acidification, habitat loss, blockage
of flow and dewatering, and overharvest. Anticipated in-
dustrial sources of impacts, biclogical effects relating to
these impacts, locations where they are of greatest concern,

and their predicted duration are discussed below.

Siltation. S8ilt will originate primarily from

unstable surface soils disturbed by develépment and opera-
tion of borrow sites; clearing and grading required at mine
and pipeline facilities; clearing, grading, trenching, and
backfilling associated with pipeline construction; and
érosion and drainage from permanent roads. The inherent
instability of fine-grained, ice-rich soils worsen this

potential problem.
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Deposition of silt in waterbodies can harm fish
directly by degrading spawning habitat and smothering fish
eggs (Rosenberg and Snow 1975). This is particularly true
of f£ish species requiring clean substrate for successful
spawning and for those species whose eggs incubate over
winter, e.g. lake trout, arctic char, and lake whitefish.
Siltation can also adversely affect fish by altering the
substrate habitat of aguatic invertebrates (Hynes 1973,
Rosenberg and Snow 1975) which are often an essential food
source for fish (McLeod et al. 1976, Lawrence et al. in
prep.l

Siltation is of greatest concern in guiet-water
areas such as lakes, river pools, and mouths of rivers where
current is insufficient to flush out silt. Small lakes
would experience greater damage than large lakes because a
higher percentage of the area in small lakes would be
affected by introduction of a given amount of silt. River
pools and river mouths are particularly sensitive because of
their importance for fish feeding (McLeod et al. 1976) and,
in the case of river pools, because some serve as isolated
winter habitat for fish.

Siltation is expected to be short-term if dis-
turbed source areas are soon stabilized. This requires

special attention in areas of unstable, ice-rich soils.

Toxic spills. Spills are a likely occurrence

during pipeline construction and mine development and

operation because of the great amounts of fuels or chemicals
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required during these phases. The greatest potential for
serious spills would be associated with barging of fuel or
chemicals into Baker Lake and subsequent storage in large
tanks or bladders. Methanol, which may be used for hydro-
static pipeline testing, could be spilled from storage areas
or during pipe testing.

The direct lethal effects of fuels and chemicals
on aquatic fauna depend on type and gquantity spilled,
ambient temperatures (Eedy 1974), and ice cover. Refined
petroleum products such as gasoline and diesel fuel are more
toxic than crude petroleum, but are volatile and will more
guickly evaporate. Spills of chlorinated hydrocarbons (e.g.
insecticides) can be immediately lethal to aquatic fauna, or
if diluted may ac¢umulate and concentrate in f£ish through
their food chain. Smaller, less mobile aquatic fauna will
be affected more than fish by a spill.

Concentration of toxic materials would make spills
more damaging to fish in small lakes than in large lakes.
Spills under ice or in flowing water are of special conhcern
because of the difficulty of containment and cleanup'
(Pimlott et al. 1976, Lau and Kir;hhefer 1974). In large
lakes effects of spills would depend on toxicity of the
material, spread or concentration of the spill by wind, and
the particular use of the immediate area by fish.

Because spills are generally infrequent, acciden-
tal events, their effects are considered short-term and non-

continuous. The duration and magnitude of effects will
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largely depend on design of safeguards and effectiveness of

contingency procedures employed.

Accunmulated toxic substances. Tailings ponds

effluent can be the source of toxic substances that may
accumulate in downstream quiet-water areas. Seepage from
tailings ponds is also of concern as a source of toxic
substances because of difficulties in building dikes in
permafrost (Imperial 0il Ltd. 1974), and because of the
great yearly variability in climatic conditions in the
arctic (Eedy 1974). It is thus possible that even abandoned
tailings ponds may be a continuing source of pollution.

Experience at some northern mines suggests that
gradual accumulation of toxic substances is more likely to
occur than concentrations of acute toxicity (Falk et al.
1973, Clarke 1974); therefore we deal mainly with the former
here. Acute doses of toxic substances can be considered
similar to spills discussed earlier.

In high concentration effluent from tailings ponds
can be directly lethal to fish and fish food organisms. In
lower concentrations toxic substances can accumulate and
become a chronic source of pollution. Sublethal dosages
can concentrate in fish through the food chain until fatal
or physiologically~-damaging concentrations have accumulated.
This process varies with different substances; some chemi-
cals can be metabolically eliminated by fish (Hynes 1966),

and effects are influenced by physical, chemical, and
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‘bioclogical characteristics of receiving water (Lee 1970,
Hatfield and Williams 1976).

Greater accumulation of toxic substances will
occur in quiet water, downstream areas such as river mouths
or in small lakes. Because of the possibility of continuous
leaching from areas of accumulation, they are considered

sources of long~term impact.

Acidification. Acidification of water will be

caused by fallout of sulphur oxides from stack emissions of
acid plants associated with milling facilities. The effects
of acidification on fish, like those of accumulated toxic
substances, will be gradual, but chronic. Acidic water will
arrest fish reproduction and perhaps reduce longevity much
before it is acutely toxic (Beamish et al. 1975). Beamish
et al. (1975) found lake trout were more readily affected by
acidification than lake cisco.

Problems of acidification are expected to be
restricted to small lakes with low flushing capacities,
particularly those surrcunded by granipic soils which often
have inefficient neutralizing capacity (Beamish et al.
1975).

Acidification is considered to be a source of
long-term impact because acidity will increase gradually
over the duration of acid plant operation. Water quality
will gradually improve through flushing, however, when acid

plants cease operation.
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Habitat loss. Spawning habitat can be destroyed

by remoyal of river or lakeshore substrate for use as borrow
matérial. Blockage of river flow or excessive withdrawl of
water from limited sources can cause loss of fish habitat in
small lakes or downstream river areas.

Removal of river or lakeshore substrate could
destroy fish spawning areas and alter water flow through
adjacent spawning areas (USDI 1976). This would reduce
spawning success which in turn would reduce fish popula-
tions. River flow could be blocked by channel diversions;
ice dams resulting from ice bridges, or by pipeline-induced
frostbulbs at river crossings. Blockage of flow would
temporarily eliminate habitat in downstream areas. Exces-
sive withdrawl of water from rivers would cause similar
effects, and if taken from small lakes could diminish the
capacity of a lake as winter habitat.

River and lake substrate may be used as borrow
material where upland sources are limited. Impact would be
greatest if the water-based borrow areas were important
spawning areas. Frostbulb-induced ice dams on rivers could
result from improperly designed, buried river crossings of a
chilled pipeline. Ice damming could also result from ice
bridges over shallow water areas of low-discharge rivers.

Damage to fish habitat caused by gravel removal
from lakes and rivers can be drastic and long-term, for the
duration of effect is dependent on hydraulic and geologic
forces replacing gravel and reforming spawning beds (USDI

1976). Ice damming could continue as long as the source of
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the problem is present. Disruption of habitat caused by
excessive water withdrawl would continue for as long as

withdrawl is excessive.

Overharvest. Qverharvest of fish would most

likely occur near large construction and mining camps of 200
Or more men.

Limited dissolved nutrients from the precambrian
shield and low temperature results in low productivity of
northern waters, and fish here grow very slowly (Doran 1974).
In addition, individual mature fish apparently do not spawn
every year (McLeod et al. 1976) increasing the time required
for f£ish populations to return to pre-exploitation levels.
Thus, even relatively low fishing effort can overexploit
northern fish populations. - An apparent demonstration of
this is the smaller average size of lake trout and lake
whitefish caught from the most heavily fished areas around
the Baker Lake hamlet compared to those caught in remote
lakes (NWT Govt. files; lMcLeod et al. 197s6). Similarly,
Healey (1975) has pointed out that lake trout in northern
waters are vulnerable to overfishing and their populations
are slow to recover from overharvest. Overharvest of fish
would occur most quickly in small lakes and in local areas
of large lakes, and would be most severe near mining camps
because of their duration of operat}on. This is of major
concern where sport fishing by industrial workers would he

in competition with domestic fishing. Lake trout and arctic
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char are likely to be the species most actively sought by
southern anglers, as they are by Baker Lake residents.
Potential for overharvest will continue as long as
there are large numbers of workers in a local area, and
because of slow fish growth, recovery to pre-exploitation

levels may take 10 or more years.
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Biological Description

Eleven fish species, including lake trout, arctic
char, and lake whitefish were collected by McLeod et al.
(1976) in the western portion of Baker Lake.

Lake trout inhabit Baker Lake throughout the year,
but some ascend tributary rivers in summer for feeding, and
some may spawn and overwinter in deeper water areas of the
Thelon River (McLeod et al. 1976). Life-history phases of
lake trout most sénsitive to disturbance are spawning,
overwinter egg incubation, and overwintering.

In summer, arctic char migrate into northern Baker
Lake for feeding. 1In fall, they apparently migrate back up
tributary rivers along the north shore of Baker Lake to
spawn and overwinter in small lakes. It is not known if
arctic char undertake migrations in the Thelon River (McLecd
et al. 1976). Life-history phases of arctic char most
sensitive to disturbance are spawning, overwinter egg
incubation, overwintering, and migration.

Lake whitefish are primarily lake-dwellers.

McLeod et al. (1976) did not collect them in Thelon River,
but speculated that they may use the river mouth at Baker
Lake for feeding. Life-history phases of lake whitefish

most sensitive to disturbance are spawning and overwinter

egg incubation.
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Concerns

Silt may originate from activities such as road
construction, borrow areas, and pipeline right-of-way
clearing, trenching, and backfilling. Effects of siltation
will be greater at river mouths and quiet-water areas of
rivers where lack of flow allows silt to accumulate. Spring
flood will flush most silt from river channels, and the size
of Baker Lake should allow most of it to remain relatively
unaffected by silt. Therefore, the area of greatest concern
is at river mouths where siltation may degrade spawning and
rearing habitat. Siltation will be primarily restricted to
the construction period, and is judged to be a short~term
impact.

Spills of fuel during construction of a mine site
or pipeline, chemicals during mine operation, and methanol
during pressure testing of a pipeline are of greatest
concern when large volumes are handled and stored. The
greatest danger of spills is at staging areas on Baker Lake
and near river mouths. Effects of spills within rivers will
be transitory because of flowing,water, but containment and
cleanup will be difficult (Imperial Oil Ltd. 1974), Spills
in lakeshore areas used for spawning and rearing may be more
damaging, but less difficult to contain and cleanup.

Toxic substances, including radiocactive wastes,
can accumulate downstream of mine tailings ponds, primarily
at river mouths and in quiet areas of rivers. Tailings

ponds and areas of accumulated toxic substances could be a
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continuing source of contamination to aguatic fauna even
after mine abandonment.

Important fish habitat may be destroyed in the
Thelon River by trenching and backfilling of a buried pipe-
line across the river. At present specific areas of im-
portant fish habitat have not been identified; but habitat
loss would probably be confined to the local area of pipe-
line crossing.

If industrial workers from large camps sport fish,
overharvest of lake trout and arctic char may occur in local
areas of Baker Lake and in areas of fish concentration, such
as downstream of Kazan Falls. This harvest is of concern if
in competition with domestic fishing.

Potential impacts shown in the matrix (Fig. 7.1)
and regarded relevant to Critical Area 5 are summarized

below together with recommended control measures.
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POTENTIAL IMPACTS —~ FISH IN BAKER LAKE AND TRIBUTARY RIVERS

PROQJECT
ACTIVITY

MAJOR
CONCERNS

SEVERITY DURATION

CONTROLS

URANIUM EXPLORATION
AND DEVELOPMENT

AIRBORNE SURVEYS
GROUND SURVEYS

DETAILED EXPLORATION

MINE AND MILL CONSTRUCTION

Parmanent roads
Fuel storage and handling

Camp
Barrow araas

MINE AND MILL OPERATION

Camp

Fuel and chemical storage
and handling

Tallings and wastes
NATURAL GAS PIPELINE
PRECONSTRUCTION SURVEYS

SUPPORT FACILITIES
CONSTRUCTION

Camps
Fuel storage and handling

Borrow zreas
Roads and pads

PIPELINE AND STATION
CONSTRUCTION

Borrow areas
Mainiine construction

Testing

Roads
Camps
Fue| storage and handling

Nona anticipatad
None anticipated

None anticipated

Siitation
Spills

Qvarharvest
Siltation

Overharvest
Spills

Accumulatad taxing

Nona anticipated

Qvearharvest
Seills

Siltation
Slitation

Siitatian

Siltation,
Habitat loss

Spills

Siitation
Overharvest
Spills

OPERATIONS AND MAINTENANCE None anticipated

Modarate
Moderate

Moderate
Madarate

Moderate
Moderate

Modarate

Modaerate
Modearate

Moderate
Modarare

Moderate
High,

Moderate
Modarate

Moderate
Moderate
Moaderate
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Short-term
Short-term

Short-term
Short-term

Long-term
Short-term

Long.term

Short.term
Short-term

Short-term
Short-term

Short-term
Shart-term

Short-term

Shortterm
Short-term
Short-tarm

Location, design,

L.ocation, design,
contingency plans

Harvest reguiation
Location, dasign

Harvast reguiation

Location, dasign,
contingency plans

Design, monitering

Harvest, regulation

Location, design,
contingency pians

Location, design
Location, dasign

Location, design

Mathod, design, locatian

Method, location, design,

contingancy plans
Locatlon, design
Harvest regulation

Location, design,
eontingancy plans




controls

Control of siltation is best accomplished by loca-
ting rights-of-way and facilities away from ero-
sion susceptible soils, and by construction design
and revegetation that will minimize erosion.

To minimize fuel and chemical spills, storage
facilities should not be located in areas which
drain directly into sensitive fish areas, and all
bulk storage tanks and bladders should be ade-
quately diked to provide surface and subsurface
containment of spills. Handling procedures should
be developed to minimize the chance of spills, and
contingency procedures should be developed for
detection, containment, and cleanup of spills.

Accumulation of toxic substances from mill process
wastes can be controlled by designing and con-
structing tailings ponds to accommodate process
effluent from the mill, and ensuring that pond
effluent quality is within levels allowed by Metal
Mining Liquid Effluent Regulations (EPS 1977).
Tailings pond effluents must not be allowed to
enter sensitive fish habitat. Impervious mate-
rials must be used in construction of ponds to
prevent seepage. Monitoring of downstream areas
should continue during mine operation. At aban-
donment, ponds must be left in a physically and
chemically stable condition.

To avoid loss of important fish habitat, areas of
potential industrial activity should be surveyed

to identify such habitat. Construction activity

should be precluded if these areas are especially
important to fish.

Overharvest may be controlled by enforcement of
existing sport fish catch and possession limits.
If subsequent monitoring of sport fishing harvest
indicates overfishing or conflict with domestic
fishing, special harvest restrictions or closure
of sport fishing may be warranted.
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Biological Description

Pitz Lake is fished during spring and summer for
lake trout and lake whitefish. Both species probably use
Pitz Lake fbr all life-~history phases, but some may move
into rivers and small lakes for feeding during summer.

Schultz Lake is fished during summer and fall for
lake trout, arctic char, and lake whitefish. The trout and
whitefish are primarily lake=-resident, but the char probably
migrate between Schultz and Baker Lakes, or between Schultz
Lake and its tributary lakes.

Whitehills Lake is intensively fished during
spring when lake trout are taken by jigging. Lawrence et
al. (in prep) reported arctic char here, and McLeod et al.
(1976) reported them in Prince River which drains Whitehills
Lake into Baker Lake. The extent of char migration and |
locations of spawning areas are not known.

Life-history phases of lake trout, arctic char,
and lake whitefish most sensitive to disturbance are fall
spawning, overwinter egg incubation, and overwintering.

Arctic char are also sensitive during migration.
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concerns

If largé camps are located near these lakes, sport

fishing by industrial workers may cause local overharvest.
This is of particular concern at the outlet of Schultz Lake,
and at traditional domestic fishing areas on Whitehills and
Pitz Lakes.

Fuel spills during pipeline construction and mine
construction and operation, c¢hemical spills during mill
operation, and methanol spills during pressure testing of a
pipeline are of greatest concern when large volumes are
handled aﬁd stored. 8pills are of greatest danger to f£ish
in spawning and rearing areas, but locations of such areas
are presently unknown. Outlets and inlets to lakes are of
primary concern because these areas often contain concen-
trations of fish.

Toxic substances, including radioactive wastes,
can accumulate downstream of mine tailings ponds, primarily
at river mouths. Tailings ponds and areas of accumulated
toxic substances could be a continuing source of contamina-
tion to aquatic fauna even after mine abandonment.

Potential impacts shown in the matrix (Fig. 7.1)
and regarded relevant to Critical Area 6 are summarized

below together with recommended control measures.
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POTENTIAL IMPACTS - FISH IN LARGE LAKES

PROJECT MAJOR
ACTIVITY CONCERNS SEVERITY DURATION. CONTROLS

URANIUM EXPLORATION
AND DEVELOPMENT

AIRBORNE SURVEYS None anticipated
SROUND SURVEYS None anticipated
DETAILED EXPLORATION Nane anticipared

MINE AND MILL CONSTRUCTION

Fuel storage and handling Spllls Moderata Short-term Logation, design,
contingency plans
Camp Ovarharvest Modarate Short-term Harvest regulation

MINE AND MIL.L OPERATION

Camp Overharvest Moderate Long-term Harvest reguiation
Fuel 3nd chemlical -1-11] 1 Maderate Short-term L.ocation, design,
storage and handling contingency plans
Tailings and wastes Actumuiated toxing Moderate Long-term Dasign, monitering
NATURAL GAS PIPELINE
PRECONSTRUCTION SURVEYS None anticlpated

SUPPORT FACILITIES
CONSTRUCTION

Camps Qveiharvest Moderate Short-term Harvest regulation

Fuel storage and handling Spills Moderate Short-term Location, design,
contingency plans

PIPELINE AND STATION
CONSTRUCTION

Camps Qverharvest Moderate Short-term Harvest ragulation

Fuel storage and handling Spills Moderate Short-term Location, dasign,
contingency plans

QPERATIONS AND MAINTENANCE  Nona anticipated
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Controls

Overharvest can be controlled by enforcement of
existing sport fish catch and possession limits.
If subsequent monitoring of sport fishing harvest
indicates overfishing or conflict with domestic
fishing, special harvest restrictions or closure
of sport fishing may be warranted.

To limit spills, fuel and chemicals should not be
stored in areas that drain directly to sensitive
fish habitat, and all bulk storage should be
adequately diked to provide surface and subsurface
containment of spills. Handling procedures should
be developed to minimize the chance of spills, and
contingency procedures should be developed for
detection, containment, and cleanup of spills.

Accumulation of toxic substances from mill process
wastes can be controlled by designing and con-
structing tailings ponds to accommodate process
effluent from the mill, and ensuring that pond
effluent quality is within levels allowed by Metal
Mining Liquid Effluent Regulations (EPS 1977).
Tailings pond effluents must not be allowed to
enter sensitive fish habitat. Impervious mate-
rials must be used in construction of ponds to
prevent seepage. Monitoring of downstream areas
should continue during mine operation. At abandon-
ment, ponds must be left in a physically and
chemically stable condition.




Biological Description

There are many small lakes, i.e. less than 50 km2

(20 miz), throughout the study area that contain lake trout,
and some lakes that contain either anadromous or land-locked
char. Because oxygen may be limited in shallower lakes, they
may provide only marginal winter habitat to fish. PFish
movement to and from some of these lakes may be possible

only during a relatively short period in summer. Fish may
thus be restricted to these small lakes for a major part of
each year, rendering them more vulnerable to disturbance

than fish in larger lakes.

Concerns

Specific lakes are not identified in this cate-
gory; rather any small lakes that support either lake trout
or arctic char are included since they potentially provide
subsistence to individual hunters and trappers. In most
cases, expressed concerns relate to each individual lake
which by itself does not contain the large numbers of fish
that may be found in major rivers and lakes. Generally,
impacts of greater magnitude are expected in small lakes
because of limited opportunity of fish to escape and the

concentration of impact effect.
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Eroded silt from land-based activities would have
long=-term effects because cleansing of the lake bottom is
limited by lack of currents.

Dilution of pollutants in small lakes is limited
and large fuel or chemical spills could destroy or greatly
deplete fish popﬁlations. Because dilution in small lakes
is limited, concern about spills has been extended to smaller-
scale project activities.

If natural lakes with fish populations are used as
tailings ponds they would be destroyed as fish habitat.
Excessive withdrawl of water from small lakes may limit
their capacity to allow overwintering of fish. Toxic sub-
stances in tailings pond effluent can accumulate in small
lakes and become a continuing source of contamination even
after a mine has ceased operation.

Acidification of lakes can result from fallout
of sulphur oxides emitted from acid plants at mine sites.
Acidification would be gradual, but continuous, throughout
mine operation. Fish reproduction would be adversely
affected before lake water becomes acutely toxic to fish.

Because of low fish productivity of waters in the
study area, sport fishing by industrial workers may lead to
overharvest of isolated or semi-isolated fish populations in
small lakes. The effects of overharvest would not be perma-
nent, but could be continuous for the duration of a qamp.
Though irregularly used, these lakes are important to hunters
and trappers, particularly when they are unsuccessful at

caribou hunting.
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Potential impacts shown in the matrix (Fig. 7.1)
and regarded relevant to Critical Area 7 are summarized

below together with recommended control measures.

o1
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POTENTIAL IMPACTS — FISH IN SMALL LAKES

PROJECT . .
ACTIVITY

MAJOR
CONCERNS

SEVERITY DURATION

CONTROLS

URAN{UM EXPLORATION
AND DEVELOPMENT

A|RBORNE SURVEYS
GROUND SURVEYS
DETAILED EXPLORATION

Fuel storage and handling

MINE AND MILL CONSTRUCTION

Fuei storage and handling

Camp
Site preparation
Borrow sites

MINE AND MILL QPERATION

Camp

Fuel and chemical
storage and handling

Acid plant
Water supply

Tallings and wastas

NATURAL GAS PIPELINE

PRECONSTRUCTION SURVEYS .

SUPPORT FACILITIES
CONSTRUCTION

Camps
Fuel storage and handiing

Borrow aress

PIPELINE AND STATION
CONSTRUCTION

Borrow sreas

Mainline construction
Testing

Camps

Fuel storage and handllng

OPERATIONS AND MAINTENANCE

None anticlpated

None anticipated

Soills

Spills

Qverharvest
Siltation
Slitation

Qverharvest
Spills

Acidification

Habitet
disturbance

Accumulated toxins,
habitat loss

None anticipated

Qverharvest
Spills

Siitation

Siltation
Slitatlon
Spills
Cwverharvest
Spiils

None anticipated

Moderate

High

High
Moderate
Madarata

High
High

Moderate
Moderate

High

High
High

Moderate

Moderate
Maderata
High
High
High
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Short-term

Short-term

Short-term
Short-term

Short-term.

Long-tarm
Shortterm

Long-term
t ong-term

Long-tarm

Short-term
Short-tarm

Shart-term

Short-tarm
Short-term
Short-tarm
Short-term
Short-tarm

Location, daesign,
contingency plans

Location, design,
contingency plans

Harvest regulation -
Location, design
Location, design

Harvest regulation
Location, dasign,

contingency plans
Emission controls
Location

Design, manitoring,
mathod

Harvest reguiation

Location, design,
contingency plans

Location, design

Location, design
Location, design
Location, mathod
Harvest reguiation

Location, design,
contingancy plans




Controls

Siltation can be most effectively controlled by
locating rights-of-way and project facilities on
non-erosive soils and away from areas that drain
directly to small lakes. Project activities

should be planned and designed to limit erosion.

Fuel and chemical storage and handling areas
should be located away from small lakes. When
large tanks and bladders are used for storage they
should be adequately diked. Storage areas should
be designed and contingency procedures developed
to restrict spills from entering waterbodies.
Contingency procedures should also be developed to
contain and clean up spills.

Use of natural lakes as tailings ponds should oniy
be allowed if engineered structures are not
feasible, and if the natural lakes do not contain
harvested fish species. Water should not be
withdrawn from lakes if this would jeopardize
overwintering of fish.

Accumulation of toxic substances from mill process
wastes can be controlled by designing and con-
structing tailings ponds to accommodate process
effluent from the mill, and ensuring that pond
effluent quality is within levels allowed by Metal
Mining Liquid Effluent Regulations (EPS 1977).
Monitoring of downstream areas should continue
during mine operation. Tailings pond effluents
must not be allowed to enter sensitive fish
habitat. Impervious materials must be used in
construction of ponds to prevent seepage. At
abandonment, ponds must be left in a physically and
chemically stable condition.

Emission of sulphur oxides can be controlled by
the use of emission control devices in stacks of
acid plants.

Overharvest can be controlled by enforcement of
existing sport fish catch and possession limits.
I1f subsequent monitoring of sport fishing harvest
indicates overfishing or conflict with domestic
fishing, special harvest restrictions or closure
of sport fishing may be warranted.
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Biological Description

Biological information on this river drainage is
very limited, but information from Baker Lake residents
indicates that lake trout and arctic char have been har-
vested from this river. Lake trout are found predominantly
apove St. Clair Falls while arctic char may be restricted to
below the falls. Spawning and overwintering areas of both
species are not known, nor is it known whether fish ascend
st. Clair Falls. The Quoich River estuary may be an im-

portant feeding area for arctic char.

concerns

The Quoich River is designated as a critical area
for fish because of its very low winter discharge, usually
less than 3 m3/s (100 ft3/s) (Environment Canada 1976a).

Spills during storage and handling of bulk fuels
and chemicals are of greatest concern particularly in
winter, when discharge is low and most of the river is ice-
covered.

Fish spawning habitat could be destroyed if river
gravel is used as borrow material (USDI 1976).  The like-

1ihood of this depends on availability of upland sources of
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gravel. Overwintering fish habitat and incubating eggs
could be jeopardized by excessive withdrawal of water from
the river during late winter when discharge is low.

Ice damming, that could stop flow to downstream
areas, could he caused by ice bridges for winter roads
across shallow areas of the river. This would eliminate
downstream areas as winter habitat for £ish.

If industrial workers from large camps sport fish,
overharvest of lake trout and arctic char may occur in areas
of fish concentration such as downstream of St. Clair Falls.
This harvest is of concern if in competition with domestic
fishing.

Toxic substances in tailings pond effluent could
accumulate in the Quoich River estaury and become a con-
tinuing source of contamination to fish, even after a mine
has ceased operation.

Silt, from land-based activities or borrow activity
within the floodplain, would accumulate in quiet-water areas
of the river and degrade fish habitat.

Potential impacts shown in the matrix (Fig. 7.1)
and regarded relevant to Critical Area 8 are summarized

below, together with recommended control measures.
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POTENTIAL IMPACTS — FISH IN QUOICH RIVER

PROJECT MAJOR
ACTIVITY : CONCERNS SEVERITY DURATION ~CONTROLS

URANIUM EXPLORATION
AND DEVELOPMENT

AIRBORNE SURVEYS None anticipated
GROUND SURVEYS Nana anticipated
DETAILED EXPLORBATION None anticipated

MINE AND MiLL CONSTRUCTION

Camp QOwverharvest Moderata Short-tarm’ Harvest regulation
Winter roads Habitat ioss Migh Short-term Location
Fusl storage and handling Spills Modearate Short-term Location, design,
cantingency pians
Borrow sites Habitat loss, Modarate Short-term LLacation, design
siitation

MINE AND MILL OPERATION

Camp Overharvast Moderate Long-term Harvest ragulation
Winter roads Habitat Joss High Long-term Location
Fuel and chemical Spills Moderate Short-tarm Location, design,
storage and handling ) cuntingency plans
Water supply Mabitar Moderate Long-tarm Location, timing
. disturbance
Tailings and wastes Accumulated toxing Modarate Long-term Dasign, mathod
NATURAL GAS PIPELINE

I a pipeline were to be built in this area the potential impacts identified in tha potential impaet
matrix (Fig. 7.1) would ba of concern. These potantial impacts are not considered here, howaever,
because thaera is no pipeline prasently proposad in this critical area,
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Controls

Fuel and chemical storage and handling areas
should be located away from the river and areas
that drain directly to the Quoich River. Tanks
and bladders should be adequately diked, and safe
procedures for handling fuels and chemicals should
be developed. Contingency procedures for contain-
ment and cleanup of spills should be developed
because present technology is inadequate for
containment and cleanup of spills in flowing water
and under ice.

To limit the release of toxic substances, ade-
quate design and capacity of tailings ponds and
consideration of natural drainage patterns in the
mine area are essential. Impervious materials
must be used in construction of ponds to prevent
seepage. Effluents from tailings ponds should
meet the requirements of the Metal Mining Liguid
Effluent Regulations (EPS 1977) and monitoring of
downstream areas should continue during operation
of mines. At abandonment, ponds must be left in a
physically and chemically stable condition.

Borrow areas or facility sites should not bhe
allowed in the floodplain of the river.

Withdrawl of water during winter should be con-
trolled to prevent dewatering of downstream fish
habitat. This requires identification of £fish
wintering areas and of industrial and biological
water requirements. Ice bridges should not be
located where they may cause freezedown of the
river.

Overharvest can be controlled by enforcement of
existing sport fish catch and possession limits.
If subsequent monitoring indicates overfishing or
conflict with domestic fishing, special harvest
restrictions or closure of sport fishing may be
warranted.
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Although waterfowl account for a relatively minor

part of the country food harvested by Baker lLake residents,
we feel it is essential that those waterfowl populations
actually or potentially harvested by Baker Lake hunters be
protected from serious, development-related conflicts.
Concentrated nesting and moulting areas have been identified
as critical for sustaining these populations (Map 15). It
is here that industrial development could have the most
serious immediate and long-term effects on these waterfowl
populations.

The critical areas may be described as follows:

Al

Area 9 - comprised of the south shore of Baker Lake and
an area around and northeast of Pitz Lake, it sup-
ports nesting and moulting waterfowl of several
species, but colonially-nesting snow geese are the
primary concern,

Area 10 ~ comprised of the islands area between Beverly
and Aberdeen Lakes, it supports the moult of
several thousand non-breeding, large-race Canada
geese.

The fact that only two critical areas are des-
cribed for waterfowl relates to the sensitivity of nesting
and moulting snow geese and of moulting Canada geese to
disturbance. The colonial aspect of their moulting and
nesting increases the probability of significant impacts

from a variety of relatively local events, as outlined in
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the potential impact matrix (Fig. 7.1). Nesting and moult-
ing habitats of other waterfowl species in the study area

have not been included as critical areas as these areas tend
to be more widespread and less likely to be affected seriously
by local disturbances. Further, harvest of waterfowl other
than snow and Canada geese by Baker Lake residents is
negligible, reducing probable effects of industrial impacts

on local harvest.
DATA GAPS AND GENERAL CONCERNS: AN OVERVIEW

The current shortage of detailed biological
information on snow and Canada goose populations in the
study area precludes a complete appraisal of potential for
industrial facilities and activities to affect waterfowl
reproductive and moulting activities. At present, informa-
tion is available primarily for those waterfowl populations
along Thelon River and proposed Polar Gas pipeline route,
but even here data are incomplete. Baker Lake residents
were able to provide little additional information on water-
fowl distribution, possibly reflecting difficulty of over-
land travel in summer, or a virtual absence of concentrated
waterfowl nesting and moulting habitat throughout much of
the study area. Thus, we are able only to define critical
nesting and moulting areas along Thelon River and the
proposed Polar Gas alignment, although we cannot rule out
existance of nesting and moulting colonies in other parts of

the study area.
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A number of researchers have'described responses
of snow geese to industrial activities and facilities.
Effects of noise from simulated compressor stations and
aircraft were recorded by Gollop and Davis (1974), Wiseley
(1974), Davis and Wiseley (1974), Salter and Davis (1974)
and Barry and Spencer (1976). There is general concensus
that nesting, moulting and staging snow geese are extremely
sensitive to disturbance, particularly by low~flying air-
craft. Habituation to, and long-term effects of, repeated
disturbance remain speculative, however, although concern
has been expressed regarding effects of repeated disturbance
on fat storage, possibly resulting in reduced migratory
success, particularly in poor years (Salter and Davis 1974,
Davis and Wiseley 1974).

Human or aircraft disturbance of nesting geese can
decrease nesting success through predation and exposure, and
hasten starvation of brooding geese and thus increase nest
abandonment (MacInnes 1962, Harvey 1971, MacInnes and Misra
1972, Jacobson 1974, Barry and Spencer 1976).

In general, effects of disturbance on moulting
Canada geese are poorly known. They are believed to display
strong fidelity to specific sites, but continued human
disturbance can result in abandonment of specific areas
(Sterling and Dzubin 1967).

0il causes extensive matting of feathers, de-
creasing insulative value and necessitating metabolic rate

increases by both moulters and nesters (Hartung 1967). 0Qils




may be toxic if ingested (Hartung and Hunt 1966) and also
;nhibit egg laying and decrease hatching success of at least
some waterfowl species (Hartung 1965).

In the absence of precise data on long-term
effects of industrial activities on nesting and moulting
waterfowl, we believe that all activities and facilities
that could disturb waterfowl or destroy local areas of
habitat supporting critical life-history phases must be
regarded with concern. Most potential impacts discussed in
the following critical area sheets are concerned with
location of industrial facilities, and timing and techniques
used in industrial activities in areas critical to water-
fowl. The primary concern with respect to habitat relates
to spills of ©0il or other toxic material; adjacent to
nesting or moulting areas, and extensive excavations (borrow

activities, open-pit mining) in nesting or moulting areas.
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Biological Description

Several waterfowl spécies nest and moult here in
summer , including the lesser snow goose. Snow geese nest in
compact colonies near water in June, and breeding snow geese
moult in the same areas after mid July (Bellrose 1976).

Snow geese may use this area as a stopover on spring migra-
tion, and thousands stop here during fall migration (McLaren
et al. 1977). Numbers of snow geese actuallf nesting in

this critical area are believed to be small (Map 15).
Concerns

Snow goose nesting and moulting areas are among
the most critical and limited parts of their habitat, and
maintaining integrity of these areas is believed essential
for well-~being of the population. Several aspects of
minera;.exploration and development and natural gas pipeline
construction and operation may prevent or hinder nesting and
moulting on traditional areas (Pig. 7.1).

Concerns relative to mining and pipelines are
primarily those of disturbance and habitat destruction

during exploration, construction, and operation. Snow Jgeese




are extremely sensitive to noise. Thus any activity in-
volving intensive human or industrial presence, including
low=flying aircraft, on or near the snow goose colony could
cause evacuation of the colony, or disruption of nesting to
such an extent thaﬁ nesting success would be very greatly
reduced., Similarly, human presence or industrial activity
could interfere with moulting.

Habitat destruction or degradation is also of
concern. Fuel and chemical spills, extensive excavations
(borrow activities, open-pit mining) and occupation of
critical sites by major project facilities would all reduce
quality or area of habitat. Fuel and chemical spills in
particular could result in a high rate of mortality and
much-decreased nesting and moulting‘success.

Potential impacts shown in the matrix (Fig. 7.1)
and regarded relevant to Critical Area 9 are reiterated

below, together with recommended control measures.




POTENTIAL IMPACTS — SNOW GEESE NESTING AND MOULTING AREAS
AT PITZ AND BAKER LAKES

PROJECT MAJOR
ACTIVITY CONCERNS SEVERITY DURATION. CONTROLS
URANIUM EXPLORATION
AND DEVELOPMENT
AIRBORNE SURVEYS
Alrcraft Disturbance High Short-term Altitude, timing
GROUND SURVEYS
Alrcraft Disturbanca High Short-term Althwude, timing
DETAILED EXPLORATION
Alrcraft Disturbance High Short-term- Altitude, tming
Drilling and blasting Disturbence High Shortaerm Timing
MINE AND MILL CONSTRUCTION
Parmanent roads Disturbance, High Short-term Timing
Habitat destruction )
Alrcraft Disturbance High Short-term Aljtitude, timing
Fual storage and handiing Spills High Short-term Location, techniqueas,
contingency plans
Camp Disturbance High Shart-term Timing
Site preparation Disturbance, HMigh Shaort-tarm Timing
Heabitat destruction
Borrow areas Disturbance, High Long-term Avoid critical ares
Habitat destruction
Facillty construction Disturbance, High Shaort-term Timing
Habitat destruction
MINE AND MILL OPERATION
Presance of facility Disturbanca High Long-term Avoid critical aress
Camp Disturbancs Moderate - Long-term Avoid eritical ares
Permanent roads Disturbance Migh Long-term Tratfic controls
Airgraft Disturbancs High Long-term Altitude, timing
- Fuel dnd chemical Seills High Short-term Location, techniques,

storage and handling
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POTENTIAL IMPACTS — SNOW GEESE NESTING AND MOULTING AR EAS
AT PITZ AND BAKER LAKES (Cont’d.)

PROJECT
ACTIVITY

MAJOR
CONCERNS

SEVERITY DURATION

CONTROLS

NATURAL GAS PIPELINE

PRECONSTRUCTION SURVEYS
Alrcraft

SUPPORT FACILITIES
CONSTRUCTION

Camps
Fua| storage and handling

Barraw arass
Roads and pads

Ajrcraft
Communication towers

PIPELINE ANO STATION
CONSTRUCTION

Borrow sreas
Mainiine construction

Caompressor stations
Roads

Camps
Fuel storage and handling

Aircraft

OPERATIONS AND MAINTENANCE

Ground tratfic and road
Alreraft
Compressor stations

Disturbance

Disturbance
Spills

Disturbancs,
Habitat destruction
Disturbance,
Habitat destruction
Disturbancs
Disturbance

Disturbance,
Habitat destruction
Disturbance,
Habitat destruction
Disturbancs
Disturbance,
Habltat destruction
Disturthancea

Spills

Disturbance

Disturbancs
Disturbance
Disturbance

High

High
High

High
High

High
High

High

High
High

High
High
High

High

High
High
High
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Short-term

Short-term
Short-term

Long-term
Short-term

Short-term
Short-term

Long-term

Shoartterm
Short-term

Short-term
Short-term
Short-term

Short-term

Long-term
Long-term
Long-term

Altitude, timing

Timing
Location, tachniques,
cantingency plans

Avoid critical area

Timing
Altituda, timing
Timing

Avoid critical arsa

Timing
Timing

Timing

Timing

Lacation, tachniquas,
cantingency plans

Altitude, timing

Trafflc controls
Altitude, timing
Avoid critical area




Controls

At present, shortages of information may have pre-
cluded precise definition of all main snow goose nesting and
moulting colonies in the study area. Until precise bound-
aries and significance of area(s) used by snow geese are
more precisely known we recommend the following controls be
applied on industrial land use in or near the snow goose
nesting and moulting area identified on Map 15, or at other

sites or within boundaries that may subsequently be identified:

1. Any proposal to locate permanent industrial faci-
lities near a snow goose nesting or moulting area
should be subject to scrutiny. If it is felt that
operation of the proposed facility would deter
snow geese from using that area, permission to
locate there should be denied. We suggest that no
permanent industrial structure, airstrip, camp,
compressor station or major excavation be per-
mitted within 3.2 km (2 mi) of snow goose nesting
colonies.

2. Location of any temporary facility and initiation
of any short-term construction or exploration
activity judged potentially capable of deterring
snow geese from using nesting colonies should not
be permitted within 3.2 km (2 mi) of snow goose
colonies during the late May-August period.

3. No aircraft should be operated within 3.2 km (2
mi) of, or lower than 600 m (2000 ft) over, snow
goose colonies, between late May and August.
Aircraft landings or take offs should not be
permitted within 3.2 km (2 mi) of snow goose
colonies in this same period. These restrictions
should apply insofar as they are consistent with
safe flying practice.

4. No blasting should be allowed within 8 km. (5 mi)
of snow goose colonies between late May and August.
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Traffic on any road that may ultimately be con-
structed through or near snow geese colonies
should be forbidden in the late May-August period.

Fuel and chemical storage sites should not be
located where spills could pollute critical
nesting and moulting areas. All bulk storage
tanks and bladders should be adequately diked to
provide surface and subsurface containment of
spills. Handling procedures should be developed
to minimize the chance of spills, and contingency
procedures developed for detection, containment
and cleanup of spills.
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Biological Description

The islands region between Beverly and Aberdeen
Lakes is a moulting area for about 10,000 non-nesting,
large-race Canada geese which migrate from more southerly
areas in order to moult (Map 15). Moulting Canada geese are
in the area between mid June and mid August. Major river
systems and connected lakes are particularly attractive to
moulters, which are éenerally restricted to stream and lake
shores. Tributary streams and lakes are rarely used and
then only by groups of 20 or less on any lake (Sterling and
Dzubin 1967). Snow, white~fronted and Canada geese also
nest in the area, in unknown numbers. At present it is not
known if there are other Canada goose moulting colonies in

central Keewatin (Sterling and Dzubin 1967).

Concerns

Canada goose moulting areas may be among the most
sensitive parts of their habitat, and maintaining integrity
of these areas is believed essential for well-being of the
population concerned. Several aspects of mineral explora-
tion and development, and natural gas pipeline construction

and operation may prevent or hinder moulting on traditional

233




areas (Fig. 7.1). At present the proposed Polar Gas pipe=-
line is located east of this critical area, and concerns
relative to the pipeline are not elaborated here.

Concerns relative to mining relate primarily to
disturbance and habitat destruction. Moulting Canada geese
are believed to be sensitive to noise and disturbance. Any
industrial activity involving a large human or industrial
presence on Or near the colony could cause abandonment of
the area or otherwise interfere with moulting. Depletion of
limited energy reserves could also be hastened.

Habitat destruction or degradation is also of
concern. Fuel and chemical spills, extensive excavations
(borrow activities, open-pit mining) and occupation of im-
portant sites by major project facilities could all reduce
quality or amount of habitat. Fuel or oil spills could
result in a high rate of mortality due to oiling and asso-
ciated thermoregulatory problems.

Potential impacts shown in the matrix (Fig. 7.1)
and regarded relevant to Critical Area 10 are reiterated

below, together with recommended control measures.
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POTENTIAL IMPACTS ~ CANADA GEESE MOULTING AREA BETWEEN
BEVERLY AND ABERDEEN LAKES

PROJECT MAJOR
ACTIVITY CONCERNS SEVERITY DURATION CONTROLS
URANIUM EXPLORATION
AND DEVELOPMENT
AIRBORNME SURVEYS
Alrcrafey Disturbance Modarate Shorttarm Altitudae, timing
GROUND SURVEYS
Alrcraft Disturbance Moderate Short-term Altitude, timing
DETAILED EXPLORATION
Alrcraft Disturbance Moderate Short-term Altitude, timing
Drilling and blasting Disturbance Madarate Short-tarm Timing
MINE AND MILL CONSTRUCTION
Permanent roads Disturbanca, Moderate Short-term Timing
Habitat destruction
Alrcrafy Disturbance Modarate Short-term Altitude, timing
Fuel storsge and handiing Sallls Moderate Short-term Locatian, techniques,
contingancy plans
Camp Disturbance Modearate Short-term Timing
Site preparation Disturbance, Moderate Short-term Timing
Habitat dastruction
Sorrow areas Disturbancs, Moderate t.ong-term Avoid critical area
Habitat dastruction
Faeility construction Disturbance, Modarata Short-term Timing
Hablitat destruction
MINE AND MILL OPERATION
Presence of facility Disturbance Maoderate . Long-tarm Avoid eritical area
Permanent roads Disturbanca Moderate Long-term Traffic controls
Alrcrafy Disturbance Modarate Long-tarm Altitude, timing
Fuel and chemicai Spillx Modarate Shart-tarm Locadion, techniques,

storage and handling

NATURAL GAS PIPELINE

contingency plans

if a pipelina were to be built In this area the potantial impacts identified in the potential Impact
matrix {Fig. 7.1) would be of concern, These porential Impacts are not considered hare, howevar,

bacause thera is no pipaiina presently proposed in this eritical area,




Controls

At present, a shortage of information may have

precluded precise definition of all Canada goose moulting

colonies in the study area. Until precise boundaries and

significance of areas used by Canada geese for moulting are

known, we recommend the following controls be applied on

industrial land use in and near the Canada goose moulting

area identified on Map 15, or at other sites or within

boundaries that may subsequently be identified.

Any proposal to locate permanent industrial faci-
lities near the Canada goose moulting colony
should be subject to scrutiny. If it is felt that
operation of the proposed facility would deter
Canada geese from moulting in that area, per~
mission to locate there should be denied. We
suggest that no permanent industrial structure,
airstrip, compressor station, camp or major
excavation be permitted within 3.2 kxm (2 mi) of
Canada goose moulting colonies.

Location of any temporary facility, or initiation
of any short-term construction or exploration
activity judged potentially capable of deterring
Canada geese from using moulting areas should not
be permitted within 3.2 km (2 mi) of the colony
between mid June and mid August.

No aircraft should be operated within 3.2 km (2
mi) of, or lower than 300 m (1000 £ft) over,
Canada goose moulting colonies between mid June
and mid August. Aircraft landings and take offs
should not be permitted within 3.2 km (2 mi) of
moulting colonies in the same period. These
restrictions should apply insofar as they are
consistent with safe flying practice.

No blasting should be allowed within 8 km (5 mi)

of the Canada goose moulting colony between mid
June and mid August.
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Traffic on any road that may ultimately be con-
structed on the moulting colony should be for-
bidden between mid June and mid August.

Fuel and chemical storage sites should not be
located where spills could pollute critical moult-
ing habitat. All bulk storage tanks and bladders
should be adequately diked to provide surface and
subsurface containment of spills. Handling
procedures should be developed to minimize the
chance of spills, and contingency procedures
developed for containment and cleanup of spills.
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No critical areas have been identified for arctic

fox. The most serious industrial threat to study area fox
populations is loss of dens and denning habitat due to
borrow activities. Although several areas are said to have
a relatively high density of arctic fox dens, none of these
areas are known to be specifically threatened by project-
related activities.

In general, loss of dens and denning habitat in
regions where denning habitat is limited could adversely
affect a region's ability to produce arctic foxes. If
supplies of aggregate materials are limited in an area,
land-forms of the type used by denning foxes could comprise
much of the sand and gravel required for development of a
mining or pipeline infrastructure. There would appear,
however, to be ample supplies of these materials in much of
the study aréa, reducing likelihood of the need to destroy
fox denning habitat there. Despite apparently ample denning
habitat, one should not assume a large excess of available
dens. Existing dens are used for long periods. New dens
cannot be dug in spring and existing structures must be used
for whelping at that time (Macéherson 1969). Fox dens are
identifiable in summer, particularly from the air, making
avoidance of den sites and surrounding areas-a feasible and

necessary restriction to borrow coperations.
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Disturbance of denning foxes can cause den abandon-
ment (Macpherson 1969, Ruttan 1974, Ruttan and Wooley 1974),
but this is not believed to present a serious threat to fox
populations. Ruttan (1974) found arctic foxes did not react
strongly to human presence if the observer did not approach
closer than 150 m (500 ft), but at distances of less than
40 m (125 ft) some foxes retreated into burrows. They may
attempt to avoid aircraft above 300 m (1000 ft), or may
simply show watchful cur