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ABSTRACT

To determ ne whether or not Peary caribou (Rangifer
tarandus pearyi) and nuskoxen (Ovibos moschatus) had recovere
since the early 1970s, | conducted an aerial survey of Bathurst
I'sland, Northwest Territories, during the period 10-13 August
1981. | estimated popul ations of 289 caribou and 208 nuskoxen
on Bathurst Island. Sanpling intensity was 26% except for 74%
over Polar Bear Pass (2% of the island’s area) . The m ni mum
count of 229 nuskoxen indicated that a |large proportion of the
popul ation was observed. The 1981 caribou and nuskox estimates
were slightly greater than August 1974 estinmates of 231 caribou
and 164 nuskoxen.  The 1981 caribou popul ation was 11% of the
2723 estimated in 1961; while the 1981 nuskox estimate was 18%
of the 1136 estimated in 1961.

In 1981, the proportion of calves anong observed aninals
was 19% for caribou and 16% for nuskoxen. Thus calf production
and/ or survival in 1981 was significantly greater than in 1974
when no calves were observed, and sinmilar to that in 1961.
After excluding solitary animals (7% of all groups) , caribou
group size averaged 5.6 in August 1981, as expected from past
studies. Miskox groups (after excluding solitary animls, 12%
of all groups) averaged 10.2 aninals, which was about nornal for
the tine of year.

During the period 10-13 August 1981, Bathurst |sland
cari bou were concentrated north of 76°20’N, the northernnost
limt of their seasonal mgration. Caribou preferred elevations
of 151-300 m above sea |evel (asL). Muskoxen were concentrated
in southern and central Bathurst |sland; preferring elevations
below 150 m ASL. The clear spatial separation of the two
species indicated little or no range overlap during m d-sumrer.
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| NTRODUCTI ON

Fromthe first systematic aerial survey of Bathurst Island,
Nort hwest Territories in sumer 1961, Tener (1963) estinated
that there were 2723 Peary cari bou and 1136 nuskoxen.  Tener’s
esti mates of nuskox nunbers were "only provisional guesses",
except for southern and northwestern Bathurst Island. Tener’s
estimate of the caribou popul ati on was obtai ned through nornal
data analysis; however, his caribou estinmate may have been | ow.
“Undoubtedly some aninals, particularly caribou, were mssed” on
sout hern Bat hurst |sland because of a confusing pattern of snow
pat ches on bare ground “(Tener 1963: 11).

Subsequent surveys indicated popul ati on declines of about
90% for caribou and 85% for nuskoxen by the sunmer of 1974
(Fi scher and Duncan 1976, MIler et al. 1977a). Concurrently
cari bou popul ations declined throughout the western Queen
Elizabeth Islands (Figure 1); ultimately because of |ow
productivity and high nortality. These conditions were
apparently caused by reduced forage availability due to early
snowfalls, deep and prol onged snow cover, and ground-fast ice
(Mller et al. 1975).

From 1960 to 1974, 1Inuit hunters of Resolute harvested
caribou primarily from Bathurst |sland (Riewe 1976) . 1Inuit are
concerned that oil and gas exploration on Bathurst |sland may

have been responsible for, or contributed to, the caribou
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decline in 1973-74. Concerns of Inuit and others about the
status of Peary caribou and nmuskoxen on the Queen Elizabeth
| slands (QEI) will escalate if exploration continues, mnes are
devel oped, human popul ations increase, and oil and gas
transportation to southern markets is devel oped.

In 1974 Inuit hunters of Resolute voluntarily suspended
harvesting caribou on Bathurst Island to allow the population to
recover. Hunters have since harvested caribou mainly on
Sonerset and Prince of Wales islands across Barrow Strait. Sone
harvesting occurred on cCornwallis |Island until 1982 when the
| nuit extended their voluntary ban to cornwallis and sone ot her
islands. In August 1981, the Departnent of Renewabl e Resources
conducted an aerial survey of Bathurst Island to determ ne
nunbers and distributions of Peary caribou and nuskoxen; and to

eval uate current calf productivity.



STUDY AREA

Wth nunerous, long inlets, 25% of Bathurst Island (16,070
knf) is within 2.5 km of the coast, and 73%is within 10 km
(Figure 1). Cenerally, topographical changes on Bathurst |sland
are not extreme, wth 63% of the island bel ow 150 m above sea
| evel (asL), and less than 1% above 300 m ASL. In the northern
three-quarters of the island, erosion and east-northeast folds
of bedrock have produced uplands with regular and conti nuous
ridges. The gently undul ating plateau of the southern quarter
Is less well-drained with many small ponds in the southwest.

Pol ar Bear Pass, |ocated between Goodsir and Bracebridge
inlets, "...is the nost significant area for wildlife of
Bat hurst, Island” (Nettleship and Smth 1975). The Pass is
characterized by |lowands wth nunmerous tundra ponds that lie
between parallel ridges of folded bedrock. Polar Bear Pass was
part of an Ecological Site designated by the Internationa
Bi ol ogi cal Programme, and is now protected as a National
WIldlife Area. The Area has 26 species of nesting birds, and is
i nportant to nmuskoxen during calving, the rut and |late wnter.

Peary caribou and polar bears (Ursus maritinus) mgrate through

the site seasonally.
Bat hurst Island’s flora has not been well docunmented, but
Is probably typical of the western QEl (Porsild 1955). In the

early 1960s, the vegetation was apparently relatively rich over



much of the Island (Tener 1963). However, because of the |ow
proportions of preferred forage in the diets of Bathurst Island
caribou and muskoxen, Parker (1978) suggested that their range
has deteriorated due to past over-utilization.

Wnters on Bathurst |Island are slightly colder than
Resol ute, 150 km sout heast of Polar Bear Pass. Severe winters,
characterized by early winter ice storms and snowfall, and snow
cover remaining into July, occur irregularly in the western QEl.
From Decenber to March, tenperatures average |ess than -1is°c.
The nean daily tenperature is usually above O°C from nmid-June to
m d- Septenber.  The snowfree period normally extends fromearly
July to late August; while the greatest snowfall occurs in
Septenber and Cctober (Mller et al. 1977a). During the period
10- 13 August 1981, snow was accunul ating on Bathurst Island,

north of Polar Bear Pass at el evations above 100 m ASL.



METHODS

Peary caribou and nuskoxen on Bathurst Island were censused
from10 to 13 August 1981 using a standard aerial strip-transect
method. Tape on wing struts delineated a0.8-km strip on each
side of the Cessna 337 aircraft, which was flown 122 m above
ground | evel (AeL), and at 190-210 kmh. The 0.8-kmstrips fel
beyond the blind zone directly below the aircraft. In each of
sanpling strata 1, 2 and 3 (Figure 2) parallel, northerly
transects were spaced 6.4 km apart to provide a sampling
intensity of approximately 25% In stratum 4, east-
nort heasterly transects were flown 1.6 km apart to provide about
75% coverage, after accounting for the blind zone. Animal group
| ocations were indicated on 1:250,000 topographi cal maps by the
pilot, and two rear observers counted and recorded animls as
being calves or older animals, and as being inside or outside
the census strip. If all calves and/or ol der animals could not
be counted from the transects, groups were circled to obtain
accurate counts. All flights were based out of Resolute,
resulting in extensive ferrying over stratum 3.

Using animal nunbers counted wthin strip-transects,
densities, estimated nunbers and standard errors were cal cul ated
with ratio-estimator fornmulae (Cochran 1963, Mller et al.
1977a) . Distributions of land area by strata, elevation zones

and di stance-from seacoast zones were determ ned from 1:250,000
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t opogr aphi cal naps. Ani mal preferences of certain strata or
zones were eval uated by Chi’tests, based on the proportion of
| and area surveyed in each stratum or zone. Data for these
anal yses included animals observed within and outside strip-
transects during the survey. Chi “tests were also used to
conpare the proportion of calves in each stratum based on the

overal|l proportion of calves in all observed groups.



RESULTS AND DI SCUSSI ON

Pearv_Cari bou

Population Size and Trends

The caribou popul ation on Bathurst Island was estinated at
289 for the period 10-13 August 1981 (Table 1). A confidence
interval for this estimate could not be determ ned because of
the untransformabl e, non-normal distribution of the data; caused
by the clunped distribution of the small nunber of observed
caribou (74) .

The Bathurst Island caribou popul ation declined by 74%
between 1961 and 1973 (Table 2). A crash of a further 68%
fol |l owned between the summers of 1973 and 1974. The 1981
estimate suggested a 25% i ncrease since August 1974. These
estimates could not be conpared statistically because of the
non-nornal data.

Fi scher and Duncan (1976) estimated that 228 caribou were
on Bathurst Island and smaller islands to the north and west
during 18-25 August 1974. About 22% of the caribou observed on
and off transect during Fischer and Duncan's survey were on the
smal | er islands. MIler et al. (1977a) estimated that there
were 231 on Bathurst I|sland al one during 25-26 August 1974.
Thus it appears that Fischer and Duncan/s estinmate for Bathurst

| sl and al one woul d have been about 20-25% |l ess than M|l er et



Table 1. Nunbers and densities of Peary caribou on Bathurst
survey, 10-13 August 1981.

I sl and, Northwest Territories,

from an aeri al

Sanpl i ng Nunber of caribou counted Nurmber of cari bou Estimated nunber
stratum During survey During per 100 sq km® of caribou?®
(Sanpling Wthin 1.6-km Qut si de ferrying? Mean St andard Tot al St andard
intensity) i transects transects error error
Nor t hwest
Bat hur st
1 18 0 4 1.7 1.4 70.5 58.4
(25.5%)
Nor t heast
Bathurst
2 41 17 2.5 0.8 159.7 50.8
(25.6%)
Sout h
Bathurst
3 15 0 1.2 1.0 58.9 51.5
(25.5%)
Pol ar Bear
Pass
4 0 0 0 0 0 0 0
(74. 3%
Tot al
(26. 8% 74 17 16 1.7 0.5 289.1 93.0
1 Figure 1.

Excl udi ng caribou counted during the survey.

Based on the nunber of caribou counted during the survey within 1.6-kmtransects.

°T
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Table 2. Changes in estimated nunbers of Ppeary caribou and muskoxen on

Bathurst |sland, Northwest Territories, from 1961 to 1981.

Peary caribou Miskoxen
Survey years Esti mat ed Per cent age Esti mat ed Per cent age
nunber change nunber change
1961 2723 1136
1961- 73 - 74% -41%
19732 712 672
1973-74 -68% -76%
19743 231 164
1974-81 +25% +27%
1981° 289 208
1961-81 - 89% -82%
1 Surveyed 19 June - 7 July. Muskox estimates were “provisional
guesses”, except for northeast and south Bathurst. Caribou estimtes
may have been low (Tener 1963).
2 Surveyed 19 March - 3 April. Cari bou nunbers estimated for July -
August . Muskox nunbers estimated for March - April (Mller et al.
1977a) .
3 Surveyed 25-26 August (Mller et al. 1977a).
4 Surveyed 10-13 August.
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al.’s August 1974 estimate. Because of the large standard
errors for the 1974 (Mller et al. 1977a) and 1981 (Table 1)
esti mates, and the apparent variability between the two
i ndependent estimtes in August 1974, wide confidence intervals
are assuned. Therefore, | cautiously conclude that the caribou
popul ation size in 1981 was at least simlar to that in 1974.

Fi scher and Duncan (1976) surveyed Bathurst Island in Apri
and June 1975 at relatively low coverage (8.3% . Wnter surveys
have intrinsic observational problenms because it is difficult to
see the caribou’ s white pelage against the snow (Ml ler and
Russel | 1975). Fischer and Duncan’s (1976) April 1975 estimate
of 120 can be increased to 150, if the correction factor (1.246)
devel oped by MIler and Russell (1975) is applied to account for
this observational error. Even after accounting for assuned
spring nortality (7.5% MIller and Russell 1975) and cal ves seen
in June (35% Fischer and Duncan 1976), the large difference in
the estimates, from Fischer and Duncan’s April and June surveys
(i.e., 188 vs. 361) suggests that the survey coverage was
i nadequate. Gven the lack of reliable surveys between 1974 and
1981, it is unknown whether onot the popul ati on has renai ned
stable during those years. Nevertheless, the 20-year popul ation
trend from 1961 to 1981 represents an 89% decr ease.

In April 1980, Thomas and Joly (1981) conducted non-
systemati c reconnai ssance surveys over the western QEl. Thomas

and Joly did not provide an estimate of the sanpling intensity
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for these surveys; however, they flew only 325 km over Bat hur st
I'sland and saw only two caribou. This is not surprising, based
on my August 1981 sighting density of 0.033 caribou per km and
given the variability shown by the higher-coverage systematic
surveys.

| n about 2700 km of reconnai ssance over the western CQEl,
Thomas and Joly (1981) observed only 10 caribou in 1980. Based
on a number of assunptions, they went on to calculate a
population size of 634 Peary caribou on these islands.
Application of their assunptions (Thomas and Joly 1981) to
Bat hurst Island | eads to an underesti mate of about 58 caribou in
1981, probably because their assunptions of no recruitnment and
high adult nortality were wong. Also in August 1981, MlLaren
(1981) surveyed the Bridport Inlet - Mecham River area of
eastern Melville Island. Regar di ng Thomas and Joly’s (1981)
surveys, she concluded that Inconsiderably nore animals were

present in 1980 than [they] suggested.”

Cal f Production

Cal ves nade up 19% of observed caribou (Table 3), and the
proportion of calves did not differ (P > 0.93) between sanpling
strata.  The percentage of calves in 1981 did not differ (P >
0.92) fromthat in 1961 (20% Tener 1963); while estinated
popul ations differed by a factor of about nine. Calf production

is proximately related with snow depth, ground-fast ice and



Table 3. Percentages of calves' anobng Peary caribou and nmuskoxen on Bathurst |sland,
Nort hwest Territories, froman aerial survey, 10-13 August 1981.

Sampl i ng Peary caribou Muskoxen
stratum Nunber of Tot al Per cent Nunmber of Tot al Per cent
cal ves nunber calves?® cal ves nunber calves®
Nor t hwest
Bat hur st 4 22 18% 3 36 8%
1
Nor t heast
Bat hur st 12 66 18% 4 34 12%
2
Sout h
Bat hur st 4 19 21% 19 105 18%
3
Pol ar Bear
Pass 0 0 . - 10 47 21%
4
Tots 1 20 107 19% 36 222 16%
1 | ncl udes all groups for which all calves were counted during the survey and during
ferrying.
2 Strata 1 and 3 conbi ned (because expected nunber of calves was |ess than 5) do not

differ (P> 0.93) fromstratum 2.
3 Do not differ (P > 0.50) between strata when consi dered together.

At
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duration of snow cover during previous winters (Mller et al.
1977a, Thomas 1982). The percentage of calves was greater after
the apparently mld snow conditions in winter 1980-81 (Figure 3)
than after the severe winter of 1973-74, when Mller et al.
(1977a) saw no cal ves and Fi scher and Duncan (1976) saw only 5
(9%) cal ves anmong 55 cari bou.

Thomas (1982) found consistently |[ow pregnancy rates (i.e.,
6-7%0f adult females) in March-April of 1974, 1975 and 1976 in
the western CEl. Pregnancy rates increased to 88%in March-
April 1977. Pregnancy rates were closely correlated with fat
reserves in adult cows in late wnter. Thomas (1982) suggests
that cows which lactated cal ves during the previous sumrer nmay
not breed during the rut because of the energy stress of
pregnancy and | actation. If this is true, Peary caribou could
not have substantial calf production during two successive
sumrers; a selective disadvantage during a series of relatively
mld wnters.

Foll ow ng the severe winter of 1973-74, it supposedly took
two years for caribou to recover frommalnutrition (Thomas and
Broughton 1978). Pregnancy rates on Bathurst Island were
sanpled only in 1974 when 7% of cows on Melville, Bathurst and
Byam Martin islands were pregnant (Parker et al. 1975). In late
June 1975, calves made up 35% of 48 caribou observed on Bathurst
| sland and 25% of 158 on eastern Melville Island (Fischer and

Duncan 1976) . Cari bou apparently recovered quickly after the
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severe winter of 1973-74 on Bathurst Island (Thomas and Joly
1981) and on eastern Melville Island. Summer calf counts were
not conducted in other parts of the western QEl to confirm
pregnancy rates obtained by Thomas (1982) in late winter in 1974
and 1975.

The ability to recover during the summer imediately after
a severe winter would be a distinct selective advantage. This
might be possible if, at any point during the winter, fennles
could respond to severe environnental conditions which would
make subsequent calf survival unlikely. For exanple, a fenale

with a given fat reserve might not breed in October if severe

early winter conditions (e.g., freezing rain) caused foraging
stress; however, she may breed given the sane fat reserves and
mild early winter conditions. Via other physiological events

(e.g., non-conception, resorption, abortion) ( Dauphi ne 1976),
the energy demands of the third trinmester of pregnancy and
| actation could be avoi ded. To determne the factors and
mechani sns  affecting reproduction in Peary caribou, nore
research of populations with differing fat reserves under

various environnental conditions is necessary.

Group Size

The average group size of caribou (solitary animals
excluded) was 5.6 in early August 1981. Overall, group size

increases fromlate winter to late sunmer (e.g., 2.7 in March
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1974, Mller et al. 1977a; 4.7 in June-July 1961, Tener 1963;
5.6 in August 1981, and 6.4 in late August 1974, Mller et al
1977a) . The proportion of solitary animals in August 1981 was
5% of all observed groups conpared to 7% in |ate August 1974
(Mller et al. 1977a). Cari bou group size on Bathurst Island
was smallest (2.7), and the relative number of solitary aninals,
greatest (i.e., 29% of all groups, MIller et al. 1977a), during
| ate March 1974. Mortality and stress may directly influence
group size during winters when foraging is difficult (e.g.
1973-74; Mller et al. 1977a).

In August 1981, groups on northeastern Bathurst |sland nmay
have split up to search for snall, dispersed feeding sites. In
the largely snowcovered northeastern area, average group size
was |less than that in strata 1 and 3 where caribou were found in
essentially snowfree areas in August 1981 (Table 4). Thi s
di spersion of smaller groups may have been a feeding response to

| ocalized sites of little or no snow cover

D stribution

During the period 10-13 August 1981, strata 3 and 4 (Figure
2) were utilized by caribou |ess than expected (P < 0.008);
while stratumi1 held as nmany caribou as expected (P > 0.56)
(Table 5) . Sixty-four percent of caribou observed during the
survey preferred (P < 0.001) stratum 2. This preference was

consi stent with the seasonal migrations of Bathurst Island
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Table 4. Group sizes’ of Peary caribou and muskoxen on Bathurst Island, Northwest Territori es,
during an aerial survey, 10-13 August 1981.
Peary caribou Muskoxen
Sampl ing Number of Group size Number of Group size
stratum groups Mean Range St andar d groups Mean Range St andar d
error error
Northwest
Bathurst 3 7.3 4- 9 2.9 7 6.1 1-11 4.1
1
Northeast
Bathurst 14 4.7 1- 9 2.1 6 5.7 1- 9 3.3
2
South
Bathurst 3 6.3 4-11 4.0 9 11.7 1-23 6.5
3
Polar Bear
Pass 0 T -=- T 4 11.8 7-17 4.6
4
Total 20 5.4 1-11 2.6 26 8.8 1-23 5.6

1 Includes al | groups observed during the survey and during ferrying.
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Table 5. Distribution of Peary caribou and muskoxen on Bat hur st
| sl and, Nor t hwest Territories, by sanpling strata,
10-13 August 1981.
Sanpl i ng Percent of Percent of Percent of observed animals?
stratum total Iand t ot al Cari bou Muskoxen
area survev area'
Nor t hwest
Bathurst 25. 3% 24. 1% 19. 8% 18. 5%
1
Nor t heast
Bat hur st 40. 5% 38. 8% 63. 7% 18. 0%
2
Sout h
Bat hur st 31. 7% 30. 2% 16. 5% 38. 6%
3
Pol ar Bear
Pass 2.5% 6.9% 0.0%? 24. 9%
4
1 Differs from percent of total I|and area because sanpling

intensity differed between strata (i.e. ,
74% in stratum 4).

2 I ncludes only groups observed during the survey (i.e
189 muskoxen).

3 Differs (P < 0.05) from percent of total survey area.

26% in strata 1, 2 and 3;

91 cari bou,
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cari bou described by Inuit hunters of Resolute (Riewe 1976) ,
Fi scher and Duncan (1976) and MIler et al. (1977a).

From late June to August caribou are usually north of Polar
Bear Pass (about 75°50’N, Figure 2) (Tener 1963, Fischer and
Duncan 1976, Mller et ‘al. 1977a). During early August 1981,
91% of the caribou within stratum 2 were north of 76°20’N; the
nost northerly concentration docunented on Bathurst |sland.
During late August 1974, only 25% of caribou in stratum 2 were
as far north (.. MIler pers. comm). |f the migration is
consi stent each year, the southward novenent begi ns during
August . Caribou apparently nove south across Polar Bear Pass in
the fall (Fischer and Duncan 1976). During 1971-74, hunters
from Resol ute began harvesting caribou south of Polar Bear Pass
during the fall (Freeman 1975). Bathurst Island caribou winter
south of Polar Bear Pass and migrate north between |late Mrch
and late May (Fischer and Duncan 1976, Riewe 1976, MIler et al.
1977a) . In early April 1973, caribou were concentrated just
south of Polar Bear Pass (MIler et al. 1977a) . By |late My
1974, only 2 caribou were found on southern Bathurst |Island
(Fischer and Duncan 1976) . In late June - early July 1961, the
popul ation was north of Polar Bear Pass (Tener 1963) , where
cal ving probably occurs. The winter range is about 145 km south
of the nmobst northern concentration which occurs during August.
This mgratory pattern was evident only on the eastern three-

quarters of the island.
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Bat hurst Island caribou preferred (P < 0.001) elevations
bet ween 151 and 300 m ASL in August 1981 (Table 6), although
they tended to be at l[ower elevations within that zone (overall
medi an, 152 nm). Cari bou were not found below 60 m and were
found less frequently than expected between 60 and 150 m (P <
0.035) . In late August 1974, caribou also preferred the 151-300
mzone (MIller et al. 1977a) . Differences 1in topographical
preferences of caribou are apparent between sumer and |ate
winter. Caribou showed strongest preferences for the 60-300 m
zone in March-April 1973; and for areas below 60 m and between
151and 300 min March 1974 (Mller et al. 1977a). Reduced use
of higher elevations from summer to winter coincides with the
fall mgration into southeastern Bathurst Island where higher
el evati ons occupy only 25% of the land versus 50% in the
nort heast. Neverthel ess preference was shown for higher |and
within the seasonal ranges, even in winter.

Caribou preferred (P < 0.035) to be from2.5 to 10 km from
the coast (overall nedian, 6.5 km in early August 1981 (Table
7). Nocaribou occurred at distances closer than 2.5 km from
the coast; and they occurred |ess than expected (P < 0.008)
between 10 and 15 km and as expected (P > 0.77) farther than 15
km from the coast. In [ate August 1974 preferences were shown
for areas 2.5 to 15 kmfromthe coast (Mller et al. 1977a).

The absence of caribou within 2.5 km of the coast in August 1974
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Tabl e 6. Distribution of Peary caribou and muskoxen on Bat hurst 1|sland,
hgéthmest Territories, by elevational zones, 10-13 August
1981.

El evation Percent of Per cent Percent of observed animals?

above sea total land t ot al Cari bou Muskoxen

| evel area survey area'
< 60 m 25.8% 27. 8% 0. o¢ 34.99%8
60-150 m 38.0% 37. 6% 26. 4% 65. 1%
151-300 m 35. 9% 34. 4% 73. 6% 0.0%°
> 300 m 0.3% 0.2% 0.0% 0. 0%

1 Differs frompercent of total |land area because sampling intensity
differed between strata (i.e., 26% in strata 1, 2 and 3; 74%in
stratum 4)

2 Includes only groups observed during the survey (i.e., 91 caribou,
189 muskoxen).

3 Differs (P < OQO0S) frompercent of total survey area.

4 Difference from percent of total survey area was not tested because

t he expected nunmber of animals was | ess than 5.
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Table 7. Distribution of Peary caribou and muskoxen Oon Bathurst ISl and,

Nort hwest Territories, by distance from the seacoast, 10-13
August 1981.

Di stance Percent of Percent of Percent of observed animals?
from total Iand t ot al Cari bou Muskoxen

seacoast area survey area’

< 2.5 km 24. 6% 25. 3% 0.0%° 14. 393

2.5-5.0 km 18. 9% 19. 2% 42. 8% 33. 9%

5.1-10.0 km 29.4% 29.1% 39.6%° 22.2%3

10.1-15.0 km  16.1% 15.9% 5.5%3 25.4%’

> 15.0 km 11.0% 10.5% 12. 1% 4.2%

1 Differs frompercent of total |and area because sanpling intensity
differed between strata (i.e., 26%in strata 1, 2 and 3; 74%in
stratum 4).

2 Includes only groups observed during the survey (i.e., 91 caribou,

189 muskoxen).

3 Differs (P < 0.05) from percent of total survey area.
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and 1981 differed fromthe coastal affinity detected in June-
July 1961 (Tener 1963) .

Bat hurst Island caribou nmay prefer |low, coastal areas
during calving and early sumer (MIller et al. 1977a). Si nce
| oner el evations normally becone snowfree earlier, such a
preference woul d be expected during this critical period
MIler et al. (1977a) detected strong preference for areas
greater than 15 km from the coast and limted preference of the
10-15 km zone in March-April 1973. In March 1974 weak
preference was suggested for areas greater than 10 kmfromthe
coast . During the severe winter of 1974 caribou used areas
wthin 5 km of the coast about as frequently as expected (vs.
| ess than expected in wnter 1973) (Mller et al. 1977a).
Locations of dropped antlers observed in August 1981 and by
Fi scher and Duncan (1976) suggest that caribou also prefer I|ow,
coastal areas after the rut. Bathurst Island caribou apparently
increase their use of low, coastal sites during periods of
physi ol ogi cal or foraging stress.

Al though inter-island novenents of Peary caribou have been
studi ed west and south of Bathurst Island (MIller et al. 1977b,
MIller and @nn 1978), relatively little is known about the
I nterchange of caribou between Bathurst and other islands (e.g.,
the possibility of novenents between Bathurst and Melville
i sl ands) . MIller and Gunn (1978) reported sone evidence of

cari bou nmovenments from Prince of Wales Island north to Bathurst
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I sland across Barrow Strait. Best known are novenents between
Bat hurst and Cornwallis islands. During the early 1970s, Inuit
hunters noted greater nunbers of caribou on southeastern
Cornwallis Island during the fall and wnter, and a concurrent
decrease on Bathurst Island (Freeman 1975). They becane
concerned that oil exploration had caused a novenent of caribou
from Bathurst |sland to cornwallis |sland; however, the causes
are debat abl e. MIller and Gunn (1978) suggest that difficult
foraging under severe wnter conditions may stinulate such
nmovenents. Inuit hunters apparently believe that caribou have
noved between Bathurst and cornwallis islands during nost
W nters since the early 1970s, but the regularity and magnitude

of these novenents is uncertain (J. Stevenson pers. comm.) .

Muskoxen

Population Size and Trends

During 10-13 August 1981, the population estimate of 208
muskoxen  was less than the mnimm nunber count ed.
Unfortunately, a confidence interval for the estimte could not
be determ ned because of non-normal data distribution. At |east
229 nuskoxen were observed during ferry flights and the survey
itself; of which only 37% were within the 1.6-km transects
(Table 8). To obtain this mninumcount, | elimnated any group

which was within 2 km of any other group observed on a previous



Tabl e 8. Nunmbers and densities of muskoxen on Bathurst |sland, Northwest Territories, from an aeri al
survey, 10-13 August 1981.

Sanpl i ng Nunmber of muskoxen counted Nunmber of nuskoxen Esti mated numnber
stratum’ During survey Duri ng per 100 sg kni of muskoxen’
(Sanpling Within 1. 6-km Quts ide ferrying? Mean Standard Tot al St andard
intensity) transects transects error error
Nor t hwest
Bathurst
1 12 23 8 1.2 0.9 47.0 35.4
(25.5%)
Nor t heast
Bat hur st
2 8 26 0 0.5 0.4 31.2 23.3
(25.6%)
Sout h
Bathurst
3 17 56 32 1.3 0.8 66.7 41.6
(25.5%)
Pol ar Bear
Pass
4 47 0 0 15.7 0.3 63.2 1.3
(74.3%)
Tot al
(26.8% 84 105 40 2.0 0.5 208.2 59.4
1 Figure 1.
2 Excl udi ng muskoxen counted during t he survey.

3 Based on the nunmber of muskoxen counted during the survey within 1.6-km transects.

Lz
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day, if the groups had equal nunbers of calves and ol der
muskoxen. The higher count of 229 resulted from nuskoxen
observed during extensive ferrying over stratum 3, and 74%
sanpling of stratum4 (Figure 2) . Strata 3 and 4 held 64% of

al | muskoxen observed during the survey, conpared to only 16% of

observed cari bou. Because of their dark colour, nmuskoxen were
nore readily seen fromgreater distances than cari bou. During
the survey, 56% of observed nuskoxen were outside the strip-
transects; conpared with only 19% of observed caribou. Thus, a
| arge proportion of the Bathurst Island nuskox popul ation was
apparently observed during 10-13 August 1981. Fi scher and
Duncan (1976) also observed nore nuskoxen than they estimated,

during surveys (8-11% coverage) over Bathurst and Melville
islands in June 1975.

The Bat hurst 1sland nmuskox popul ation fell by about 40%
between June-July 1961 and March-April 1973 (Tener 1963, Ml ler
et al. 1977a) (Table 2). Mller et al. (1977a) reported an
additional decline from 672 in March-April 1973 to 164 in 25-26
August 1974. | mredi ately prior to MIler et al.’s August 1974
survey, Fischer and Duncan (1976) estinmated that 246 nuskoxen
were on Bathurst Island and smaller islands to the north and
west during 18-25 August 1974. Only about 5% of the nuskoxen
observed on and off transect during Fischer and Duncan’s survey
were on the smaller islands near Bathurst |[sland. Sanpling

intensity differed between the two surveys. Fischer and Duncan
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(1976) covered 26.8% of the entire island. MIler and Russell
(1975) varied their coverage between strata; 25% south of Polar
Bear  Pass, 16% in northeastern Bathurst and 12.5% in
northwestern Bathurst Island. Mller et al. (1977a) and Fi scher
and Duncan (1976) also reported different distributions of
muskoxen. It is not valid to test whether or not the two
estimates for August 1974 differ statistically, because of non-
nor mal data distributions. Nevert hel ess, the apparent
difference could have resulted from a conbination of the
following factors: a) differences in sanpling intensities
relative to muskox distribution, b) differences in visibility or
observer biases, or c¢) a sudden change in actual muskox
di stribution between surveys.

| f the August 1981 estinate of 208 muskoxen i S conpared to
Mller et al.’s (1977a) estimate for August 1974, an increase of
27% is suggested (Table 2); however, conparison with Fischer and
Duncan’s (1976) estinmate suggests a 12% decrease, after allow ng
for about 5% of their estimate on the smaller islands. As
stated above, the estimtes cannot be conpared statistically.
Consi dering the mninum count of 229 in 1981 and the variability
of the 1974estimates, | conclude that the muskox popul ation on
Bat hurst Island probably stabilized between 1974 and 1981.
Neverthel ess, the 1981 population was still 82% | ess than that

i n 1961.
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The muskox popul ations of the western QEl apparently
I ncreased between 1961 and 1973 (Tener 1963, MIller et al.
1977a) . In contrast, the muskox popul ation on Bathurst Island
apparently dropped by about 40% (Table 2) . I n 1974 Bat hur st
I sl and nmuskoxen made up only 6% of the population on the western
QEl (MIler et al. 1977a).

Popul ati on decreases were highly variable (i.e., 25 - 100%
bet ween islands surveyed in 1973 and 1974 (MIler et al. 1977a).
Muskoxen are apparently affected by |ocal habitat and weather
conditions, probably because of their relatively sedentary
habits. The |ow amount of preferred forage in diets of Bathurst
| sland cari bou and nuskoxen in 1974 and 1975 suggested that
their range deteriorated from overuse during the 1960s (Parker
1978) . If this were true, this population may have been
particularly sensitive to forage unavailability during severe
winters.

Muskoxen densities (12/100 sg km) in Polar Bear Pass in
early August 1981 were considerably |less than those along the
Thonsen and Parker rivers, Banks Island in 1980 (93 and 73/100
sq km Vincent and Gunn 1981) , and in the Bailey Point region,
Melville Island from 1972 to 1980 (60 - 110/100 sq km Thonas et
al. 1981) . However, during behavioral studies, Gay (1973)
observed an increase of approximtely 500% i n muskox nunbers
bet ween m d- August and early October in Polar Bear Pass in 1970

and 1971. Pol ar Bear Pass may be inportant for the survival of
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the Bat hurst Island nuskox popul ation. However, available data
do not indicate that the Pass nerits special recognition for its

muskox habitat alone, if conpared to other nuskox refugia in the

arctic islands.

Cal f Production

In August 1981, 16% of 222 classified nmuskoxen were cal ves
(Table 3). The proportion of calves in 1981 apparently did not
differ (P> 0.09) fromthe 9% observed during aerial surveys in
1961 (n = 111, Tener 1963). The proportion of nuskox cal ves has
varied greatly between years; apparently regulated by w nter
weat her conditions. Gay (1973) observed no cal ves, yearlings
or 2-year olds from 1968 to 1970 in Polar Bear Pass. Inconplete
breeding activity, probably caused by poor physical condition,
appeared responsible for this low calf production. The presence
of calves in 1971 and conplete courtship behaviour indicated a
return to breeding condition in 1970. Gay (in Parker et al.
1975) saw 27 cal ves anong 108 nuskoxen in Polar Bear Pass during
sumrer 1973. Fischer and Duncan (1976) saw only one calf anong
135 nmuskoxen on the south and west coast of the island in late
June 1974; while in August 1974 Mller et al. (1977a) found no
cal ves on Bathurst |sland. Therefore, calf production and/or
survival was generally poor from 1967 to 1974. Parker et al.
(1975) found very low marrow fat reserves in dead nuskoxen in

late winter 1974 on Bathurst |Island, i ndi cating death by



32

starvation follow ng that severe w nter. Cal f production
apparently was higher in 1975 as 7 calves (10% were observed
anong 69 nuskoxen classified in late June (Fischer and Duncan
1976) .

During a 1961 ground survey, Tener (1963) found 28% cal ves
among 4 nmuskox herds (n = 69) at Bracebridge |nlet; whi ch
differed (P < 0.004) fromthe 9% cal ves observed during his 1961
aerial survey over the entire island. He suggested that the
hi gher proportion of nuskox calves near Bracebridge Inlet, and
sone evidence of twinning and calves in successive years
probably reflected excellent forage available in that area. The
proportion of calves in central and southern Bathurst Island in
1981 was higher than in northern portions of the island,
al though not significantly so (P > 0.50) (Table 3) . These
observations suggest that better summer forage and/or w ntering
condi tions for nuskoxen exist on southern and central Bathurst

| sl and.

Group Size

In August 1981 the average group size of nuskoxen on
Bat hurst Island was 10.2 with solitary animals excluded, and 8.8
with those individuals included (Table 4). Solitary muskoxen
made up 15% of the 26 groups observed in August 1981. Miskoxen
groups usually decrease in size between late winter and summer;

peaking in April and reaching a low in July-August (Gay 1973).
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G oup size averaged 13.9 in March-April 1973 when no solitary
muskoxen were observed (MIller et al. 1977a) . However, in late
March 1974 average group size (excluding solitary aninals) was
only 6.9, and solitary nmuskoxen nmade up 17% of the 48 groups
observed (MIler et al. 1977a) . The unusually snall group size
and | arge proportion of solitary animals in March 1974 was
apparently a function of severe snow conditions, which forced
muskoxen from preferred low and sites to w ndswept ridges and
knoll's where small exposed sites could not support |arge groups
(MIller et al. 1977a). Mrtality and "intra-group stress”
(i.e., stress within groups which nay lead to intolerance and
fragmentation of groups) may have been ultimtely responsible
for group fragnentation (MIller et al. 1977a). The effects of
nortality and stress on group patterns were still evident in
August 1974 when MIler et al. (1977a) found an average group
size (singles excluded) of 4.0 (cf. 10.2 in August 1981).

| n August 1981, average group sizes in southern Bathurst
Island and Polar Bear Pass were alnobst twice those in
northeastern and northwestern Bathurst Island (Table 4) . Under
severe winter conditions in March 1974, average group Sizes on
southern Bathurst Island were also twice those on the remainder
of the island (MIler and Russell 1976) . The | arger group
sizes, and higher proportions of calves anpbng nuskoxen in
preferred southern and central Bathurst |sland, suggest that

these areas may be nore conducive to winter survival, and calf
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production and/or survival. Preferred nuskoxen habitat appears
to be nore prevalent in central and southern Bathurst |sland
than in the north (R Decker pers. comm.). Mortality and intra-
group stress which cause group fragnentation may be |ess severe

in these areas.

D stribution

Muskoxen preferred (P < 0.008) southern Bathurst Island and
Pol ar Bear Pass in August 1981 (Table 5). Muskoxen occurred
| ess than expected ‘(P < 0.001) in northeastern Bathurst Island
and as expected (P > 0.10) in the northwestern part of the
island. These findings, and those of Tener (1963) , Fischer and
Duncan (1976) and MIller et al. (1977a), suggest that nuskoxen
consistently prefer southern and central Bathurst Island
wi t hout seasonal changes in distribution as |arge as those shown
by Bathurst Island caribou

As noted earlier, muskox occurrence in northern Bathurst
I sl and apparently changed between consecutive surveys during 18-
25 August (Fischer and Duncan 1976) and 25-26 August 1974
(MIller et al. 1977a). Fi scher and Duncan (1976) surveyed
Bat hurst and smaller islands, to the northeast and north, at
26.8% coverage. However, in the later survey, coverage varied
between strata on Bathurst Island (MIler and Russell 1975).
Fi scher and Duncan (1976) observed only 20% of the popul ation
north of Bracebridge and Goodsir inlets. On the other hand,
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MIller et al. (1977a) estimated that 48% of the popul ati on was
on northeastern Bathurst Island. This difference could possibly
reflect the different sanpling intensities and differing degrees
of coincidence between transect placenents and the few muskox
groups. Alternatively, it is possible that this difference was
caused by an actual novenent of nuskoxen from just south to just
north of Bracebridge Inlet. Fischer and Duncan (1976) indicated
that 1 of 3 groups observed in northeastern Bathurst Island were
just north of Bracebridge Inlet; while MIler et al. (1977a)
showed that 3 of 6 groups were there. G ound observations by
Gay (1974) indicated that nuskox herds hold a defence formation
while an aircraft is overhead, but often stanpede out of the
area after it has flown past. Such nmovenents can result in
herds leaving feeding areas (Gay 1974). The aerial survey by
Fi scher and Duncan (1976) may have caused a novenent of nuskoxen
across the strata boundary. From 18 to 25 August 1974, survey
altitude was 90 m AGL using a Dornier D. O 28 (Fischer and
Duncan 1976). MIler and Gunn (1979) have shown that during
helicopter overflights bel ow 200 m AG, nuskoxen cantered
gal |l oped or forned group defense formations nore often than
expect ed.

Al t hough nuskoxen consistently preferred southern and
central Bathurst Island in all seasons, Gay (1973) detected
seasonal changes in nmuskoxen distribution within Polar Bear Pass

during 1968-71. Low nunbers of muskoxen occurred in Polar Bear
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Pass during late winter, spring and early summer. Herds noved
into the valley during July and August. A late summer influx
into the wetter |ow ands coincides with the end of the rut and
may be affected by early snowfalls permanently covering higher
elevations as early as late August. During Cctober and Novenber
1970, herds left the valley and no muskoxen were observed from
| ate Novenber to early February 1971. Hubert (1974) also
observed | ocal seasonal changes in nuskox distribution in the
Truel ove Low and, Devon Island.

Local seasonal novenents by nuskoxen on Bat hurst |[sland
were also evident from aerial surveys in 1973, 1974 (Mller et
al. 1977a) and 1981. Al t hough Bat hurst |sland nuskoxen
preferred areas within 2.5 km of the coast and el evations bel ow
60 mMASL in the late winters of 1973 and 1974, this preference
for low, coastal areas was greatest during the severe wi nter of
1974 (Mller et al. 1977a). Preference for somewhat higher,
nore inland areas apparently increases until early August. In
early August 1981, nuskoxen preferred (P <o0.001) areas 2.5-5 Kkm
and 10.1-15 km from the Bathurst I|sland coast (overall nedian,
7 km Table 7). Sites under 2.5 km 5.1-10 km and over 15 km
fromthe coast were utilized |ess than expected (P < 0.045) by
muskoxen. At the sane tinme, nuskoxen preferred (P < 0.001)
el evati ons bel ow 151 m ASL; wi th none occurring above 150 m
(overall nedian, 61 m Table 6). In |ate August 1974,

approxi mately 40% of observed nmuskoxen were within 2.5 km of the
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coast; and over 70% preferred el evations |less than 60 m ASL
(Mller et al. 1977a). These observations suggest that Bathurst
| sl and nmuskoxen nove inland along streans between late wi nter
and m d-sumer, and then back towards the coast during md-
August . These August novenents generally correspond with the
i nflux of nmuskoxen into the Polar Bear Pass lowands in |ate

sumrer (Gray 1973).

Range Overlap and Potential for Conpetition

In md-summer 1981, preferences by caribou and nuskoxen for
different distances fromthe coast, and especially for different
el evations and strata on Bathurst Island, suggested little range
over | ap. Simlar preferences determined by MIler et al.
(1977a) in |ate August 1974 al so suggested little overlap.
Range overlap during caribou calving is also probably limted
since caribou apparently calve north of Polar Bear Pass, an area
which generally is not preferred by nuskoxen. However, the
potential for overlap during and/or after the caribou rut may be
greater. Seven of 12 dropped caribou antlers observed during
the 1981 survey were at |ow el evations along the southwest
coast; preferred nuskox habitat. In severe winters there may
be sone potential range overlap. |In the severe winter of 1974,
cari bou preferred low el evations on southern Bathurst Island,

and a greater proportion were near the coast than in the wnter
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of 1973 (Mller et al. 1977a) ; however, MIller et al. detected
no clear preference of coastal areas by caribou. The apparently
limted range overlap indirectly supports concerns of hunters of
Sachs Harbour, Banks Island ". . that caribou are repelled by the
musky odour of muskoxen" (Vincent and Gunn 1981: 178). On the
other hand, Gay (1973) noted that both caribou and nuskoxen
were often observed grazing within 100 mor |ess w thout any
noticeable interaction.

| suspect that there is usually little opportunity for
conpetition between Bathurst |sland caribou and nuskoxen, given
the limited evidence of range overlap. However, on poor range,
competition may occur and nmay contribute to nortality during
severe w nters, when nuskoxen are forced from meadows to feed on
w |l ow, grasses and forbs on exposed ridges and sl opes (Parker
1978) .  Parker (1978) stated that the |ow proportion of wllow
in the diets of Bathurst Island caribou and nmuskoxen in 1974 and
1975 suggested that wllow was not as abundant on Bat hur st
| sl and as on other arctic islands. He also suggested that the
1O incidence of preferred forage may reflect range
deterioration from past high densities of both species.
Conversely, despite range overlap, interspecific conpetition
bet ween Peary caribou and nuskoxen is usually considered to be
negligible (Gay 1973, Mller et al. 1977a, Parker 1978).
Conpetition between caribou and nmuskoxen on Bat hurst 1sland

currently cannot be supported by any conclusive evidence, but
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may warrant further investigation. Managenent of caribou and
muskoxen to prevent over-use of their ranges nmay prevent

competition (Vincent and Gunn 1981)

Managenent and Study Implications

Al t hough Bathurst, Prince of Wales and Somerset islands
hol d only about 25% of all Peary caribou (Appendix A), the
caribou on these islands are disproportionately inportant due to
their utilization by residents of Resolute and Gise Fiord.
Bat hurst |sland, being the nost accessible, was the caribou-
harvesting centre for hunters from Resolute from 1962 to 1974
(Riewe 1976) , and remains a focus for future harvesting. The
future of Peary caribou on Bathurst Island is difficult to
predict. Since 1974, hunters from Resol ute have not harvested
caribou fromthe island, and oil and m neral exploration has
been |imted,; however, no substantial increase has been
detected as of 1981.

Many potential dangers wll continue to threaten this
popul ati on. Severe w nters every second or third year could
essentially elimnate calf production and/or cause severe
mortality due to forage unavailability. The effects of past
over-grazing may prohibit foraging of plant species which are
efficiently utilized by caribou (Parker 1978). Resunption of

harvesting activity would have direct and inmediate effects on
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the popul ation. Year-round tanker traffic through Barrow Strait

or other waters could disrupt, and possibly elimnate, potential

immgration of caribou to Bathurst Island from Prince of Wales
(MIler and Gunn 1978) or Melville islands. A pipeline from
north to south across the island could interrupt any east-west

i nter-change of caribou, or possibly affect seasonal mgrations
of caribou on the island. O her | and use may have as yet

unnmeasured effects on productivity and survival of caribou
through |ong-term range abandonnent and stress due to avoi dance
or flight behaviour (MIller and Gunn 1979). The inpact of wolf

predati on has not been studied, but wolf populations north of

74°N are considered to be | ow (Gunn et al. 1981).

Based on the 1981 popul ation estimte, harvesting of
cari bou should not yet resune on Bathurst Island. There is no
strong evidence of a popul ation increase since 1974. Popul ation
surveys should be conducted on a regular basis every 5 years to
eval uate population trends, and to determ ne whether or not
harvesting should resune. Caribou on Prince of Wales and
Sonmerset islands wll probably remain the principle source of
caribou neat for residents of Resolute. After observing numbers
of caribou on southern Bathurst Island while harvesting other
species in spring 1984, the Resolute Hunters and Trappers
Associ ati on (HTA) requested advice on whether or not hunting
shoul d resune (R Hagen pers. comm.) . \Wen told that it shoul d

not, the HTA agreed to follow this advice.
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The evidence of caribou novenents between Bathurst and
Cornwallis i sl ands was di scussed with the Resolute HTA during
1981and 1982 (J. Stevenson pers. comm.). Based on the limted
avail abl e evidence, the islands apparently hold one popul ation.
As a result, the Resolute HTA extended their ban on caribou
harvesting by Inuit from Bathurst to cornwallis and interjacent
i slands. The Departnent of Renewable Resources should simlarly
prohibit caribou harvesting by non-Inuit on these sanme islands.
Efforts should also be nade to nonitor caribou nunbers on
Cornwallis Island in the future.

To define the popul ation boundaries of Bathurst |sland
cari bou properly, novenents within the Melville - Bathurst -
Cornwallis - Prince of Wiles islands conplex should be
investigated over a nunber of Yyears. The regularity,
directions, frequencies and nagnitude of any such novenents
woul d al so provide baseline information to help evaluate the
potential inmpacts of pipelines and/or winter oil tanker and
ot her shipping traffic.

Miller et al. (1977a) reconmended that muskox harvesting on
the western QEl be restricted to 1% of the estimated 1974
popul ation until increases are determ ned. This woul d have
allowed a largely neaningless harvest of 2 nuskoxen from

Bat hur st | sl and. Since there is no strong evidence of an
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increase in population since 1974, | recommend that there be no
muskox harvesting on Bathurst Island before an increase is
evi dent .

The August 1981 survey reveal ed inadequaci es caused by
conpronises nmade to census Peary caribou and nuskoxen
simul taneously. These inadequacies were especially evident from
the estimated nunber of nuskoxen being |ower than the m ni num
count, and from the inability to provide valid confidence
intervals for the estimted nunbers of caribou and nuskoxen.
For small, clunped popul ations, the use of normal statistics for
popul ation estimates will remain invalid. As well, given
expected budget restraints, the requirenent for sinultaneous
censuses of both species is expected to continue.

Any unexpected distribution changes prior to a given survey
could result in a gross underestimation of such populations, if
stratification and sanpling intensities are determned in
advance. Therefore, | recomrend a 25% survey of the entire |and
mass. Then, areas of caribou or nuskoxen concentration should
be sanpled intensively, as was done over Polar Bear Pass in
1981. In such areas, wth sanpling approaching 100% (i.e.,
actually about 75% because of the blind zone below the
aircraft) , population estimates coupled with high mninmm counts

can provide reliable information for nmanagenent deci sions.
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The 1.6-km strip-transect appeared to be adequate. The
Cessna 337 aircraft also proved adequate, but its relatively
hi gh m ni mum speed may be a disadvantage in other areas where
hi gh densities of animals occur. Its fast cruising speed,
however, 1is an econom c advantage where long ferry flights are
required, as in the 1981 survey. A survey altitude of 150 m
AG., recomrended for caribou surveys by MIler et al. (1977a),
shoul d be used in surveys of both species over Bathurst Island.

Future surveys should be conducted during late July or
early August. Surveys slightly earlier than the 10-13 August
1981 survey shoul d avoid problens of early snow accumul ation at
hi gher el evations, while allow ng conparisons of distribution

and proportions of calves between years.
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RECOMVENDATI ONS

The following recommendations cone from research
results up to 1981. Since then, additional studies
have resulted in revised recommendati ons concerning
t he harvesting of caribou and nuskoxen on Bat hur st
| sl and. The new studies and revised harvesting
recommendations wll be presented el sewhere.
Harvesting of caribou should not yet resume on Bat hurst
| sl and.
Cari bou popul ation surveys should be conducted every five
years to estinmate popul ation size, and to determ ne when,
and if, harvesting should occur. Efforts should al so be
made to nmonitor cari bou nunbers on Cornwal lis Island.
The Departnent of Renewable Resources should prohibit
cari bou harvesting by non-Inuit on Cornwallis |sland and
I sl ands between Bat hurst and cCornwallis i sl ands.
To define the popul ati on boundari es of Bathurst Island
cari bou properly, novenents within the Melville - Bathurst
- Cornwallis - Prince of Wles islands conplex should be
I nvestigated over a number of years.
No harvesting of muskoxen should occur on Bathurst Island
before an increase is evident.
Aerial surveys of caribou and nuskoxen on Bathurst Island
shoul d sanple 25% of the entire land area. Then areas of
caribou or muskox concentration shoul d be sanpl ed

intensively (i.e. , approaching 100% coverage). Aeri al

surveys should be flown at an altitude of 150 m AG.
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Future surveys shoul d be conducted during |ate July or

early August.
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éaPrIIDaEé\IIE%IIr?( Qrzctipcopul ation Estimates for Peary Caribou in the

Gunn et al. (1981: 228) stated that “There are only about
10, 000- 15, 000 Peary caribou currently (1980) inhabiting the
Arctic islands. . .» However, they did not explain the
cal culation of this estinate. Addition of the nost recent
estimates from various surveys between 1961 and 1975, as cited
by GQunn et al. (1981), suggests that there were about 19,000
Peary caribou. The follow ng suggests a higher estimate, while
explaining its calculation and assunptions.

In 1961 Tener (1963) estinated that 25,845 Peary caribou
occupi ed the Queen Elizabeth Islands (QEI) ; 24,320 of which were
on western islands that were surveyed by MIler et al. (1977a)
between 1972 and 1974. Anong the western QEl, Bathurst Island
hel d 11% of the caribou in 1961. Bet ween 1961 and 1974 the
cari bou population of the western QEl declined 89% (M Iler et
al . 1977), conpared to' 92% on Bathurst Island (Table 2). Thus ,
in 1974 the Bathurst Island popul ation nade up 9% of Peary
caribou on the western QEIl. Based on these percentages of
caribou on Bathurst Island in 1961 and 1974, the western CEI
popul ation in 1981 could be estimated at 2,580 - 3,350 caribou
Further extrapolation for all QEl, based on the percentage of

caribou on the western islands in 1961, nust be interpreted with
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consi derable caution, but suggests a 1981 estimate of 2,740 -
3, 560. The above extrapolations assune that the relative
distributions of caribou in 1981 did not differ from those in
1961 and 1974.

Peary caribou on the QEl probably represent the purest
popul ations of the sub-species (A @nn pers. comm.) . The

degree of genetic interchange between R. t. pearvi and R. t.

groenlandicus on the southern islands of the Arctic Archipel ago
I's not known. The purest southern popul ations of Peary caribou
probably occur on Banks, northern Victoria, Stefansson, Prince
of Wales, Russell and Somerset islands (A Gunn pers. conm).

Lat our (pers. comm. in Gunn and Decker 1984) estinmated about
7,500 Peary caribou on Banks Island in June 1982. Jakinchuk and
Carruthers ( 1980) produced an estimate of 6,250 caribou in
August 1980 on Victoria Island, north of Prince Al bert Sound and
west of Hadley Bay. About 5,100 caribou were on Prince of
Wal es, Russell and Sonerset islands in the sumer of 1980 (Gunn
and Decker 1984) . These estinmates, plus the extrapolated
popul ati on of about 3,000 on the QEI, suggests a Peary caribou
popul ati on of about 21,850, depending on the proportion of R. t.

groenlandicus and cross-breeds.
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Appendi x B. Numbers of Peary caribou and muskoxen counted within 1.6-km strip-
transects in sanpling strata on Bathurst [Island, Northwest
Territories, 10-13 August 1981.

Stratum Transect Nunber of caribou Nunber of nuskoxen
Transect area Cal ves Q der Tot al Calves Older Tota
nunber (sg km) caribou nmuskoxen

Stratum 1

1 14. 4 0 0 0 0 0 0

2 33.6 0 0 0 0 0 0

3 44. 8 0 0 0 0 0 0

4 84.8 0 0 0 0 0 0

5 121.6 0 0 0 0 0 0

6 124.8 0 0 0 2 9 11

7 126. 4 4 11 18 0 0 0

8 121.6 0 0 0 0 0 0

9 105.6 0 0 0 0 1 1

10 86. 4 0 0 0 0 0 0

11 75.2 0 0 0 0 0 0

12 54.4 0 0 0 0 0 0

13 44. 8 0 0 0 0 0 0

Tot al 1038. 4 4 11 18 2 10 12
Stratum 2

1 11.2 0 0 0 0 0 0

2 35.2 0 0 0 0 0 0

3 56.0 0 0 0 0 0 0

4 72.0 0 0 0 0 0 0

5 136.0 0 0 0 0 0 0

6 161.6 1 7 8 0 0 0

7 153.6 0 0 0 0 0 0

8 131.2 5 8 13 0 0 0

9 153.6 0 0 0 0 0 0

10 160.0 0 0 0 0 0 0

11 166. 4 2 6 8 0 0 0

12 145.6 0 5 5 0 0 0

13 136.0 0 7 7 0 7 7

14 126.4 0 0 0 0 1 1

15 24.0 0 0 0 0 0 0

Tot al 1668.8 8 33 41 0 8 8
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Appendi x B. (continued)

Stratum Transect Nunber of caribou Nunmber of muskoxen
Transect area Cal ves a der Tot al Calves a der Tot al
nunber (sa.km caribou muskoxen
Stratum 3
1 9.6 0 0 0 0 0 0
2 67.2 0 0 0 0 0 0
3 83.2 0 0 0 0 0 0
4 89.6 0 0 0 0 0 0
5 108. 8 0 0 0 2 4 6
6 105. 6 0 0 0 0 0 0
7 113.6 0 0 0 0 0 0
8 115.2 0 0 0 0 0 0
9 116.8 2 13 15 0 0 0
10 116. 8 0 0 0 0 0 0
11 116. 8 0 0 0 0 0 0
12 100. 8 0 0 0 0 0 0
13 73.6 0 0 0 3 8 11
14 40.0 0 0 0 0 0 0
15 40.0 0 0 0 0 0 0
Tot al 1297.6 2 13 15 5 12 17
Stratum 4
1 57.2 0 0 0 0 0 0
2 48. 8 0 0 0 0 0 0
3 60. 8 0 0 0 3 11 14
4 69.0 0 0 0 1 6 7
5 64.4 0 0 0 6 20 26
Tot al 300.2 0 0 0 10 37 47




