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1.0 SuMVARY

This report analyzes and discusses polar bear distribution and
habitat data that were collected from Cctober 1970 through May 1979 during
popul ation ecology studies in the Wstern Canadian Arctic. Mst of the
data were collected between md March and the end of May of each year.
However, some data collected during the sunmer and fall are al so used.

Seven sea ice habitat types are included in the evaluation but only
three are inportant to polar bears in the study area: Type 1, stable fast
ice with deep snow drifts along the pressure ridges; Type 3, the floe
edge, and, Type 4, areas of noving ice with 7/8 or nore ice cover. Types
3 and 4 are distributed 1n a band of varying w dth which runs parallel to
the mainland coast, across the western entrance to Amundsen Qulf and up
the west coast of Banks Island.

Adul't mal es show a strong preference for Types 3 and 4 over Type 1.
Subadult males had a |esser though still significant preference for Types
3and 4. Adult females with cubs of the year showed a marked preference
for Type 1, probably because there were fewer bears, especially adult
mal es, there. Subadult fenmales also preferred Type 1, but lone fenales
and females with ol der cubs showed no preference.

The study area was divided into ei ght subareas which were conpared
for their relative inportance to polar bears. Overall, the nost inportant
feeding area fromwi nter to early sumer is adjacent to the Cape Bathurst
polynya which generally |ies between Baillie Islands, Cape Parry and the
sout hwest coast of Banks Island and consists mainly of Types 3 and 4. The
most inportant Type 1 was distributed along the west coast of Banks Island

and the northern half of Anundsen Gulf.
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Pol ar bears show a strong fidelity to spring feeding areas. Wthin
the study area, the population has two conponents which tend to be asso-
ciated with the west coast of Banks Island and the mainland coast respec-
tively. The polar bears of the mainland coast, but not Banks Island,
constitute part of a population shared with Al aska.

It appears, for the next few years at |east, that noat proposed
drilling and production activities will be taking place along the nainland
coast north of the Mackenzie Delta and Tuktoyaktuk Peninsula. Thus, it
seens |ikely that any detrinental effects (eg. oil spills, noise, attrac-
tion to camps, increased hunting, etc.) will be felt by polar bears along
the mainland coast which are, to some degree, an internationally shared
popul ation. Polar bears on the west coast of Banks Island have a strong
affinity for that area and are likely to be | ess affected by offshore
drilling and production along the mainland coast. [f shipping occurs
t hrough the Cape Bathurst polynya and northern Amundsen Gulf, ship
di sturbance and oil spills may detrinentally inpact that portion of the
pol ar bear population which is associated with the western and sout hern’

coasts of Banks Island.
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2.0 | NTRGDUCTI ON

In the fall of 1970, the Canadian Wldlife Service initiated a

study of the popul ation ecology of the polar bear (Ursus maritimus) in the

Vestern Canadian Arctic, mainly to provide nmanagement data with particul ar
reference to quotas. In 1974, the study was expanded to consider the
possi bl e effect on polar bears of offshore exploration for hydrocarbons in
the Beaufort Sea.

Oiginally it was anticipated that the project would last for five
years. However, between 1974 and 1975, the nunber and productivity of
pol ar bears declined by about a third and a half respectively, apparently
in response to an even greater drop in the nunbers and productivity of

their prey species, ringed seals (Phoca hispida) and bearded seal s

(Erignathus barbatus) (Stirling et_al., 1975; 1976; 1977). Never before

inthe Arctic have we been able to quantitatively docunent such sudden and
| arge-scal e changes in polar bear and seal populations due to natura
causes. This was a unique opportunity to nonitor the tinme required for
polar bear and seal populations to recover from such a large decline
Consequently, despite funding difficulties, some nonitoring of the polaf
bear popul ation was carried out between 1976 and 1979 (Stirling, 1978;
DeMaster et al., 1980).

During the mark and recapture studies, data were collected on the
sea ice habitat types searched and on the |ocations of polar bears and
their tracks. Although these notes were fairly general, over several
years some patterns in the distribution and habitat preferences of polar
bears became apparent (Stirling et al., 1975). The objective of this re-
port is to analyze and discuss the data available on the distribution and

habitat preferences of polar bears in the Wstern Canadian Arctic.




3.0 MATERIALS AND METHQODS

3.1 The study area

The study area was broadly defined as the Beaufort Sea east of
141°w and south of 75°N, and Anundsen Qulf (Fig. 1). There were tworea-
sons for considering such a large area. First, our initial mark and
recapture studies indicated the possibilitythatpolar bearsinthe
Western Arctic popul ation might nove throughout the study area during the
year. Second, the whole area offshore from the Tuktoyaktuk Peninsula and
north along the west coast of Banks Island had been |eased for oil explor-
ation. Consequently, it was inportant that baseline studies on polar
bears in the Western Arctic be applicable to the whole area.

3.2 Taqgoi ng "and recapture of individual bears

Al though many of the data collected for the popul ation ecol ogy
study are not applicable to this report, some background is relevant. The
most inportant task for the population ecol ogy aspects was to mark and re-
capture the maxi mum nunber of polar bears. For several reasons, the
greatest amount of field work in the Western Arctic was conducted from |
| ate March to late May. Longer days and reasonably stable weather prevai
over most of the Arctic then, making it possible to conplete nmuch field
work in a short time. The snow conditions are best for tracking at that
tinme of year so nore polar bears can be captured then than when they can
only be located visually, as in the summer. Also, in the spring polar
bears are thinner and easier to drug safely than in the sunmer when they
becone fat and overheat nore easily in the warner weather. Mst inpor-

tantly, all age and sex classes of bears can be captured at that tine.
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Femal es with cubs of the year are out of their dens, and so data on produc-
tivity and maternity denning can be collected. Also, polar bears mate in
the spring, and data on reproduction can be obtained as well

Sonme data were collect ed in the same fashion during the summer and
fall, but less extensively. asapplicable, these data will be utilized in
the report.

It became apparent that polar bears were not evenly distributed
over all types of sea ice habitat throughout the Western Arctic. Because
of the inportance of capturing a large sanple of bears for estimating the
size of the popul ation, effort was concentrated in areas where nore coul d
be captured. Even so, considerable search effort was still nmade in areas
such as north of the Yukon coast and eastern Anundsen Qulf where we caught
fewer bears. During the nonitoring phase from 1976 through 1979, we had
smal | er budgets and concentrated our efforts between Tuktoyaktuk, Cape
Parry, Nelson Head and the west coast of Banks Island where bears tend to
be nore abundant.

3.3 Recording of tracks and bears

For all bears captured or sighted, as much as possible of the
following information was recorded: age and sex of the bear, |ocation and
date (Stirling et _al., 1975). Subadults were defined as being from2 1/2
to 4 years of age. If a bear was captured, all data were recorded. For
bears seen but not captured, the age class and sex could be recorded only
for large adult males and femal es acconpanied by cubs of any age. The
ages of cubs with females could be estimated fromthe air but not their
sex. The age class or sex of nost |one bears could not be determ ned from

the air so they were recorded as unclassified.
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Al tracks sighted were recorded regardl ess of age. Al though we
tried to avoid counting the same tracks twice, this undoubtedly occurred.
At first, we separated the tracks into what appeared to be fresh or old
but, because that was nmostly a function of recent weather we pool ed them
in the analysis.

3.4 Classification of sea ice habitat types

The following general categories were used to describe sea ice
habitat types in relation to the distribution of polar bears.

Type 1. stable flat areas interspersed with pressure ridges that have not
moved for a long tine (Fig. 2); ridges drifted with snow and
suitable for seal lairs; snw of variable depth on the flat ice
bet ween the pressure ridges; usually in mouths of bays and
landfast ice out from coastlines (for nore descriptive detail on
seal lair habitat see Smth and Stirling, 1975).

Type 2. as above but without extensive drifts suitable for seal lairs
(Fig. 3); ice between ridges is usually bare; appears
particularly rough because of |ack of snow cover and drifts. °*

Type 3. the floe edge where |eads are wide (>1 km, usually with smal
open or refrozen |eads parallel to floe edge or emanating from
pressure ridges not usually heavily drifted (Fig. 4); includes
areas of less than 7/8 ice cover where large floes are interm xed
with [eads and patches of open water

Type 4: areas of 7/8 ice cover or nore in “active zomes”, such as around
Baillie Islands (Fig. 5); wind and currents cause much movement
of ice, followed by refreezing creating intermttent |anes or

patches of refrozen young ice; bare or only slightly drifted.

4
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Figure 4. Type 3 sea ice habitat (note
edge, young ice and refrozen |eads).

presence of floe
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Type 4 sea ice habitat (note the abundance of polar bear tracks).

Figure 5.
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Type 5. areas of continuous heavy pressure ice that have not noved for a
long time (Fig. 6); relatively uncormmon except in small areas
such as Cape Kellett or in years such as 1974.

Type 6: rough ice along coastline (Fig. 7); develops in ridges parallel
to the coast because of the tide, characteristic in areas with
steep banked coastlines such as parts of southern Banks Island,;
| ess common al ong the mainland coast.

Type 7: deep bays and areas of snooth |and-fast ice such as Prince Al bert
Sound; held in place by small offshore islands; variable snow
cover and fewer ridges than Type 1: not conmon in Western
Arctic

The occurrence and extent of the different habitat types in late

winter and spring varies considerably from year to year. Figure 8

illustrates their approximate distribution in what might be a fairly

typical year in the eastern Beaufort Sea and Anundsen Gulf (based on

Li ndsay, 1975, 1977, smth and Rigby, 1981). The npst important feature

Is the systemof shore |eads that runs parallel to the mainland coast from

Al aska, across the western entrance to Amundsen Qulf and north along the

west coast of Banks Island. These |eads are kept at |east partially open

throughout the winter and spring by a combination of winds and currents

The leads may vary in width froma few netres to tens of kilometres. The

| ocation of the |ead between Herschel and Baillie islands is remarkably

constant between years and roughly follows the 20 m contour (Cooper,

1974) . The location of the shore |ead along the west coast of Banks

I'sland, though quite constant, is nore variable than along the mainland



Mm®@; ‘

¥ beat

6. Type 5 sea ice habitat.

13



14

-se] :qéh] 20F BAS g adL]

*/ @1n3dty




15

«_

pur|s)

PLI0JOI A

*s9d£3 1jeliqey 9OF BIS Jo IINYIAISTP [BAIUIDH

SALIOYI D

1SOMYLION

ERAS L
L]

pue;si

syueg

*g 2an3ry

LT

TN




16
coast. As suggested by the locations of some of the |eads on Figure 8
bet ween Banks |sland and Cape Parry, in sone years the floe edge may lie
much further east and there nay be |arge areas of open water in Anundsen
Qul f throughout the winter and spring (Lindsay, 197S and 1977; Smth and
Rigby, 1981). By late spring in nost years and in late winter in sone, a
| arge body of open water known as the Cape Bathurst polynya appears NE of
Baillie |slands. ‘The Type 4 “active ice” is distributed along both sides
of the shore lead system However, the extent of this habitat type may
vary considerably between Banks Island and the mainland, depending on the
| ocation of the main | ead systemand on how | arge the Cape Bat hur st
polynya | s, In general, Types 3 and 4 are nore common in that area than
anywhere else in the Wstern Arctic.

In the area 150 kmor nore offshore, the sea is covered by an
essentially continuous conbination of annual and multi-year ice. However,
this area was too distant for us to be able to survey extensively and it
is not considered in this report. The distribution of Type 1 was fairly
constant between years (Fig. 8) but its extent varied considerably betweéen
years, apparently as a result of environnmental factors. Type 2 tended to
predom nate in the southern half of Anmundsen Qulf, possibly because it was
too far to receive wnd-blown snow carried from Banks or Victoria islands
Type 2 al so occurred to varying degrees within the Type 1 shown on
Figure 8.

3.5 Recorded novenents of tagged bears

Locations where bears were originally captured, recaptured, or

killed by Inuit hunters, were analyzed to provide information on seasona
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fidelity to spring feeding areas, movements of bears between seasons
within the study area, and nmovements between the western Canadian Arctic
and Al aska. Fromthese data we can estimate how far fromthe site of an
environmental disruption the polar bear popul ation might be affected.

3.6 Geographic areas conpared

The Western Arctic was divided into eight subareas which were
conpared for their relative inportance to polar bears (Fig. 9).

Subareas 1 and 2 were divided at the Yukon=NWT border. In general,
the water offshore from the Yukon coast gets deeper nmore quickly, and is
nore influenced by fresh water fromthe Mackenzie River. Mre of the
present and proposed of fshore hydrocarbon exploration will take place in
Subarea 2 than anywhere else. Separation of this area from others nmay
enabl e | ater conparisons of baseline data to determ ne whether or not
of fshore activities have detrimental effects upon polar bears. Subareas
3, 4 and 7 include the Cape Bathurst polynya and associ ated areas of
| eads, open water and Type 4. To sonme degree, the subdivisions were
arbitrarily determned by the areas which are surveyed when based from.
Baillie I sl ands, Cape Parry or Sachs Harbour. However, thesedivisions
facilitate conparison of the northern versus the southern parts of the
study area as well as Baillie |slands versus Cape Parry.

In nmost years, Amundsen QUIf is conpletely frozen fromlate wnter
to late spring and early summer. In general, ringed seal productivity
tends to be higher in Subarea 6 than in Subarea 5, apparently because of
the greater amounts of suitable pupping habitat (Smth and Stirling,

1975).
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4.0 RESULTS AND DI SCUSSI ON

4.1 Number of kilometres of habitats surveyed

Table 1 sunmarizes the nunber of kilometres of each habitat type
surveyed during the spring mark and recapture studies from 1971 through
1979. Periods during which the weather or light conditions were too poor
for collecting track data were not included. Because of the enphasis upon
obtaining the maximm sanple size of captured animals, the habitat types
were not surveyed in proportion to the extent of their occurrence. Even
so, the nunber of kilometres travelled i N each (Table 1) is probably an
approximate reflection of their relative proportions. The exception is
Type 2 which was nore extensive in some years than the data would suggest
but which was not extensively searched because polar bears were |ess
abundant there

Table 1. Number of kilometres of each habitat type surveyed for polar
bears and tracks frommd March to the end of My, 1971-79

Type
Subarea 1 2 3 4 5 b 1 u T
1 1351 52 288 5147 90 198 - - 7126
2 3912 145 1373 5701 337 24 788 - 12280
3 877 1739 3337 209 15 100 145 6422
4 1211 601 219 3234 27 - 87 - 5379
5 3326 1090 40 390 5 - 283 - 5134
6 5451 2267 65 582 24 78 197 - 8664
7 2392 312 3992 5635 44 339 - - 12714
8 5173 45 5948 4275 801 445 71 6 16764
T 23693 4512 13664 28301 1537 1099 1526 151 74483

d



4.2 Sightings of polar bears and tracks by habitat type

Tables 2 and 3 summarize the sightings of polar bears in each age
and sex category, and the nunber of bears and tracks seen per 100 km of
habitat surveyed, in the different habitat types between md March and the
end of My from 1971 through 1979

From inspection of these tables, it is clear that polar bears were
not equally distributed in all habitats. For exanple, 82% (514/627) of
the sightings were made in Types 3 and 4 (42.3 and 39. 7% respectively; a
difference that was not significant; X' = 1.62, df =1, p >0.05). The
nunber of sightings in Type 3 may be biassed high because bears tend to be
distributed along the floe edge where they are easy to find with little
time-consuning tracking. In contrast, polar bears were nore difficult to
see in Type 4 and nost aninmals were located only after tracking. Also
al though simlar nunbers of tracks of bears were seen per 100 km of
habitat surveyed in Types 3 and 4 (Table 2), twice as many bears were
sighted per 100 kmin Type 3 (Table 3).

Al'though we have no quantitative data on the proportion of the ea;h
habitat type, we estimate that in nmost years there would be at |east two
to three tinmes nore Type 4 than Type 3. Even with acknow edging the
possible bias toward a higher rate of sightings, it appears that the
density of polar bears is probably higher in Type 3 than in any other
type.

From Table 3, sinilar densities of bears and tracks were sighted
per 100 km of habitat surveyed in Types 1, 5 and 6. However, large
nunbers of bears were found only in Type 1 (Table 2). This was sinply

because it was so nmuch nore abundant.
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Table 2. Sightings of polar bears of different age and sex classes in
the different habitat types between md March and the end of

May, 1971-79. (Family groups were considered as one

sighting).
Type

Age/ Sex Cl ass 1 2 3 4 5 6 T
adult male 20 1 115 122 5 263
adult female (alone) 9 - 37 39 2 87
uncl assified bears 12 - 36 9 1 58
subadult mal e 6 - 38 25 69
subadult fenale 15 - 14 15 | 45
adult female with

cubs of the year 28 4 11 2 45
adult female with

yearlings 6 1 1 21 1 1 37
adult female with

2-year-olds 2 14 6 22
yearlings alone | 1
Tot al 98 2 265 249 10 3 627

Table 3. Nunber of polar bears and tracks sighted per 100 km of potentia
habitat surveyed. *

Type

# kmtravel | ed 23,693 4,512 13,664 28, 301 1,537 1,099 1,526

# bears seen 157 4 296 314 11 9 0
# tracks seen 1,004 106 1,635 3,509 114 70 16
# bears/ 100 km 0.66 0©*09 2.17 1.11 0.72 0.82 -

# tracks/ 100 km 4,24 2.35 11.97 12. 40 7.42 6. 37 1. 05
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As noted earlier, there is little Type 6 (coastal) in the Western
Arctic conpared to, for exanple, southeastern Baffin |Island or the High
Arctic. In those areas, a much larger proportion of the polar bears are
found in Type 6 (unpubl. data). Simlarly, there is a relatively small
proportion of good Type 7 (deep bays) in the Western Arctic conpared to
sout heastern Baffin |sland where, like Type 6, it is nuch nore inportant
to polar bears.

The nost plausi bl e hypothesis to explain the greater nunber of
pol ar bears in Types 3 and 4 is that seals, their main food, are nore
abundant there, nore accessible, or both. Some know edge of how seals are
distributed and hunted aids understanding of polar bear distribution. As
the autum freeze-up progresses, ringed and bearded seals maintain
breathing holes in the last |eads to freeze over by abrading the young ice
with the heavy claws of their foreflippers. Breeding adult ringed seals
tend to concentrate in fast ice areas which remain frozen through most if
not all of the winter. In nost areas, drifting snow covers the breathing
hol es, and provides sone protection from predators. |In stable ice areaé
where the drifts becone deep enough (mainly Type 1) the pregnant female
ringed seals scoop out subnivean birth lairs in which to give birth to
their single pups (McLaren, 1958; Smith and Stirling, 1975). Bearded
seal s and subadult ringed seals tend to be nore abundant in the noving ice
and open water areas where the ice continually breaks up and refreezes
through the winter (Types 3 and 4). The snow cover over breathing hol es
is usually much thinner and occasionally there may be none at all.

Studi es of the hunting behavior of free-ranging undisturbed polar bears

d
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have shown that their nost conmon nethod of hunting seals is to wait
beside an open, or snow covered, breathing hole or at a lead and wait for
a seal to surface to breathe (Stirling, 1974a; Stirling and Latour, 1978).
This is especially true during cold or w ndy weather when few seal s hau
out on the ice. Thus, it appears that seals may be nore accessible to
bears in Types 3 and 4 than in Type 1 because the breathing hol es have
less snw over them

One additional factor may contribute toward the concentration of
polar bears along the floe edge. Recent studies (eg. Buckley et_al.
1979) indicate that upwelling occurs along the floe edge and provides
| ocal i zed enrichment which may help to produce and attract greater
densities of epontic organisns, and hence al so attract ringed seals. The
same is likely true of smaller leads as well. It seems plausible that
seal s may be both nore abundant and nore accessible to polar bears in
Types 3 and 4 than in the other habitat types.

4.3 Distribution of different age and sex classes of polar bears

in relation to habitat variability

Besi des the differences in the nunber of polar bears in each
habitat type, there were differences in the age and sex class
distributions (Tables 2 and 4). The sanple sizes of bears in habitat
types other than 1, 3 and 4 were too small to permt testing for
preferences. Also, in pooled data of this sort, it is not possible to
exam ne nore precise relationships between polar bears and individual ice
types. Nevert hel ess, sone points are apparent

From Table 4, significantly nore adult nmales were found in Types 3

and 4 than Type 1. Figure 10 shows the distribution of adult males in the

[‘
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study area. It approximtely overlaps the distribution of Types 3 and 4
(Fig.8); f ew adult males were seen in subareas 5 and 6, where Types 1 gpg
2 prevail, although 18.5% (13,798/74,983) of the kilometres surveYed were
in those subareas (Table 1). Similarly, al ong the mainland coast and the
west coast of Banks Island, relatively few adult males were found close to
the coast where Types 1 and 2 prevail in the landfast ice. There was no

apparent preference of adult nales between Types 3 and 4.

Table 4. Habitat preferences of polar bears by age and sex class (based

on Table 2).
Types Conpared

Age/ Sex C ass 1 v. 3 and 4 3V. 4
adult male -22 .31 3%*
adult female (alone) + 2.16
subadult nal e - 3.1 + 2.21
subadult fenale +11,52%%
adult female wth

cubs of the year +82. 92**
adult female wth

yearlings - 8.36%*
adult female with

2-year-olds - 2.05 + 2.83

+preference for the first habitat type conpared

az11 values are X2 with 1 degree of freedom values |ess than 2 were
omtted

*p< 0.05

**¥p< 0.01

o
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In contrast to adult males, adult females with cubs of the year
showed a distinct preference for Type 1 over Types 3 and 4. Two hypo-
theses may explain this. First, when the cubs are small, the female keeps
them away from areas where they mght becone chilled by having to swim
across ooen Water. Although open water nmay be inportant initially, its
significance probably decreases rapidly as the cubs grow and we favor the
second hypothesis, that females with cubs of the year select Type 1 in
order to avoid interacting with other bears, particularly adult males,
which may prey upon their cubs. The inportance of adult males in reducing
the survival of young has not been quantified in polar bears but Kenp
(1970) has clearly denonstrated it in black bears_(Ursus americanus).

There were no significant differences in the distribution of adult
females with yearlings and those with 2-year-old cubs. Figure 11
illustrates the general overlap in their distribution. There was also no
significant difference in the proportions of either of these groups in
Type 1 versus Types 3 and 4 pooled, but their apparent preferences between
Types 3 and 4 were different. Fenales with yearlings showed a strong .
preference for Type 4 over Type 3 but females with 2-year-old cubs
appeared to show a preference for Type 3, although the Chi-square val ue
was not quite significant.

Subadult females showed a significant preference for Type 1 over
Types 3 and 4 but showed no difference between Types 3 and 4. In con-
trast, subadult males showed a significant, preference for Types 3 and 4
over Type 1 and a slight, though not significant preference for Type 3
over Type 4. In Figure 12, their distributions show general overlap in

Types 3 and 4. However, the large proportion of subadult fenales in
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Amundsen Gulf, where Types 1 and 2 prevail, differs markedly from the
distribution of the males. These habitat preferences are difficult to
interpret with certainty but we speculate that it mayreflect the females’
| earned avoi dance of adult nales, while the males may be beginning to show
the distribution pattern they will exhibit as adults

4.4 Variations in habitat preference between years

Qur data are not adequate to detect changes in distribution or
habitat preferences between years, if they occur, with one exception
Between 1974 and 1975, the nunbers of ringed seals dropped by 50% and
their productivity by about 90% (Stirling et al., 1977). Thus , the avail-
ability of seals and their newborn pups in Type 1 habitat was reduced
markedly. Only in that year were nore fenmales with cubs of the year found
in Types 3 and 4 than in Type 1. From 1971 through 1979, 28 such family
groups were sighted in Type 1, of which only one occurred in 1975. Con-
versely, of 15 fenmales with cubs of the year sighted in Types 3 and 4 from
1971-79, seven were sighted in 1975. On the westcoast of Banks Island,
the nost productive area for polar bear cubs, 0.73 and 0.52 tracks of )
females with cubs of the year were sighted per 100 km of Type 1 surveyed
in 1973 and 1974 respectively. In 1975, that figure fell to 0.15. In
1976 and 1977, the value increased again to 1.04 and 1.21 respectively as
productivity of the seal population began to increase in Type 1 again
(Smth and Stirling, 978). Cearly, the scarcity of seals in Type 1 was
a sufficient stinulus to cause females with cubs of the year and probably

other females as well to nove further offshore to hunt in Types 3 and 4
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This apparent shift in the distribution of polar bears during this period
of natural environnental stress serves to underscore the overal
i mportance of Types 3 and 4 for survival

45Utilization of habitat by subarea

Tabl e 5 summarizes the nunmber of tracks and polar bears sighted per
100 km of each habitat type surveyed from 1971 through 1979 in each of the
subareas defined 1a Section 3.6. Only Types 1, 3 and 4 are sufficiently
important to merit consideration here.

The |owest nunbers of tracks/100 kmin Type 1 occurs in Subareas 1,
2 and 3. This, may be partly because the water is so shallow for severa
kilometres of fshore, especially along the Tuktoyaktuk Peninsula. In an
aerial survey in the Western Arctic, ringed seals preferred water deeper
than 25 m (Stirling et al., 1977 and 1981). Much of the water under
Type 1 in Subareas 2 and 3 especially is less than 10 m deep. If those
areas have fewer ringed seals, the density of polar bears would be | ower
as well.

The Type 1l in Subareas 4 and 5 is nostly located over water in .
excess of 75 m Al though the nunmbers of bears sighted/ 100 kmin
Subareas 4 and 5 were simlar to Subareas 2 and 3, the nunbers of tracks
were about double. The anomaly is Subarea 6 where the water is well over
50min nost areas, even along the southeast coast of Banks Island, and
seal productivity is high (Smith and Stirling, 1975). Consequently, we
woul d have predicted a higher density of bears and tracks than we

recorded. Even though tracking is particularly difficult in Subareas 5

o




31

- Table 5, Number of tracks and bears sighted por 100 km surveyed of oach habitat type 1IN each
subarea fran md March t0 the ed o My, 1971-79.

Type 1 Type 2
# lam # bears # tracks # bears # tracks # km # bears # tracks # bears # tracks
Subarea travelled seen seen 100 km 100 km travelled seen seen 100 km 100 km
1 1351 | 24 0.07 148 52 | 192
2 3912 13 55 0933 1.41 145
3 877 4 25 0.46 285
4 1211 3 ;] 0.25 6.44 601 43 7.15
5 3326 14 150 0.42 4.51 1090 1 13 0.9 1.19
6 5451 20 13 0.37 3.27 2267 3 22 0.13 097
7 2392 29 175 1.21 7.32 312 25 8.01
8 5173 73 319 1.4 6.17 45 3 6.67
Type 3 Type 4
# km # bears # trades # tears # tracks # km # tears # trades ¥ bears # tracks
Subarea travelled Seen seen 100 km 100 km travelled Seen seen 100 km 100 km
1 28 9 33 3.13 11. 46 5147 54 507 1.05 985
2 1373 14 100 1.02 7.8 5701 67 679 1.18 11.91
3 1739 >3 313 2.24 18.03 3337 41 673 1.23 20. 17
4 219 8 34 3.65 15.53 3234 36 269 111 8.32
5 40 - 10 25 {0 390 3 13 037 333
6 65 B2 | 40 0.17 637
7 3992 127 454 3.8 11. 37 5635 @D 714 087 12.67
8 DB 99 691 1.66 11. 62 4275 63 614 1.47 14. 36
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Type 5 Type 6
# bears # tracks # bears # tracks #km # bears # tracks # bears # tracka
Subarea travelled Seen seen 100 km 100 km travelled seem seen 100 km 100 km
2 2022 - 198 3 1.52
40 1137 24
2 0.96 15 3 20.00
6 22.22
2 8033 ..} 3 385
2 B 4.55 2 55 333 3 2 oa8 8.55
7 51 087 6.37 445 6 32 1035 7.19
Type 7
# km # bears # tracks # bears # tracks
subar ea trawelled seen seen 100 km 100 km
1 -
2 738
3 100
4 87 3 3.45
5 283 1 0.35
6 197 5 20 54 .
7 -
8 71 7 9.86




33

and 6, we have surveyed nore Type 1 in Subarea 6 (5,451 km) than anywhere
else in the study area and can only conclude it is not high density polar
bear habitat.

The greatest nunbers of polar bears and tracks seen in Type 1
were in Subareas 7 and 8. There is a productive band of Type 1 habitat
over water depths of 25 mor nore along the west coast of Banks Island and
we have always found polar bears to be abundant there.

As discussed earlier, Type 1 is of particular inportance to females
with cubs of the year and this partially accounts for why so many bears
and their tracks were seen per 100 km habitat surveyed in Zones 7 and 8.
Figure 13 shows the location of maternity dens recorded by Harington
(1964) and during “the course of our study. Sightings in April of fenales
with cubs of the year were also plotted because they indicate the
proximty of maternity denning areas. It is clear fromthis figure that
more maternity denning occurs along the western and southern coasts of
Banks Island than in all the rest of the Western Arctic.

Apparently, maternity denning along the mainland coast occurs
infrequently since only three dens have been reported by Inuit hunters in
the last 10 years and only one was found during this study. Lentfer
(1972) reported finding dens along the Al askan coast but the nunber was
i nsignificant when conpared to the large size of the popul ation of polar
bears on the sea ice north of Alaska. Subsequently, Lentfer (1975)
confirmed that sone maternity denning occurs in the nulti-year pack ice of

t he Beaufort Sea but as yet there is no information on its extent.

LR e e

d



34

*6/~TL61 ‘Aely Jo pud a9yl 03 ysael pPfu wolj aeak
3yl Jo sqndo £q pajueduwodde siesq iejod 9rewaj jrnpe jo sfuriysrsaa
10 saanjdedax “sainided Jo pue sudp Ajruiajem JO SUOTIEIOT]

SO0} 113 1SOML LION
\ r_:—f_.:io
S 3
N oy .
. , 8y V ; < -
» ! ) '
. y c e :
[]
_— .
:.::_::.w
[ ) )
- Ty i * .t
S ° []
Je | .
puejsj .
, - ¢ RS
eLoI ) ce &
/ -
\, a U:N_w_ . 0-0“
S »
syuegqg ww .
, “d e =
. [
1 [ ]
[ J 5.10
g _ .
« [N ° “

*¢ 2an3r4g

I LL N

uolleso] uw3g L e

sbunybis ¢ g
Bunybig 1 =




35

It seens surprising that nore maternity denning does not occur
along the mainland coast. Suitable snowbanks are abundant close to where
the femal es can hunt seals after leaving the den in the spring. However,
the mainland coast area has been inhabited by whalers and Inuit supplied
with firearms for over 80 years. It seens likely that many adult fenale
pol ar bears which utilized the nainland coast for denning were shot. If,
li ke most manmmals, they have a high degree of fidelity to parturition
sites, sonme of the total adult fenmale population may have returned to the
mai nl and coast to dig maternity dens each year and were eventual |y
elimnated when the use of firearms became w despread. Continued hunting
and extensive traveling along the coast would deter re-establishnent of
denning in this area by new adult females. This conclusion is supported
by Leffingwell's (1919) report that, “’'The natives in the vicinity [Canning
River] shot perhaps a dozen [polar tears] each year, nostly females that
were giving birth to young in snow caves under high banks of the land.”
Lentfer (pers. comm.) has found few dens in that area in recent years.

In sunmmary, the nost inmportant Type 1 in the study area occurs ih
Subareas 7 and 8. The next nost inportant Subarea for Type 1, in terms of
its seal production at least if not in bears, is Subarea 6.

From Table 4, the highest densities of polar bears and their tracks
in Types 3 and 4 were in Subareas 3,8 4,and 7. Even though, as
di scussed before, seals are probably nore abundant and accessible to polar
bears in Types 3 and 4, it is the anount of each habitat type present in
each subarea that is nost inportant. For exanple, Types 3 and 4 are

usual l'y distributed in a fairly narrow band parallel to the coast in
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Subareas 1 and 2 and to an even nore limted degree in Subareas 5 and 6 in

nmost years. In conparison, Types 3 and 4 are nmuch nore extensively -
distributed in Subareas 3, 4, 7 and 8 because of the way in which the

| eads and recurring polynyas form (Lindsay, 1975 and 1977; Smth and

Rigby, 1981). Subareas 3, 4 and 7 also overlap nost of the area known as

t he Cape Bat hurst polynya which has been known as a rich feeding area for

marine birds and mammal s for alnost a century (Stirling, 1980).

Consequently, it is not surprising to find it is inportant for polar bears

as well.

4.6 Fidelity of polar bears to the study area

Data on the fidelity of polar bears to the study area were obtained
fromthe mark and recapture studies and fromthe return of tags from bears
killed by Inuk hunters. From Cctober 1970 through May 1979, 605 indivi-
dual polar bears were captured in the study area. N nety-one recaptures
and 113 resightings were nade of these bears and 75 were reported killed
by hunters. Additional tagged bears were killed but we did not receive
any data.

Figures 14, 15 and 16 show the recorded nmovements of polar bears
tagged on the west coast of Banks Island, in Amundsen Gulf and along the
mai nl and coast fromthe Al aska border to Cape Parry respectively between
md March and the end of May of any year and recaptured in the sane season
one or nore years later. Figure 17 illustrates the recorded novements of
tagged polar bears between Al aska and Canada.

Al though we do not analyse the novenment data in detail, several

conclusions relevant to this report may be drawn from Figures 14 to 17.
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Pol ar bears within the study area show high fidelity to specific |ocations
during the spring. Many bears were recaptured within a few kilometres of
where they were first captured. For nmanagement purposes, all the polar
bears within the study area are considered as one popul ati on. However,
fromFigures 14 to 17, there are clearly two conponents to the popul ation
which, in the spring, show fidelity to either the west coast of Banks
Island or the mainland coast. In general, the polar bears in Anundsen
QI f showed nore affinity to the west coast of Banks Island than to the
mai nl and coast.

Exchange between the Western Canadian Arctic and Al aska was
restricted to bears caught along the mainland coast (Fig. 17). Nopolar
bears were recorded noving between Banks Island and the Point Barrow area
of Al aska.

4.7 Seasonal novenents

From freeze-up in the fall to break-up in the late spring, polar
bears are distributed over the ice of the southeastern Beaufort Sea and
Amundsen Qulf (Figs. 10-13). As break-up proceeds, the first area in .
whi ch extensive open water develops is the Cape Bathurst polynya (Lindsay,
1975 and 1977; Snith and Rigby, 1981). The open water then extends east
into Anundsen Gulf, north along the west coast of Banks Island and west
along the mainland coast. The bears appear to nove ahead of the advancing
floe edge. Bears from Amundsen Gulf and Banks Island nove north along the
west coast of Banks Island. Bears on the mainland coast nove west al ong
the coast as break-up proceeds. Both groups probably mgrate north as far

as necessary to remain with the edge of the permanent ice pack.
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Some of our observations denonstrate the close and sensitive re-
lationship between novenents of polar bears and seasonal changes in ice
conditions. In Cctober 1973, there was a rare period of six consecutive
days of good weather immediately after the annual ice first froze between
the southern edge of the pack ice and the mainland. During that period
field work was conducted in the eastern Beaufort Sea from Norway Island to
145 km south of Sachs Harbour. The direction of travel was determ ned for
51 sets of polar bear tracks (famly groups were considered as one unit
because each adult fenmale presumably determnes the direction of travel of
her cubs). Eighty-six percent (44 of 51) of these tracks were headed
south (Stirling, 1974b). The notivation to nove south was apparently so
strong that many of the bears were many kilometres out onto young ice that
was barely thick enough to support them

Lentfer (1972) reported that in Al aska polar bears are nuch nore
abundant during years in which the permanent pack ice is blown south to
the mainland coast. Simlarly, at Herschel Island in 1970 and 1975, when
heavy pack ice moved south in early Cctober and renained there, nuNer ous
polar bear sightings were reported. However, should the ice suddenly be
bl own of fshore fromthe mainland by southeast winds after freeze-up, the
bears nove back cut with it rather than remain on the coast. For exanple,
Stirling (1974b) reported that sonetine between 8 and 15 Cctober 1971,
young ice united the pack ice with the Yukon coast. In the week or so
that followed, 10 polar bears were sighted at Herschel Island. A survey
after two days of southeast w nds had bl own the young ice offshore showed
that the polar bears were absent, having departed with the ice as rapidly
as they had arrived, clearly denonstrating their close relationship wth

it.

LB,
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Presumably they do this in order to continue to hunt seals since they
probably do little hunting in the open water and ringed seals rarely haul
out on land. Some bears occasionally spend the sumrer on |and on the
south end of Banks Island (Manning and MPherson, 1958; this study), but
this probably occurs nore by accident than design. Overall, polar bear
movenents during break-up appear to be facultative and probably vary
considerably between years. For exanple, in 1974 when break-up was nuch

| ater than usual and considerably |ess extensive, sightings of polar bears
at Baillie |slands and along the mainland coast during the sumrer were
conmon.

Beginning in Cctober and Novenber, depending on freeze-up, polar
bears migrate south. This novenent was first documented by Stefansson
(1921) but a substantial fall migration of bears south along the west
coast of Banks Island has been well known to the Inuit of that region for
many years. The continuum forned by the annual ice between the nulti-year
pack ice and the land first appears along the west coast of Banks Island
and along the mainland coast in the vicinity of Herschel Island. The i ce
then continues to freeze south and east toward the Cape Bathurst polynya,
and the polar bears nove to exploit newy created areas of Types 3 and 4
as discussed above.

Figure 18 shows novenents made by pol ar bears caught between Decenber
and May and recaptured or shot between July and Novenber, or vice versa
It confirms that polar bears migrate seasonally between the west coast of
Banks Island and the Cape Bathurst pelynya or Anundsen Gulf and, that

bears off the mainland tend to nove east or west along the coast.

Y
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The data on seasonal novenents and fidelity are inportant in terns
of eval uating possible environnental inpacts from offshore exploration and
devel opment. Since nost exploratory drilling and production is taking
pl ace along the mainland coast (Subarea 2), it is likely that any detri-
mental influences will affect mainly the portion of the popul ation that
occurs there. However, there may be an inpact on polar bears in Al aska
because there is sonme exchange. If oil froma spill or a blowout
contam nates the Types 3and 4 along the shear zone parallel to the
mai nl and, the Al askan portion of this shared popul ation may be inpacted
since the current runs from east to west. The polar bears off the west
coast of Banks Island and in Amundsen Gulf wll probably be nuch |ess
affected by activities offshore fromthe Tuktoyaktuk Peninsula unless
shipping takes place through the Cape Bathurst polynya area and Amundsen
Qlf on route to the Northwest Passage. Then, ship or noise disturbance
and oil spills could affect the polar bears and seals of Anundsen Gulf and

the west coast of Banks Island.
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