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ABSTRACT

In 1987 the Foxe Basin project was divided into two sections.
The objective of the first section was to determine which polar
bear populations the residents of northern and eastern Foxe Basin
communities were harvesting in the spring. The areas harvested
were surveyed by helicopter and all females encountered were radio-
collared. The objectives of the second section were to deploy 30
radio collars in the summer concentration areas on Southampton
Island and Wager Bay, and to field test the delivery system for the
tetracycline tagging.

The spring surveys indicated a distinct boundary for the Foxe
Basin population at its northern and eastern extremities in spring.
All of the bears harvested from Cape Dorset and those harvested
east of Fury and Hecla Strait with tags from Hall Beach or Igloolik
may be considered to be from the Foxe Basin Population. The
Igloolik and Hall Beach harvest taken west of Fury and Hecla Sound
may be considered to be from the Gulf of Boothia population.

Eight radio transmitters were placed on adult females in
April, 1987. Thirty radio transmitters were placed on adult
females in September of 1987.

The tetracycline (disposable dart) delivery system was field
tested and found to be both reliable and accurate after some
modification. Both the large volume (15cc) and conventional darts
appear to be fully functional.
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INTRODUCTION

Since 1977, the Inuit living in the northern Hudson Bay and
Foxe Basin settlements of the Northwest Territories (NT) have made
formal requests to the Territorial Government for increases in
their polar bear quotas. However, as there were no population
estimates for polar bears in this area (Stirling and Ramsay 1986),
few quota adjustments have been made. A co-operative research
agreement was proposed that would have seen the Federal,
Territorial, and three provincial governments fund and actively
participate in a large scale polar bear project encompassing all
of James Bay, Hudson Bay, Hudson Strait and Foxe Basin. However,
due to cutbacks at all levels of government, the research agreement
was never signed.

In 1984, the Department of Renewable Resources, Government of
the NT, initiated a mark-recapture program on Southampton and Coats
islands. Stenhouse and Lunn (1987) and Lunn and Stenhouse (1987)
summarized the results of the work conducted in 1984 and 1985,
respectively.

In 1986, the Department of Renewable Resources re-evaluated
the Foxe Basin Polar Bear Project because: 1) without the research
agreement, the NT would have had to have expanded the study to
include all of northern Hudson Bay, Hudson Strait, and Foxe Basin
to be confident that the entire population had been delineated; 2)
traditional mark-recapture programs appeared to be too expensive
to continue the study (in its present form) over such a large area

and produce a reliable population estimate; and 3) 2 years of work
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OBJECTIVES:

The- objectives: of the: 1987 field: season were: toz;

1) instrument: up to: 40 polar: hears:
in an effort to-determine: population: bounda;

2) field test:
controlled: situation:: and.

bears: in Hudson Strait: and: Northern: Foxe. Basin: for: the:
ing the harvest levels: on: the: FoXe:

Polar Bear Project..
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METHODS

A Bell 206B Jet Ranger helicopter was used to locate and
capture polar bears. The spring survey covered the coastal and
near-shore areas of Foxe Basin except for the eastern islands and
coastline. The summer survey was mainly confined to the coastal
areas of Wager Bay and Southampton Island where polar bears are
known to concentrate. Wherever possible, bears were classified
based on sex (male, female or unknown) and on age class (adult,
subadult, yearling cub, cub-of-the-year (COY) or unknown).
Females were distinguished from males by general morphology
(particularly size of neck) and the presence of a pronounced vulva
patch stain (for females) below the anus and tail. Size and body
morphology were the criteria used to separate polar bears into age
classes. Cubs were readily identifiable as they were accompanied
by an adult female. COY's were much smaller than yearling cubs.
Bears that could not be classified were placed in the category
"unknown".

Due to the conical shape of the head and neck of adult males,
only adult females were radio collared (Telonics Inc., Mesa,
Arizona, USA and Lotek Engineering Inc., Aurora, Ontario, Canada).
Polar bears were immobilized by remote injection using Palmer Cap-
Chur darts containing Zoletil 100 (Virbac Laboratories, Nice,
Cedex, France) mixed to a concentration of 200 mg/ml. Zoletil 100
consists of a 1:1 ratio of the drugs tiletamine hydrochloride and
zolazepam hydrochloride. Stirling et al. (1980) and Ramsay and

Andriashek (1986) describe the capture and tagging of polar bears.
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instrumented bears. To determine whether or not

pregnant, femoral blood was collected for later

progesterone levels (Western
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RESULTS AND DISCUSSION

In April, the density of polar bears was low in both Hudson
Strait and northern Foxe Basin. In spring, polar bears are taken
in these aréas primarily because the hunters have access to the
bears on étable shore-fast ice. The density of polar bears was low
in Hudson Strait from King Charles Cape to the Strathcona Islands.
The area around the Strathcona Islands appeared to have higher
densities; however, areas to the east were not searched. West of
the Strathcona Islands, the shore-fast ice did not appear to be
favourable habitat and the ice beyond the floe edge was highly
crushed and 3 to 7 tenths open water. The area searched included
Mill, Salisbury and Nottingham islands.

The floe ice in northern Foxe Basin was also highly fragmented
and between 3 to 10 tenths open water. The shore-fast ice was
reduced to about 0.5 km along the western edge of Foxe Basin north
of Vansittart Island to Igloolik Island. Except for a small
polynya at the eastern edge of Fury and Hecla Strait, Fury and
Hecla Strait and all of northern Foxe Basin to Rowley Island was
covered by shore-fast ice. The shore~fast ice allowed the hunters
access to polar bears although the density of polar bears there was
very low. Most of the active ice was being carried south by the
strong (3-5 km/hr) currents.

The shore-fast ice extended west from Fury and Hecla Strait
and north along the coast of Baffin Island. The prevailing
northwest winds caused the shore-fast ice to contain multi-year

floes and extend 50 - 60 km west into the Gulf of Boothia. Polar
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bear densities were low on the shore-fast iag, although west of Agu.
Bay it appeared that densities of bears hnnxingysﬁalfpups.aigaég
pressure ridges were increasing to coincide with the onset ofi
pupping in subnivian lairs. Most tracks encountered in the Agu Bay:
area were coming into Agu Bay from the Gulf of Boothia.

The density of polar bears west of the floe edge in the Gulf
of Boothia appeared to be extremely high based on a single east-
west transect. It is believed that bears found in'this area are
a separate population from those in Foxe Basin, so polar bears were
not captured west of the Gulf of Boothia floe edge.

Eight radio transmitters were placed on adult females in
April, 1987. one radio was put on just west of Southanpton Island.
Six radios were put on in the Hudson Strait area: two along the
floe edge east of Cape Dorset, two in the vicinity of Salisbury
Island, and two along the west coast of the Dorset peninsula. only
one radio was put on in the north Foxe Basin area, just east of
Jens Munk Island. One radio was also put on an adult male in the
culf of Boothia, just south of Agu Bay.

A total of 65 hours was spent flying between 3 April and 6
April: 35 hours in northern Foxe Basin, 15 hours in socuthern Foxe.

Basin, and 15 hours in Hudson Strait. Table 1

numbers of polar bears seen in April according to sex and age
classes.

The mean number of bears seen per hour of searching in April
was 0.52 bears , which is low relative to the bears seen per hour

in most other areas. The searching was done by experienced -
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Table 1. Numbers of polar bears observed or handled, by sex and
age classes, in Foxe Basin, Hudson Strait and northeast
Gulf of Boothia in April 1987.

AM AF  SM SE SU YR cY U Total
NFB 3 1 0 0 1 0 1 0 6
SFB 2 3 0 0 1 1 2 0 8
HS 4 6 2 0 2 1 3 0 18
NGB 1 0 0 1 0 0 0 0 2
10 1 2 -1 4 2 & o 32

NFB = northern Foxe Basin, SFB = southern Foxe Basin,

HS = Hudson Strait, NGB = northern Gulf of Boothia

AM = adult males, AF = adult females, SM = subadult males,
SF = subadult females, SU = subadults unidentified,

YR = yearling males, CY = COY females,

U = unidentified bears
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personnel who concentrated their:effortSisnfwhat~appgared“te he?tha
best available habitat. The ice~coaditions-wera*typically:pmarzfnr
polar bears in the areas searched. The low density and poor
conditions probably explain why only 20% of the harvest occurs in
+the spring for Foxe Basin communities.
Although the actual number of bears seen was low (34) mno

females with 2-year old cubs were observed. Four out of nine ac
females .ebserved were with cubs of the year (Table 2). ‘These
results neither prove nor disprove the hypothesis that some polar
bears may be on a 2 rather than a 3 year reproduction  schedule,
similar to the Churchill population (Stirling and Ramsay 1986).

Tt was obvious that most of the Foxe Basin polar bear
population was not present in the areas surveyed. This raises the
gquestion of where Foxe Basin polar bears do spend the winter and
spring. The southeastern and south central portion of Foxe Basin,
the southern coast of Hudson Strait, and Northern Hudson Bay were
not surveyed in April 1987. Additionally a very large area of high
polar bear density in the Gulf of Boothia was cbserved incidental
to the study. The Foxe Basin polar bears that spend the summer in
large numbers in the vicinity of Southampton Island and Wager Bay
may be in any of the above mentioned areas in the spring.

The radios deployed in both 1986 and 1987 will ke fol

.owed
through autumn 1988. These surveys should identify the primary

winter and spring habitat of the Foxe Basin polar bears.
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Table 2. Litter sizes of family groups observed in
northern Hudson Bay and Foxe Basin in April 1987.

COY LITTERS YEARLING LITTERS NO CUBS

Singles 2 2 -
Twins 2 0 -
Triplets 0 0 -

Total 4 2 3
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The autumn field work was restricted to the coastal areas off

Roes Welcome Sound, Wager Bay, Coats Island and Southampton: Island.

o

A total of 144 polar bears was sighted, but only 67 of these were:
handled (Tables 3 and 4). Thirty-one radio cellars were deployed
on adult females (Table 2) and 21 were checked to be sure they had:

not heen removed by the bear. One radio collar had

1len off..
It was put on another bear. Thirty radio collars were: deployed im
the fall and 9 in the spring in 1987 (Appendix A).

Most of the bears encountered were within 3 km of the coast..

Areas that were used by large males for summer retreats app

to have fewer females, especially females with cubs.
exception in Wager Bay is misleading. Most of the males sighted
were: on islands or in coastal areas where females with cubs: were
not found. Most females with cubs were in high relief areas: on:the:

south shore of Wager Bay and located so that they could ey the:

surrounding countryside.
The mountainous areas. of. northeastern Southampton: Island are:

known to: be maternity denning and summer retreat areas. ELfc

to search in these areas were frustrated by high winds and low:
cloud ceilings. However, with the onset of stable shore-fast ice:

in late September, the density of family groups along: the:

coastline of Southampton Island increased, while the- density ofl
males and subadults dropped: precipitously. Our interpretatian is.
that the subadults and males moved onto the ice to hunt: sea: S5,

while the females with cubs waited for more ice to form, perhaps:
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Table 3. Numbers of polar bears observed, by sex and age
classes, in northern Hudson Bay and Foxe Basin in September 1987.

AM AF SM SF SuU YR cY U Total
coT 12 3 1l 0] 1 0 3 0] 20
WAG 25 14 7 0 6 0 10 0 62
NE 1 10 0 1 0] 10 3 0 25
NW 6 2 1 0 2 0 1 0 12
SE 9 2 1 1 1 3 0 0] 17
SW 4 1 1l 1 0 0 1 0 8
TotaL 57 32 11 3 10 13 18 o 144

COT = Coats Island, WAG = Wager Bay, NE = NE Southampton Island,

NW = NW Southampton Island, SE = SE Southampton Island,

SW = SW Southampton Island

AM = adult males, AF = adult females, SM = subadult males,
SF = subadult females, SU = subadults unidentified,

YR = yearlings, CY = cubs, U = unidentified bears

Table 4. Litter sizes of family groups observed in

northern Hudson Bay and Foxe Basin in September 1987.

COY LITTERS YEARLING LITTERS NO CUBS
Singles 13 6 -
Twins 4 2 -
Triplets 0 1 -

Total 17 9 5
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because the density Oflmaieﬁ‘OﬂithefShOIE?fastﬁiﬂ&iW&&@tﬁQ&hﬁﬂf%,

Tﬁ&;ca&sﬁlihe-sauth:of*W&gerfBéy.and;tﬁewcnastiinsfb:w

WagerfBayvanduRepulse~Bay'was“surveyed@.buti
found there. Additionally, the coastline from:Repulse: Bay to:thes
vicinity of Vansittart Island, vansittart Island and: White: Island:
were surveyed without finding adult females. The above: areas: did:
contain: a- low density of males and subadults..

The disposable Pneu-Darts were field tested with' gelatin:
collars, gelatin barbs, soldered wire barbs, and improved solderedi
wire barbs. Neither4thesgelatinibarbs;nur“thasgelatin:collanm;
remained: in the bears when the dart fired. The gelatin barbs:
failedxfivextimBSﬁin=fiVeeattemptSeandxtheirfuse:wasgdiscnntinnedx
The gelatin collars have even less holding power. Use:of the:
gelatin collars was: discontinued after tweo: failures: of two:
attenmpts. The soldered barbs: held: the dart in: for  a: good:
injeetion; however, theabarbS“puiledaoff*theaneedlewandzremaineéﬁ
in the animal after the dart was removed. The: small barbs:had: to:
be: extracted with: forceps.. After two wire: barbs: pulled: off’ the:
needle in two attempts at use, we discontinued use: of the: wire:
barbs..

A modification of the wire barbs was developed. The: stainless:
steei‘wiregwaswwound;intn;a@sprinq;justslargeﬁenanghrﬁnzfit:ovamﬁ
the: needle. The-“Spring“*was;soidsred;tn;theaneﬁéigzandﬁthe&endﬁ
was cut to form a 5mm barb. Thirty#one+ofVthese&improwedibarb@ﬁz
darts were successfully used. The smaller gauge: wire:allowed: the:

dart to be removed with a slow steady pull.
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The Pneu-Dart capture rifle uses charges of varying strength
and has a mechanism for adjusting the power of a given charge. We
found that setting #2 with a green charge worked well in both
helicopter capture and ground capture. Both cubs and adults were
darted. Cub darts had 3/4 inch needles while adult darts had
1 1/4 inch needles. There was no penetration of the skin by the
darts.

The 15cc darts were loaded with penicillin for testing. The
pink colour of the penicillin allowed visual verification of
successful injections. The needles of the 15cc darts were
constructed so that the fluid is injected perpendicular to the long
axis of the dart body. Vinegar and baking soda are used to expel
the fluid rather than an explosive charge. The combination of
sideways injection and slow injection reduces the blow back effect
as well as reducing the trauma of injection to the bear. Because
of reduced blow back, these darts did not have barbs.

The dart needles failed to penetrate far enough for a
successful injection on the first three trials. A stronger power
setting was used, and 15 of 17 subsequent trials were successful.
The darts were always given in the muscular neck or shoulder.
Injection was visually verified, and the darts usually dropped out
after a few minutes.

Two unsuccessful trials occurred on the same bear. The bear
in question was a very large and very fat male. The dart needles
were only 1 1/4 inches long. We suspected that the needles were

not long enough to reach muscle tissue through the fat layer. The
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cat. was not sufficient to hold the dart: in for the injectiom..

Longer needles appear to be necessary for unusually fat bears.

Both the large and conventional dart rifle would appear to:

penefit from modifications to the sighting system and dart loading:
polt. These modifications are in progress in preparation for final

field testing in 1988.
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