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ABSTRACT

An aerial census of ringed seals (RPhoca hispida) and
bearded seal s (Erignathus barbatus) in Wager Bay, North-
west Territories, was conducted on 20 June 1977. The bay
was ice covered, with sone overflow water on the ice. W
flewin a Cessna 337 aircraft, 150 m above sea | evel at
230 km/hr. Transects were systematically spaced to
pr%:lide 25% coverage. W observed 1.03 ringed seals per
km‘and 0. 01 bearded seals per-km< indicating that there
were at least 2,500 + 200 ringed seals and about 30
bearded seals hauled out on the ice. R nged seals were
a?gregat ed rather than randomy dispersed and showed a
slight preference for water depths of between 76 and 100
m




ACKNOW.EDGEMENTS

W thank Brodie Broderick for assistance with the field
wor k, Rae McNamara our pilot, and Dr. lan Stirling and
Jonquil Graves for reviewing the manuscript. Fi nanci al
support was provided by the Environnental - Social Program
(Arctic Island Pipeline Project) and Parks Canada.




Vii

TABLE OF CONTENTS

ABSTRACT
ACKNOWL.EDGEMENT S
LI ST OF TABLES

LI ST OF FI GURES
| NTRODUCTI ON
STUDY AREA

METHODS

3.1 Aerial Survey Design
3.2 Data Analysis

RESULTS AND DI SCUSSI ON
4.1 Population Estinmates and Density

4.2 Distribution Anong Sanple Units
3 Dispersion in Relation to Depth

4,
4.4 Dispersion in Relation to Overflow
4.5 CObserver Bias

CONCLUSI ONS

LI TERATURE CI TED

N

[opNSa NS NSy NN =N W LW W

13



LI ST

LI ST

OF TABLES

Nunber of seals observed per transect in
Wager Bay, 20 June 1977.

Densities of ringed and bearded seal in
Wager Bay conpared with other areas.

Frequency distribution of ringed seals per

sanpl e unit conpared to a Poisson distribu-
tion.

The nunber of ringed seals vs. depth in
Wager Bay and the expected frequency based
on_g random and a previously observed dis-
tribution.

OF FI GURES

Map of the Wager Bay study area indicat-
ing the orientation of transect Iines,
20 June 1977.

10

11

12



| NTRODUCTI ON

The proposed construction of an arctic gas pipeline
in the vicinity of Wager Bay and the i1nterest of
Parks Canada in locating a National Park in the area
pronpted a need for information on wildlife in the
Wager Bay area. Qur seal census was one part of our
i nventory program designed to docunent the inport-
ance of Wager Bay for wldlife popul ations.

Observations by the senior author in the spring and
sunmer of 1976 indicated that both ringed seals

(Phoca hispida) and bearded seals (Erignathus har-
batus) occurred in Wager Bay, and that ringed seals
were quite abundant. The hi gh frequency of polar
bear (Ursus maritimus) observations in 1976
(Donal dson et al. 1980) also indicated that seals
m ght be abundant in this area, because polar bear
di stribution and abundance is possibly related to
the availability of seals (Stirling and Smith 1977).
The objective of this survey was to estinmate the
gunbers, density and distribution of seals in \Wager
ay.



STUDY AREA

Wager Bay is an inland arctic sea about 150 km | ong
and up to 36 kmwi de and is connected to Hudson Ba

by a channel only 3.5 kmwide (Fig. 1). In June o
both 1976 and 1977, the sea ice had overfl ow water
on it. There were no | eads or open water areas

within the bay, but both the east and west ends
(Fig. 1) were kept open by tidal currents. Breakup
in 1976 and 1977 occurred in early July, and the ba
becane conpletely ice free by August. Freeze-u
occurred sonetime after m d-Septenber.



3.1

3.2

METHODS

Aerial Survey Design

Seal s are nost easily seen and counted when they are
basking on the sea ice. The greatest percentage of
the seal population is hauled out on the sea ice in
the early afternoon during the nolting period in
| ate June (Stirling et al. 1977, Finley 1979). W
pl anned our survey to coincide with this haul -out
peak. The census was done on 20 June 1977 between
11:45 and 15:30 EST. The day was clear and cal m

To determ ne the general distribution of seals and
to sinplify flight details, transects were systemat-
ically spaced at 4 kmintervals and oriented perpen-
dicular to the long axis of Wager Bay (Fig. 1).
Transects were flown at an altitude of 152 mand a
sBeed of 230 km/hr in a Cessna 337 aircraft with two
observers in the back seats. Seal s were counted
within a 500 mwide strip on each side. Neither ob-
server was experienced in counting or identifying
seals but both were famliar with aerial survey
t echni ques. Transect strips were delineated using
appropriately placed markers on the wing struts.
Seal observations were partitioned into sanple units
of I-mnute intervals for detailed distributiona
analysis. The senior author navigated, subjectively
assessed the anount of overflow water on the ice,
and indicated the tinme intervals to the observers.
The percentage of ice area covered by nelt water was
estimated at |I-mnute intervals as we thought that
overflow water may influence seal distribution

Data Anal ysis

Popul ati on estimate and variance were calcul ated
using Jolly's Method 2 for unequal |ength transects
(Jolly 1969). The rationale for using this nethod
Is described in Pennycuick et al. %lgﬁ). The
sanple units for distribution analysis were |-mnute

time intervals. partial units (1.e. those at the
ends of transects) were omtted from distribution
anal ysi s. A paired two-tailed t-test conparing the

mean nunber of ringed seals observed per transect
was used to test for observer bias.



4.1

RESULTS AND DI SCUSSI ON

Popul ation Estinmates and Density

The estimate of 2,584 ringed seals (Table 1) is
undoubtedly an underestimate of the actual nunber
i nhabi ting Wager Bay since not all seals would be
haul ed out on the ice during the survey. Finl ey
(1979) suggested that the proportion of seals haul ed
out on the ice under ideal conditions is probabl

over 70% and may be over 80% of the tota

popul at i on. Qur survey took place between 1100 and
1600 hours on a clear calmday in late June--ideal
haul -out conditions as described by Finley (1979).

Thus the ringed seal population of Wager Bay is
gr&ﬁ?bly over 3,200 (2,584/ 0.8 = 3,230; 2,584/0.7 =

The density of ringed seals in \Wager Bay (1.03/km2)
was hi gher than that observed in nost other study
areas of conparable size (Table 2). Aston Bay and
Freeman’s Cove (Finley 1979) are both nuch smaller
than Wager Bay; their surface areas are only about
2% and 1% respectively, that of wWager Bay.  Small
areas of \Wager Bay al so had high seal densities.

The relatively high density of ringed seal in \Wager
Bay may be due to the presence of suitable habitat.
Ringed seals prefer areas with a high percentage of
ice cover (Stirling et al. 1977) .and stable ice
conditions (Burns and Harbo 1972, Finley 1979) .
Both these features are characteristic of \Wager Bay.
Stirling and Smith (1977) suggested that hi%h ri nged
seal density may contribute to a high polar bear
density. This may be the case in Wager Bay where we
observed a high density (85 bears/1000 km of
shoreline) of polar bears (Donaldson et al. 1980).

The density of bearded seals (0.01 knf) was | ower
than that of ringed seals but simlar to densities
observed in the Beaufort Sea (Table 2).



4..2 Distribution Anmong Sanple Units

Ringed seals were not randomy distributed within
\Wager Bay (Table 3). C unpi ng was denonstrated by
our observations of a greater than expected nunber
of sanple units both with few seals (Oto 2) and
wth many seals (>9). Stirling et al. (1977) also
found that the distribution of ringed seals (and
bearded seals) did not fit a Poisson nodel and that
both species tended to be clunped. Seal s are
ossi bly clunped, not because of social tendencies,
ut in order to make use of relatively scarce
haul - out areas. I n open water during the summer,
our subjective inpression was that ringed seals
tended to be solitary.

4.3 Dispersion in Relation to Depth

Wager Bay depth records are available only within a
smal | strip extending from Dougl as Harbour, east
along the north shore and south of the Savage |s-
l ands, to Roes Wl conme Sound (Canadi an Hydrographic
Service, Chart No. 5440, \WAager Bay, Northwest Ter-
ritories, Departnent of Environment, OQtawa 1974).

Depth readings were available for only 21 of the 159

sanmple units. When nore than one reading occurred
within a sanple unit the mean reading was used in
t he anal ysi s. The distribution of seals wth

respect to depth resenbled a random distribution
(0.1 < p < 0.05 Table 4) but there was a slight
preference for depths between 76 and 100 m

4.4 Dispersion in Relation to CQverflow

There was a significant positive correlation between
the estimated amount of overflow covering the ice
(averaging 40% and the nunber of seals counted per
sampling unit (r = 0.492, d4f = 92, p < 0.01). Over-
fl ow percentage estinmates were not transformed since
nmost (61% were between 30 and 70% W cannot ex-
plain this relationship. Finley' s data suggest that
i f any correlation exists between overflow and sea
density, it should be negative because seal holes
provi de drainage for the surface nelt water (Finley
1979) .



4.5

bserver Bias

There was a significant difference in the nunber of
seal s counted by each observer (t = 3.496, d4f = 25,
p < 0.01). Thi's difference is probably due either
to the strip widths varyi ng between observers, or to
observers’ ‘ability to distinguish seals from dark
spots and holes in the ice. Cbserver fatigue was
not a problemsince there were frequent short breaks
between transects and there were never |ong
stretches devoid of seals. Since there is no way to
determ ne which observer counted nost accurately,
the results were not altered.




CONCLUSI ONS

The results of our aerial census of seals on 20 June
1977 indicated that there were at least 2,584 ringed
seal s and 28 bearded seals in Wager Bay. The den-
sity of ringed seals was higher than in nost other
| ocations studied and may be responsible for a rela-
tively high density of polar bears observed in Wager
Bay. This study confirns that Wager Bay is an im
portant area for wldlife.




Tabl e 1. Nunmber of seals observed per transect in \Wager
Bay, 20 June 1977.
Bear ded
Transect Ri nged seals seal s
Length(km) Nunber sea% s/ Nunber
Nurber =ar ea( Mng observed km™ ) observed
1 15.7 12 0.76
2 19.3 36 1.87 2
3 21.5 36 1. 67
4 23.3 23 0.99
5 29.4 33 1.12
6 32.7 25 0.76
7 36. 2 27 0.75
8 35.7 27 0.76
9 32.9 19 0.58
10 31.7 20 0. 63
11 33.5 22 0. 66
12 32.9 21 0.64
13 28.6 23 0. 80
14 25.6 26 1.02
15 25.3 13 0.51
16 23.3 31 1.33
17 23.1 26 1.13
18 23. 3 24 1.03
19 22.0 55 2.50
20 21.8 31 1.42 1
21 18. 8 36 1,91 1
22 20. 3 25 1.23 2
23 13.7 17 1.24
24 15.0 12 0. 80 1
25 12.2 6 0. 49
26 9.4 13 1. 38
27 3.0 7 2.33
Total s 630. 2 646 1.03 7
Popul ati on Estimates 28
Vari ance 117. 6
Standard Error 10. 8
95% Confidence Limts + 15.9% + 80. 0%



Tabl e 2. Densities of ringed and bearded seal in Wager
Bay conpared with other areas.

Density
(seal's/Km
Ringed Bearded
Area seal s seal s Ref erence

Wager Bay 1.03 0.011 Thi s study
North Al aska coast 0.72 Burns and

Har bo (1972)
Beaufort Sea 1974 0.34 0.021
Beaufort Sea 1975 0.21 0.015 Stirling et al.

(1977)
Amundsen Gulf 1974 0.29 0.019
Amundsen Gulf 1975 0.36 0.012
Amundsen Qul f 1.91 Smth (1973a)
Amundsen Qul f 0.97 Ward (1979)
Bering Strait 0.25 Johnson et al.

(1966)
Home Bay,
North Baffin Island 1.02 Smth (1973b)
Freeman’ s Cove,
Bat hurst sl and 4. 86 Finley (1979)
Ast on Bay,
Sonerset |sland 10. 44" - Finley (1979)
1

H gh density resulting froman influx of seals aban-
doni ng unstabl e ice.
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Tabl e 3. Frequency distribution of ringed seals per
fﬁgﬁle unit conpared to a Poisson distribu-
d ass Frequency expected
(No. seals/ (oser ved I'n a Poi sson
sanpl e unit) frequency di stribution
0 7 2.67
1 23 10. 64
2 18 21. 17
3 30 28.08
4 16 27.94
5 13 22.23
6 14 14.74
7 5 8. 38
8 2 4. 17
9 6 1.84
10 3 0.73
11 2 17 0.27 7.13
12 2 0.09
13 2 3 0.03
Tot al 143 142.98

X* = 45.97 for d.f. = 8, p <0.01
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Table 4. The\numbé} of ringed seals vs. depth in Wager
Bay and the expected frequency based on a
random and a previously observed
di stribution.

No. of No. of
seal s seal s
expect ed expect ed
No. of No. of froma from Stir-
Dept h sanpl e seal s random dis- ling et al.

(m units observed tribution (1977)

O 25 4 10 18.9' 18.5
26-50 3 16 14.1 17. 4
51-75 3 10 14.1 13.7
76-100 6 37 28.3 17.7

101-125 4 - 25 \

/ / 26 23.6 31.7
126- 150 1 - 1 -
Total s 21 99 99.0 98.9
X2: 2:
8. 558 27.041
0.1<p p < 0.01
< 0.05

1

e.g. 4/21 x 99 = 18.9
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