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Introduction

D. Lynne Dickson

Two eider populations breed in the western
Canadian Arctic and winter in the Bering Sea: the Pacifie
subspecies ofthe Common Eider Somateria mollissima
v-nigra and the western Arctic population of the King
Eider S. spectabilis. Both eiders are harvested primarily in
the spring by the Aboriginal people of northern communi­
ties and to a small extent in faIl by sport hunters. Sorne
eggs of the colonially nesting Common Eider are also
taken. Compared with other harvested waterfowl, there are
few available data on even the most basic aspects of the
biology of these two eider populations, induding their
status and nesting distribution. This is largely because
they inhabit remote areas and thus are logistically difficult
and expensive to study. However, several recent events
have forced wildlife managers to try to address sorne of
the information gaps.

Exploration for oil and gas in the Canadian
Beaufort Sea led to public hearings in the mid-1980s to
examine the potential environmental impact of offshore oil
and gas production. A major concern identified during
those hearings was the effect of an oil spill in the narrow
system of open-water leads in the Beaufort Sea on sea
ducks during spring migration. The Northern Oil and Gas
Action Program (NOGAP) was initiated to address such
major environmental concerns. Through this program, four
years of data were collected on the movement of eiders
through the western Canadian Arctic during spring
migration.

A second opportunity to study eiders arose with
settlement of the Inuvialuit land daim. The Inuvialuit
Final Agreement specified that the Inuvialuit have
preferential rights to the allowable harvest of migratory
birds in the western Canadian Arctic. It was acknowl­
edged that current data on eiders were inadequate to
manage either species in a way that would ensure that its
population remained stable. Thus, a series ofwaterfowl
breeding pair surveys was initiated throughout most of the
Inuvialuit SeUlement Region. The primary objective of the
surveys was to establish a baseline for future measure­
ment of population trends. Aiso as part of the land daim
agreement, a harvest study was created to determine the
level of subsistence harvest of wildlife, including eiders,
and to evaluate the impact of the harvest on wildlife
populations.

The dramatic decline of the closely related
Spectacled Eider Somateriafischeri and SteIler's Eider

Polysticta stelleri in Alaska made us aIl realize that we
urgently needed a means of measuring eider population
trends in the western Arctic. As the distributions ofail
four eider species overIap, the unknown factors causing
the decline of Spectacled and Steller's eiders might also be
affecting King and Cornmon eiders. In response to this
concern, the North Slope Borough ofAlaska documented
the numberofëiders that passed Point Barrow during
spring migration in 1987 and again in 1994. These counts
provide not only reference points for future monitoring,
but also a means of comparing similar counts done more.
than a decade earlier.

The papers contributed here represent information
coIlected on Common and King eiders in the western
Canadian Arctic since Barry's (1986) mid-1980s review of
what was known. These data contribute to our knowledge
and hence to our ability to manage the two eider
populations. However, our level ofknowledge must
continue to grow if we truly intend to protect and conserve
eiders in future.

Literature cited

Barry, T.W. 1986. Eiders of the western Canadian Arctic. Pages
74-80 in A. Reed (ed.), Eider ducks in Canada. Cano Wildl.
SerY. Rep. Ser. No. 47, Ottawa.
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Spring migration of eiders and
other waterbirds in offshore areas
of the western Arctic

Stuart A. Alexander, D. Lynne Dickson, and
Susan E. Westover

Abstract

Hundreds ofthousands ofbirds stop in offshore
areas of the western Arctic during spring migration. Some
areas within the migration corridor could be affected in
the event of oH and gas exploration or development. Our
objectives in this study were to identify important staging
sites in offshore areas of the Canadian Beaufort Sea,
Amundsen Gulf, and Lambert Channel; examine bird
distributions under various ice conditions; determine
timing ofmigration; and assess the potential for conflicts
between birds and oil and gas activities.

We flew aerial surveys in May and June of 1986,
1987, 1992, and 1993. Peak spring migration occurred
from the last week of May to the middle of June. The most
abundant species were Common Eiders Somateria
mollissima v-nigra, King Eiders S. spectabi/is, and
Oldsquaws Clangula hyemalis, followed by White-winged
Scoters Melanitta fusca, Glaucous Gulls Larus hyper­
boreus, Yellow-billed Loons Gavia adamsii, Pacific Loons
G. pacifica, and Red-throated Loons G. stellata. The most
important offshore staging areas were (1) between Cape
Dalhousie and the BaiIlie Islands (eiders, Oldsquaws); (2)
off western Banks Island between the Masik River and
Storkerson Bay (King Eiders); and (3) the Lambert
Channel polynya (Common Eiders, Yellow-billed Loons).
Areas of secondary importance were between
Tuktoyaktuk and Càpe Dalhousie (eiders, Oldsquaws,
Red-throated Loons); between Herschel Island and
Tuktoyaktuk (Oldsquaws, Red-throated Loons); and the
southern Amundsen Gulf coast (Common Eiders,
0Idsquaws). Areas west of Hutchison Bay are the most
likely to be affected by oïl and gas industry activities,
although there are conditions under which the most
important staging areas in theBeaufort Sea would also be
at risk. .

Ice conditions during the four years of surveys
varied from extensive pack ice with only small patches of
open water in the Beaufort Sea to virtually unlimited open
water. Regardless of ice conditions, open water between
Cape Dalhousie and the Baillie Islands was always
extremely important to eiders and Oldsquaws. Factors that
might affect the suitability of staging areas include the
annual recurrence of open water (i.e., the presence of
recurrent polynyas), availability of shallow water for
bottom feeding, and water turbidity.

Résumé

Des centaines de milliers d'oiseaux font escale
dans les zones extracôtières de la région ouest de
l'Arctique durant la migration printanière. Certaines zone!
à l'intérieur du corridor de migration pourraient être
exposées aux effets d'activités d'exploration ou de mise
en valeur du pétrole et du gaz. Nos objectifs dans cette
étude étaient de recenser les aires de repos importantes
dans les zones extracôtières canadiennes de la mer de
Beaufort, du golfe d'Amundsen et du détroit de Lambert;
d'examiner les distributions d'oiseaux selon les
différentes conditions des glaces, de tracer l'évolution
chronologique des migrations et, enfin, d'évaluer les
possibilités de conflits entre les oiseaux et les activités
d'exploitation du pétrole et du gaz.

Nous avons effectué des relevés aériens en mai et
en juin 1986, 1987, 1992 et 1993. La période de pointe
des migrations printanières survenait entre la dernière
semaine de mai et le milieu de juin. Les espèces les plus
abondantes étaient l'Eider à duvet Somateria mollissima
v-nigra, l'Eider à tête grise S. spectabilis et le Canard
kakawi Clangula hyemalis. Venaient ensuite la Macreuse à
tête blanche Melanittafùsca, le Goéland bourgmestre
Larus hyperboreus, le Huart à bec jaune Gavia adamsii, le
Huart du Pacifique G. pacifica et, enfin, le Huart à gorge
rousse G. stellata. Les aires de repos extracôtières les plus
importantes étaient situées (1) entre le cap Dalhousie et
les îles Baillie (eiders, Canards kakawi); (2) au large de la
partie ouest de l'île Banks entre la rivière Masik et la baie
de Storkerson (Eiders à tête grise); et (3) la polynie du
détroit de Lambert (Eiders à duvet, Huarts à bec jaune). II
y avait des zones de moindre importance entre
Tuktoyaktuk et le cap Dalhousie (eiders, Canards kakawi,
Huarts à gorge rousse); entre l'île Herschel et
Tuktoyaktuk (Canards kakawi, Huarts à gorge rousse); et
la côte sud du golfe d'Amundsen (Eiders à duvet, Canards
k3kawi). Les zones à l'ouest de la baie d'Hutchison sont
les plus exposées aux activités de l'industrie pétrolière et
gazière, mais les aires de repos les plus importantes dans
la mer de Beaufort peuvent également être exposées à des
risques dans certaines conditions.

Les conditions des glaces durant les quatre années
d'observation ont passé d'une extrémité à l'autre: vastes
étendues de glaces flottantes entassées les unes contre les
autres ne laissant que de petites superficies d'eau libre



dans la mer de Beaufort, ou mer libre presque à perte de
vue. Il était toujours extrêmement important pour les
eiders et les Canards kakawi, quelles que puissent être les
conditions des glaces, qu'il Y ait de l'eau libre entre le cap
Dalhousie et les îles Baillie. Au nombre des facteurs
susceptibles d'influencer l'attrait des aires de repos, il y a
la présence annuelle d'eau libre (c'est-à-dire l'apparition
périodique de polynie), l'accès à des étendues d'eau peu
profonde permettant aux oiseaux de se nourrir sur le fond
et la turbidité de l'eau.

1.0 Introduction

Each spring during migration, hundreds of
thousands of birds stop temporarily in offshore areas of
the Canadian Beaufort Sea to feed, rest, and court. The
staging birds are dependent on open-water leads and
polynyas, which have formed in the ice by the time
migration starts each spring. In the event of oil
exploration and development in the Beaufort Sea, the
potential for oil spills in these areas would be one of the
most serious threats to birds in the western Arctic
(FEARO 1984). Therefore, our objectives in this study
were to identify important staging sites in offshore areas
of the Canadian Beaufort Sea, Amundsen Gulf, and
Lambert Channel; examine bird distributions under
various ice conditions; determine timing of migration; and
assess the potential for conflicts between birds and oil and
gas activities.

Surveys of offshore areas of the Beaufort Sea, from
the Yukon coast to western Banks Island, were first
conducted in the early 1970s (Richardson et aL 1975;
Searing et aL 1975). Survey routes varied from arbitrary
flight paths, searching for open water, to straight transects
over the pack ice. In 1980 and 1981, single surveys were
conducted along the landfast ice edge of leads off the
Tuktoyaktuk Peninsula and western Banks Island (Barry
et al. 1981; Barry and Barry 1982). Radar and migration
watch studies were conducted in 1975 and 1977
(Richardson and Johnson 1981), which provide sorne
information on timing but not on offshore distributions.

2.0 Methods

From late May to late June in 1986, 1987, 1992,
and 1993, we conducted aerial surveys along offshore
leads parallel to southern and eastern coastlines of the
Canadian Beaufort Sea, Amundsen Gulf, and Dolphin and
Union Strait (Fig. 1). In aIl years, we surveyed the
southern Beaufort SeaJ from just west of Herschel Island
to t~e Baillie Islands. Eastern and northern coverage
vaned among years: to the Baillie Islands in 1986; to
Cape Parry and western Banks Island in 1987; and
throughout Amundsen Gulf, western Banks Island, and
Lambert Channel in 1992 and 1993. In most locations and
years, we flew along the landfast ice edge of leads. The
~ain exception was the Beaufort Sea in 1992, when pack
lce predominated because leads did not develop untillate

1 ln this paper, "southern Beaufort Sea" is the area from Herschel Island to
the Baillie Islands, and "southeastern Beaufort Sean is the area from
TUktoyaktuk to the Baillie Islands.

June. That year, we flew from patch to patch of open
water, roughly along the 20-m depth contour. We also flew
blocks oftransects to estimate a correction factor for birds
in areas not flown (twice the number counted west of the
Mackenzie Delta to Herschel Island, and five times the .
number counted from the Mackenzie Delta to the Baillie
Islands, inclusive; Alexander et al. 1993). Results for 1992
presented in this paper have been adjusted as indicated.
Blocks were not flown in other years because we assumed
that most birds were concentrated along the ice edge. This
permitted extensive coverage throughout the western
Arctic. Potential problems with this assumption are
discussed below.

In sorne parts of the study area, most birds would
swim or dive when we flew over; elsewhere, most birds .
would take flight several kilometres in advance of our
aircraft. Because of the latter behaviour, we counted ail
birds visible from the aircraft rather than restricting the
survey area to a specified width (Johnson et al. 1993).

. We flew most surveys in a high-wing, twin-engine
BrItten-Norman Islander on wheels. A single-engine
Cessna 185 on skis was used for surveys between
Herschel Island and Cape Bathurst in 1986 and 1987, but
its use was discontinued for safety reasons. Our usual
altitude was 45 m above sea level, and ground speed
averaged 150 kmlh. We increased speed to 200-230 kmlh
in areas that had few birds, which permitted greater
coverage. When over leads, we flew approximately 200 m
to the open-water side of the ice edge. The survey route
was divided into five-minute segments. Segment length
was estimated by multiplying the elapsed time by the
average ground speed recorded at the beginning and end
of each segment. Aircraft position (latitude and longitude)
and ground speed were determined by a Global Position­
ing System. Ice conditions were monitored using National
Oceanic and Atmospheric Administration (NOAA)
satellite imagery obtained from the Atmospheric
Environment Service, Environment Canada.

Two observers, one in the right front seat and one
in the left seat directly behind the pilot, recorded the
following information on sightings of birds: species,
number ofindividuals, sex, location (water, ice), and
behaviour (sitting, diving, flushing, flying). For flocks of
fewer than 20 eiders (Somateria spp.), we counted males
and females. For larger flocks, which accounted for most
eiders observed, we estimated the proportion of males. We.
assumed that females were the same species as the males
with them. In mixed flocks ofKing Eiders S. spectabilis
and Cornmon Eiders S. mollissima v-nigra, we assumed
that male and female eiders were present in the flocks in
similar proportions. We recorded lone females as
unidentified eiders. Large flocks comprising mainly
females were never encountered.

3.0 ResuUs

3.1 Ice conditions

The Cape Bathurst polynya, which extends east and
north of Cape Bathurst and the Baillie Islands, is the
largest polynya in the western Arctic (Smith and Rigby
1981). It is usually open somewhat during the winter. In
most years, long leads open westward and northward from
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Figure 1
Study àrea with place names and regions used in describing bird distributions throughout the Beaufort Sea, Amundsen Gulf, and
Lambert Channel polynya
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the Cape Bathurst polynya in late May and broaden '
throughout the spring months, The leads eventually
transform into open sea when the broad shelf oflandfast
ice breaks free in July. Leads also occur along the south
and east shores ofAmundsen Gulf. A second, much
smaller polynya recurs in Lambert Channel atthe western
end of Coronation Gulf.

Ice conditions at the end of the first week of June
for each year of this study are depicted in Figure 2. In
1986 and 1987, Beaufort Sea leads were weil developed
by late May to early June, although only the western half
of Amundsen Gulfwas open (Alexander et aL 1988a). In
1992, there was little open water in the Beaufort Sea for
the duration of our surveys, except for a thin lead along
western Banks Island by 23 June (Alexander et aL 1993).
In contrast, in 1993, the lead system throughout the
Beaufort Sea and Amundsen Gulfwas highly developed
by mid-May (Alexander et aL 1994).

3.2 Abundance and distribution

We evaluated the distributions of eiders and
Oldsquaws Clangula hyemalis by examining total counts,
densities, and relative abundance by region. Relative
abundance is the ratio of number seen in a given region to
number seen throughout a survey. We excluded Lambert
Channel from evaluations of relative abundance because
evidence suggests that most eiders using Lambert Channel
first stop in the southeastern Beaufort Sea. In 1993, for

example, peak abundance of birds at Lambert Channel
coincided with a decline in abundance in the southeastern
Beaufort Sea (Table 1). The inclusion of Lambert Channel
in evaluations of relative abundance would devalue the
importance of regions west of there. In most cases, we
could not assess percentages in terms of total western
Arctic populations because the sizes of those populations
are poorly known.

3.2.1 Common Eiders
Lambert Channel had large numbers of Common

Eiders in both years that it was surveyed (Table 1). For
example, on 9 June 1993, we counted over 64000 birds,
which represent at least 64% of the total population. The
highest densities occurred in the shallow southeast end of
the polynya.

Excluding Lambert Channel, the lead off Cape
Dalhousie and the Baillie Islands consistently had the
largest concentrations of Common Eiders in the study area
(Tables 1 and 2; Fig. 3). The largest single-day count was
over 25 000 birds. Moderate numbers were found off the
Tuktoyaktuk Peninsula and in Amundsen Gulf between
Cape Lyon and Clinton Point. Few Common Eiders were
observed in the leads off western Victoria or Banks Island.

In the southern Beaufort Sea, peak counts were
recorded in the second week of June in 1987 and 1992,
but in late May in 1993 (Fig. 4). In Amundsen Gulf in
1993, the number of Common Eiders peaked on 9 June
(Table 1). A similar peak was not observed in 1992.



Figure 2 .. . .
Variation in offshore open water (black areas) ID the western Arche In early June. Imagery of Lambert Channel was unavailable for
1986 and ear1y June 1992; the po1ynya depicted for 1992 was from 15-18 June.

•

3.2.2 King Eiders
The largest concentrations of King Eiders were

observed in the Beaufort Sea between Cape Dalhousie and
the Baillie Islands and off western Banks Island north of
the Masik River (Table 2; Fig. 3). Peak counts from
single-day surveys were 63 000 and 39 000 birds for those
two areas, respectively, although observed numbers varied
considerably among years (Table 3).

In the southern Beaufort Sea, peak: numbers of
King Eiders were recorded from late May to the third
week of June, depending on year (Fig. 4). The fluctuation
in 1992 was likely the result of sampling error due to the
c1umped nature of eider distributions that year. The data
for late June, 1987 and 1992, were excluded from Figure 4
because most King Eiders were males (Table 4), which
likely represented the westward moult migration.

3.2.3 Oldsquaws
Oldsquaws occurred in alileads along the mainland

coast, although the highest densities were off Cape Dal­
housie and the Baillie Islands (Tables 2 and 5; Fig. 3).
Peak: movement and staging of Oldsquaws in the southern
Beaufort Sea occurred in late May and early June (Fig. 4).

3.2.4 Loons
. Few «40) Pacifie Loons Gavia pacifica were seen
In the southern Beaufort Sea except in 1992, when they
were common west of the Mackenzie River delta for a

short period at the end of the first week in June (Table 6).
That year, Pacifie Loons were also common in the
Lambert Channel polynya. In 1993, they were most
common off the Wollaston Peninsula, Victoria Island.

Red-throated Loons Gavia stellata were common
only in the southern Beaufort Sea (Table 6). Based on the
1992 and 1993 surveys, 62% (on average) of Red-throated
Loons seen throughout the study area were between
Herschel Island and Tuktoyaktuk, whereas most others
(37%) were between Tuktoyaktuk and Cape Dalhousie. A
similar pattern was observed in 1987. In 1987 and 1992;
Red-throated Loon numbers peaked at the end of the first
week in June and dropped quickly thereafter. In contrast,
in 1993, their numbers fluctuated over the three surveys,

. with high points in late May and mid-June.
Notably large numbers ofYellow-billed Loons

Gavia adamsii were seen in the Beaufort Sea in 1992, but
not in other years (Table 6). Most birds were east of
Tuktoyak:tuk and off western Banks Island north of the
Masik River. High densities ofYellow-billed Loons
occurred in Lambert Channel during both years surveyed.
Most Yellow-billed Loons in Amundsen Gulfwere along
the southern coast east of Cape Lyon.

3.2.5 Seoters and other waterfowl
In the three years when surveys extended into late

June, thousands ofWhite-winged ScoterS Melanittafùsca
were observed in leads in the southern Beaufort Sea in
mid-June, particularly around the Mackenzie Delta from

9



Table 1
Numbers and linear densities of Cornmon Eiders observed during aerial surveys of offshore leads in the western Arctic, spring 1986-1993

No. ofbirds Linear density (birdslkm)

Year/region 3 June 9-10 June 3 June 9-10 June

1986
Herschel I. to Tuktoyaktuk
Tuktoyaktuk to C. Dalhousie
C. Dalhousie to Baillie IS.

Total

Year/region

1987
Herschel I. to Tuktoyaktuk
Tuktoyaktuk to C. Dalhousie
C. Dalhousie to Baillie Is.
Baillie Is. to C. Parry
C. Parry to C. Lambton
C. Lambton to Bernard I.

Total

908 1367 4 4
2133 1338 15 8

12755 19723 145 188
15796 22428 36 38

NO.ofbirds Linear density (birds!km)

26-29 May 1-2 June 9-12 June 15-16 June 23 June 26-29 May 1-2 June 9-12 June 15-16 June 23 June

707 1492 1539 328 3 6 5 1
4066 6563 7885 8105 227 21 32 41 37 1
6054 11 667 15992 4274 704 81 145 238 61 10

5 680 1956 3240 <1 4 9 25
0 12 132 0 0 <1 2 0

20 189 463 <1 1 4
10 852 20603 27504 16410 931 15 19 32 18 4

NO.ofbirds Unear density (birdslkm)

24-30 May .. 7-8_J_u_ne_I_5-_1_8_J_un_e_2_3_-_2_5_Ju_n_e_2_4_-_30_M_ay"--_.... ._7-8_J_un_e_I_5-_1_8!une 23-25 JuneYear/region

1992
Herschel I. to Tuktoyaktuk"
Tuktoyaktuk to C. Dalhousie"
C. Dalhousie to Baillie Is.a
Baillie Is. to C. Parry
C. Parry to C. Lambton
C. Lambton to Bernard I.
C. Parry to Clifton Pt.
Clifton Pt. to C. Ptannigan
C. Ptarrnigan to Nelson Head
Lambert Channel polynya

Total

1993
Herschel I. to Tuktoyaktuk
Tuktoyaktuk to C. Dalhousie
C. Dalhousie to Baillie Is.
Baillie Is. to C. Parry
C. Parry to C. Lambton
C. Lambton to Bernard I.
C. Parry to Clifton Pt.
Clifton Pt. to C. Ptarrnigan
C. Ptarrnigan to Nelson Head
Lambert Channel polynya

Total

78
4010

20020
145
128
577

4653

29611

26 May­
1

1690
4589

15992
1683

655
3224

459
o

11375
39667

920
7340

25220
956
257

3247

o

37940

No.ofbirds

7-9

287
1938
7017
2166

1407
11869
1251

o
64 583
90518

120
2605 1 120

12780 745
1525 406

1262 616
3076 1803
1730 596

31364 7
8577

54462 13 870

372
1182
1 123
3038

579
3187

490
o

27330
37301

<1 3 <1
34 39 18 5

151 174 85 6
1 5 14 2

<1 2
2 4 2

30 18 Il 7
9 2

0 <1
295 65

24 30 32 8

Linear density (birds/km)

26 May-
1 June 7-9 June 14-16

7 1 1
118 10 6
138 53 9

8 10 12

1 3 1
14 48 14
2 6 2
0 0 0

123 647 206
22 45 17
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a Corrections applied; see Methods.

Shingle Point to McKinley Bay (Table 6). Only five birds
were identified as Surf Scoters M perspieillata in each of
1987 and 1992. In ail years, most birds were males and
were likely moult-migrants.

We saw few other species of waterfowl over the
four years of surveys, and then only a few dozen
individuals in total each year. Species noted were Tundra
Swans Cygnus eolumbianus, Brant Branla bernicla,
Lesser Snow Geese Chen eaeruleseens eaeruleseens,
unidentified scaup (probably Greater Scaup Aylhya
mari/a), Northem Pintails Anas aeuta, Red-breasted
Merganser Mergus serrator, and unidentified merganser
species.

3.2.6 Gulls, tems,jaegers, shorebirds, and murres
In ail years, Glaucous Gulls Larus hyperboreus

were common throughout the study area and peaked in
number in the last week ofMay (Table 6). In Amundsen .
Gulf, their distribution varied among years, likely owing
to differences in the formation of leads. In 1987, G1aucous
Gulls concentrated in large numbers near Cape Parry; in
other years, they dispersed eastward along the southem
coast of Amundsen Gulf. Leads opened east of Cape Parry
earlier in 1992 and 1993 than in 1987 (Fig. 2).

Sabine's Gulls Xema sabini were rarely seen; on 8
June 1993, however, we saw over 200 on the ice edge off
Prince Albert Sound. The only other gull species noted
was the Thayer's Gull Larus thayeri, and then only 20
were observed in Amundsen Gulf in 1992. The only
notable numbers ofArctic Tems Stema paradisaea (36
and 72) were seen after mid-June. Most observations of



Table 2
Average relative abundance of Cornmon Eiders, King Eiders, and Oldsquaws observed during aerial surveys of
offshore leads in the western Arctic, spring 1986-1993

Relative abundance (%)

Species/region
3-10 June

1986

26 May- 24 May-
16 June 18 June

1987 1992

26 May­
16 June

1993
Average

1986-1993

Common Eider
Herschel I. to Tuktoyaktuk
Tuktoyaktuk to C. Dalhousie
C. Dalhousie to Baillie Is.
Baillie Is. to C. Parry
C. Parry to C. Lambton
C. Lambton to Bernard I.
C. Parry to CHfton Pt.
Clifton Pt. to C. Ptarmigan
C. Ptarmigan to Nelson Head

King Eider
Herschel I. to Tuktoyaktuk
Tuktoyaktuk to C. Dalhousie
C. Dalhousie to Baillie Is.
Baillie Is. to C. Parry
C. Parry to C. Lambton
C. Lambton to Bernard I.
C. Parry to Clifton Pt.
Clifton Pt. to C. Ptarmigan
C. Ptarmigan to Nelson Head

6
9

79

3
36
14

5
32
44

6
<1

1

2
22

9
2

<1
61

1 4
14 12
59 32
3 15

<1 .,..
3 4

12 30
7 4
0 0

<1 <1
7 8

41 43
<1 3
<1
47 30
2 9
3 7
0 <1

3
15
48

7
<1

3
19
5
o

1
17
26
2

<1
44

5
5

<1

Oldsquaw
HerschelI.toTuktoyaktuk 21 47 18 14 22
Tuktoyaktuk to C. Dalhousie 12 12 21 10 12
C. Dalhousie to Baillie Is. 58 19 39 23 31
Baillie Is. to C. Parry 9 1 14 7
C. Parry to C. Lambton <1 <1 )<1
C. Lambton to Bernard I. 1 1 <1 1
C. Parry to Clifton Pt. 15 34 22
Clifton Pt. to C. Ptarmigan 5 4 4
C. Ptarmigan to Nelson Head 0 0 0

Notes: Values for regions from Herschel Island to Cape Dalhousie in 1992 are corrected for survey efficiency (see
Methods). Values in 1986 and 1987 have been adjusted for missing data in regions not flown those years. The
adjustment corresponds to the proportion of birds seen in the missed regions in other years. Without these
adjustments, percentages in 1986 and 1987 would he misleadingly high.

jaegers (Stercorarius spp.) totalled fewer than 30 per
survey; on 21 May 1992, however, 98 were seen near
Herschel Island, and on 24 May 1992, 224, mostly
Pomarine Jaegers S. pomarinus, were seen in Franklin
Bay. A few Parasitic Jaegers S. parasiticus were
identified. Lastly, we saw over 260 shorebirds, mostly
phalaropes (Phalaropus spp.), in southern Amundsen Gulf
in mid-June 1992. No shorebirds were seen in 1986 and
1987, and fewer than 30 in total were seen in 1993.

Murres (Uria spp.) were seen only near Cape Parry.
In 1987, we saw only 19 murres. In 1992, we recorded
few murres unti115-18 June, when we saw 387. In 1993,
we saw 903 mUrres on 14-16 June, but none before then.

4.0 Discussion

4.1 Survey limitations

There were three important limitations in the
design of our surveys, ail resulting in underestimates of
bird numbers: (1) we surveyed only the lead edge; (2) we
did not estimate turnover rates; and (3) we did not
estimate sightability correction factors (corrections for
visibility or observer counting biases; Caughley 1977:35,
Krebs 1989:98). These limitations seemed to affect our

-

counts ofKing Eiders in particular. The largest number of
King Eiders that we recorded on a set of surveys was only
88 000 birds, compared with recent population estimates
of 200 000-600 000 (Dickson et al., this publication;
Suydam et al., this publication). Our primary objective,
however, was to examine the distribution ofbirds across a
broad area in order to identiry important staging sites. As
the three sources of error apply throughout the study area,
our estimates of the relative abundances among areas
within a species are considered reasonable.

4.2 Distribution of waterbirds during spring
migration

4.2. J Common Eiders
The southeastern Beaufort Sea was found to be an

important concentration area for Common Eiders during
spring migration in six of seven years of surveys (Table 1;
Searing et al. 1975; Barry et al. 1981; Barry and Barry
1982). Our surveys indicate that on an average day during
spring migration, 63% of Common Eiders present in the
Beaufort Sea and Amundsen Gulf occur between
Tuktoyaktuk and the Baîllie Islands (Table 2). In ail
studies, few Common Eiders were observed off or west of
the Mackenzie Delta. In the Beaufort Sea in 1992, pack
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Figure 3
Distribution of Common Eiders, King Eiders, and Oldsquaws in offshore areas throughout the
Beaufort Sea, Amundsen Gulf, and Lambert Channel polynya during spring migration
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ice cover was extensive, and most of the available water
occurred off the Yukon coast. Even under these
conditions, few Common Eiders occurred west of the
Mackenzie Delta (Alexander et al. 1993).

The Lambert Channel polynya is as important as
the southeastem Beaufort Sea for Common Eiders during
spring migration. Our peak, uncorrected number (Table 1)
supports Barry's (1986) speculation that in the order of


































































































































