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Erders and other waterbirds were surveyed between 1993-1995 along the
eastern Arctic coast of Russia by fixed-wing aircraft to obtain baseline infor-
mation on size and distribution of breeding populations.  Population
estimates were obtained for segments of the coast stretching from
Kolyunchin Bay to the Lena River delta, a distance of 2,340 kms. The
Spectacled Eider was the most abundant waterbird [146,245] with 46,276
[32%] recorded on the Indigirka River delta. Steller's Eiders were the sec-
ond most -abundant waterbird (128,760} with 60% recorded from the
Indigirka River delta to the Yana River delta. King Eiders numbered 55,800
and were widely distributed. Common Eiders numbered 15,515 and were
restricted to the eastern survey area. Population estimates for all water-
birds observed are presented. Numbers presented are not corrected for
visibility bias of birds present but not seen, This survey, the first widespread
systematic survey of the region, provided new information on Eider distrib-
ution and abundance, and provided baseline population data for future
ronitoring.
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A dramatic decline in the breeding
numbers of Spectacled Fiders
Somateria fischeri in western Alaska
(Stehn et al:1993; Ely ef al. 1994)
prompted listing of the species as
threatened in 1993, followed by the
North American population of Steller's
Eiders Polysitcta stelleria in 1997 (U.S.
Fish and Wildlife Service 1993, 1997).
Steller's Eiders are listed as a “rare”
species in Russia due to reports of
declining numbers and reduced breed-

-ing range {Solomonov 1987). Prior to
our survey, the breeding status of
Spectacled and Steller’'s Eiders in
Russia was poorly known, and the win-
tering distribution of Spectacled Eiders
had not been determined. Concern
over the population declines of these
species prompted studies in western
Alaska and Russia on nesting ecology
(Pear et al. 1998a, 1998b; Flint & Grand
1997; Grand & Fiint 1997; Flint et
al.1997) and winter distribution
(Petersen et al. 1995, 1998, 1999). In
addition, aerial surveys were initiated to
estimate the number of breeding
Eiders in western and northern Alaska
(Larned, pers. comm.; Mallek & King,
pers. comm.; Dau & Taylor pers.
comm.; Platte & Stehn, pers. comm.).

A concerted effort to survey water-
birds along bread stretches of the north
coast of Russia by air had not been con-
ducted prior to this survey, Because
current information on eiders was
lacking, this survey was proposed to: 1)
determine the geographic distribution
and minimum population estimates for
eiders and other waterbirds from

Kolyuchin Bay to the Lena River delta,
Russia (Figure 1}, and 2) conduct a sur-
vey that could be repeated for waterbird
menitoring.  In 1992 permission was
obtained to fly an American survey air-
craft to Russia. After the feasibility
survey of 1992 (Eldridge et al. 1993),
systematic waterbird surveys of the
north coast of Russia continued from
1993-1995.

An aerial survey for eiders on the
north coast of Russia provided an
opportunity to assess numbers of other
avifauna in the study area. Breeding
status of other avifsuna from the north
coast of eastern Russia prior to this
effort is described from scattered
ground and aerial observations (Gilg et
al. 2000; Pearce et al. 1998 a, b
Kistchinski 1973; Flint et al, 1984,
Dement’ev & Galdkov 1952).

Methods

Study Area

The northern coastal plain between
Kolyunchin Bay on the east and the
Lena River on the west, a distance of
2,340 km, 62 degrees of longitude, con-
tains four major river deltas: the
Kolyma, Indigirka, Yana and Lena
(Figure 1). The coastal wetland plain
extends up to 350 km inland from the
Arctic Ocean, but this survey did not
extend beyond 200 km inland. The habi-
tat was typical of northern arctic and
subarctic tundra and appeared similar
to that found on the arctic coasts of
Alaska.
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Figure 1. Map of the 15 areas surveyad in the northern coastsl region of eastern Siberia. The Cape )
Schmidt area is not shown in detail. Transect tines are drawn using the actual GPS positions of the sur- )
vey aircraft. The map scale is identical for both maps.
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The Lena and Indigirka river deltas
are extensive systems with a variety of
ponds and lakes with varying stages of
polygonal development. The Yana River
delta consists of wet sedge meadows
with intricate pond developments near
the coast. The Kelyma River delta con-
sists of lowland sedge meadows and
nonds near the coast, many of which
appear to experience occasional exten-
sive spring flooding.

Most of the coastal area between
the major deltas is more upland in
character. The coast between the
Kolyma and Indigirka river deltas was
tynified by low bluffs with sparse wet-
lands backing a narrow fringe of
low-lying coastal wetlands. Further
inland the scattered lakes, ponds and
wetland complexes were separated by
upland habitat and \gently rolling hitls.
West of the Indigirka River, the areas
between deltas were drier with smaller
ponds and more pronounced streams.

Survey Design

The nesting habitat to be surveyed
was determined by examining
1:300,000 scale Russian topographic
mzps. The coastal wetland habitats
were subdivided into 15" geegraphic
areas (Figure 1). Each area was sam-
pled with systematic transects
designed to represent habitats within
the areas. Different areas received
varying percentages of coverage
depending on the importance of the
area to breeding eiders and distance
between fueling points. The survey
progressed from east to west in suc-

cessive years, determined by our esti-
mation of potential coverage based on
the previous year's effart. The total
area, sampled area and median survey
date for the 15 areas are presented in
Table 1. The Indigirka River delta
received the most intensive coverage,
followed by the Kolyma, Yana and Lena
river deltas. Parallel transects were
used for the major river deltas and a
few other areas (Figure 1). Distance
between fransects on major river
deltas ranged from 5-16 km. Zig-zag
transects were used where it was nec-
essary to cover long distances between
refueling points (Figure 1). All tran-
sects were 400 m wide.

Survey timing was intended to accur
during early to mid incubation, before
male eiders departed the breeding
grounds  for  mouiting  areas.
Composite outside limits of survey
dates from 1993 to 1995 were 21 June
to 4 July.

Survey

The survey was conducted from a
four-person turbine powered
DeHaviland Beaver with amphibious
floats following standard procedures
(U.S Fish and Wildlife Service and
Canadian Wildlife Service 1987). The
aircraft was flown at approximately 50
m altitude and 150 km/hr'. Primary
observers were the pilot and right rear
seat observer. A Russian navigator was
required in the right front seat and a
Russian biologist sat in the ieft rear
seat. A laptop computer was connect-
ed to the airplane Global Positioning
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Table 1. Survey area sizes lsee Figure 1), sample sizes and survey dates. Areas are in square kilome-

ters.
Median
Shortened Area Sample Per cent  Survey

Area Area Name Size [km?  Size [km?) Sampled  Date Year
Cape Schmidt Coast [Schrmidzi 5,706 200 35 622 1993
Chaun Bay iChaun] 3,018 195 4.5 4/23 1993
Kolyma River [Kolyma) 7.113 208 29 6/25 1993
Kalyma River Delta [Kol. Delta} 4,051 267 6.6 6/24 1994
Cape Kestovskiy {Krest ) 4,741 257 5.4 6/25 1994
Kolyma-Indigirka fnland  [Kol-Ind In.] 19,300 86 0.4 8124 1995
Kolyma-Indigirka Coast  {Kol-Ind Ca.) 10,586 235 2.2 6/27 1994
Indigirka River Delta [Ind. Delta! 4,300 500 79 6/28 1994
Cape Loptka {l.optka} 1,055 32 3.0 6/26 1995
Indigirka-Yana Coast (ind-Yana Co.} 10,826 143 1.3 7/04 1994
Indigirka-Yana Inland (Ind-Yana In.} 45,333 430 0.9 6124 1994
Seltyakhskaya Bay [Sellyakh.] 4,640 127 2.7 7/04 1994
Yana River Delta [Yana Deltz] 4,623 149 2.2 6/29 1994
Cape Buor-Khaya (Buor-Khayal 6,056 87 1.4 6/30 1994
Lena River Delta [Lena Delta) 22,263 466 2.1 7/02 1994
Tatal 157,611 3,382 2.1

System (GPS) to record the flight path.
Tape recorders were used to record all
observations. For much of the survey
the tapes recorded continuously during
transects. Continuous recording per-
mitted point locations to be calculated
for each observation based on time
along transect for usein mapping
(Butler et al. 1995a, 1995b). All visible
bird species, except shorebirds and
passerines, and three species of mam-
mals were counted by the pilot and
right rear seat observer within the 200
m on each side of the plane. Gulls,
skuas, mergansers, and swans were
not identified to species, and sub-

species of White-fronted Geese Anser
albifrons and A. erythropus were com-
bined [Appendix i). Waterfowl were
counted as singtes, pairs or flocks. No
visibility correction factors were applied
for birds that were present but not
seen.

The following assumptions were
made: 1} our sample transects, includ-
ing zig-zag transect legs, were
independent and representative of each
area, 2] flights along a transect did not
influence distribution of birds on adja-
cent transects and 3] visibility was
constant for given species over space
and time.
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Data Analysis

Population estimates for ducks,
except Greater Scaup Aythya marila,
were based on the indicated total,
which was the number of single drakes
doubled, plus paired birds, plus flocked
birds. Single observations of geese,
swans, drakes of Greater Scaup and
non-waterfowl species were not dou-
bled [U.S Fish and Wildlife Service and
Canadian Wildlife Service 1987).
Density estimates were calculated as
indicated total birds per km? surveyed.
Densities were expanded to areas
bounded by transect ends to obtain the
population estimate. Coefficients of
variation were computed using tran-
sects as sampte units weighted by
length. The variance estimate did not
inctude variability from observers, air-
craft type, survey timing, or weather
conditions.

Commen and scientific names for
all species observed on the survey are
listed In Appendix . Additional data not
presented here include point locations
of all observations along most tran-
sects, including swan Cygnus bewickii
and . cygnus, and Siberian White
Crane Grus leucogeranus nests. These
data are stored at the U.S. Fish and
Wildlife Service, Division of Migratory
Birds, 1011 E. Tudor Rd, Anchorage,
Alaska, USA, 99503.

Results

The survey required 50, 90, and 44
hours to fly in 1993, 1994 and 1995
respectively. The total distance flown

within Russia for the three years com-
bined was approximately 36,000 km.

Eiders

The Spectacied Eider was the maost
abundant waterbird species [Table 2,
Appendix [l]. High numbers of
Spectacled Eiders were first encoun-
tered just west of the Kolyma River
delta and few were found wast of the
Yana River. The Indigirka River delta
had the highest number followed by the
Kolyma-Indigirka coast (Table 2, Figure
1). The Indigirka River delta and Cape
Loptka area (Figure 1) had the highest
mean breeding densities [Table 2},
respectively.  Singles or pairs com-
prised B80% of 3,464 birds classified
there. The coefficient of variation var-
ied widely among areas (Table 2).

Steller's Eiders were the second
most abundant waterbird (Table 2,
Appendix [I) and were common
throughout the survey area but most
concentrated from the Indigirka River
delta to the Yana River delta (Table 2,
Figure 1}. Of 2,553 Steller's Eiders
observed 25% were classified as sin-
gles or pairs.

King Eiders Somateria spectabilis
were scattered across the survey area,
except for the most inland regions, but
in lower densities than Steller’s or
Spectacled Eiders. They were most
abundant on the Lena River delta but
the highest density occurred in the
Cape Lopatka area (Table 2, Figure 1}.
Of 1,803 birds classified, 74% were sin-
gles or pairs.
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Common Eiders 5. mollissima v-
nigra were seen in significant numbars
only from Chaurn Bay eastward. The
Cape Schmidt coast area comprised
nearly 75% of the Russian population
estimate (Table 2, Figure 1]. Only 22%
of 2,470 Common Eiders were recorded
as singles or pairs.

Other waterfowl

The most commonly observed
waterfowt species other than eiders
was the Long-tailed Duck Clangula hye-
malis, which ranked third in abundance
of all species, followed by Northern
Pintails Anas acuta (Appendix il). Nearly
95% of Long-tailed Ducks were
ohserved in flocks probably because of
molt migration of males, so the high
densities in coastal areas may not
reflect actual breeding distribution. The
dominant swan in the study area was
Bewick’'s Swans Cygnus bewickii but
Whaooper Swans Cygnus cygnus may
have occurred in the Kelyma River delta
region {Flint et al 1984). The Kolyma
and Lena river delias supported the
most swans [Appendix ] but 78% of
observad nests were recorded on the
Kolyma River delia.

Other species

Population estimates and coeffi-
cients of variation for all other birds
observed and three species of mam-
mals are listed in Appendix Il.  Our
transects in the Indigirka-Yana interior
area covered a large and important part
of the breeding habitat of the endan-

gered Siberian White Crane. In the
southern half of this area 10 individuals
were observed on transect, an estimat-
ed 1,058 birds for the area, or 57% of
our total estimated Siberian White
Cranes.

Discussion

Importance of Russian Eider popula-
tions to world populations

The minimum total breeding popu-
lation estimate for Spectacled FEiders
on the Russian north coast, 146,200, is
72% of the surveyed world breeding
population for the species.
Approximately 9,500 [6%) nest on the
north slope of Alaska with the remain-
ing 3,000 nesting on the Yukon-
Kuskckwim delta in Alaska (Larned
pers.comm.; Platte pers. comm,;
Petersen et al. 2000]). The coefficient of
variation for the Russian population
estimate was comparable to common
species on similar surveys in Ataska
{Larned pers. comm.; Mallek & King
pers. comm.]. Several ground studies
[Mikhel — 1935; Uspenskii  1962;
Uspenskii ef al 1962; Vorobev 1963;
Krechmar et al. 1978; Pearce et al.
1998a,b) have indicated the predomi-
nance of Spectacled Eiders over other
eider species along the north coast of
Russia. Petersen et al. [1999) estimat-
ed a minimum Spectacled
Eider population of 337,000 from photo-
graphic counts on wintering grounds.

Gur estimate of breeding Steller's
Eiders on the north coast of Russia
represents over 99% of the surveyed




breeding population wintering in the
Pacific area. An additional 1,000 (0.8%]
nest in Alaska [Mallek & King pers.
cornm; Larned pers. comm.]. The coef-
ficient of variation for Steller’s Eiders
was high as was the percentage of
flocked birds, indicating that the survey
may have been less reliable than for
Spectacled Eiders. The Stelier's Eider
population estimate is conservative and
was comptiicated by variable results
obtained in 1994 and 1995 on the
Indigirka-Yana inland area [Figure 1).
The Russian estimate does not include
an apparently distinct population of 30-
50,000 Steller's Eiders that winter in
Europe and probably breed in Russia
east of the Lena River delta (Nygard et
al. 1995),

King Eiders are a circumpolar
species and not atl breeding and win-
tering areas have been surveyed.
Helicopter surveys of the western
Canadian Arctic population estimated
about 200,000-260,000 nesting individ-
uals [Suydam 2000; Dickson et al.
1997). The estimate of breeding num-
bers for Russia was next in abundance
followed by 12,000 on the north slope of
Alaska [Larned pers. comm.).

The race of the Common Eider sur-
veyed is the only race that pertains to
the Pacific Flyway (Palmer 1976). The
estimated 20,000 breeding adults in
Russia (summarised in Goudie et al.
1994) is greater than the 15,000
Common Eiders of all ages that were
estimated for the north coast of Russia
[Table 2], probably because the esti-
mate was not corrected with a visibility
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factor for birds present but not seen or
some breeding areas were missed.

The coefficient of variation for the
total estimate of Common Eiders was
high which indicates that this is not a
reliable survey for this species.

Potential bias in the survey

Survey timing in relation to nest
incubation can have a dramatic effect
on the estimation of eider numbers due
to the absence or presence of the more
visible male birds on the nesting
ground [R. King, pers. comm.]. Surveys
for eiders should occur before male
departure for optimal population esti-
mates. It was felt that the 1993 survey
of the eastern portion of the study area
was well-timed to count eiders after
arrival to breeding grounds and before
male departure. However, the high
percentage of flock observations of
Commaon and Sieller's Eiders caused
concern that optimal timing for these
species may have been missed, but it
was not known what percentage of
these birds were non-breeders.

The bulk of our Spectacled, Steller’s
and King Eider data were collected in
1994 when the primary breeding
grounds had been surveyed. The nest-
ing seasen in Russia was earlier in
1995 [Pearce et al 1998a, Solovieva
pers. comm.) and our arrival in Russia
was delayad. It was therefore felt that
significant male departure, particularly
of Spectacled Eiders, may have
occurred before our arrival. Because
the 1995 survey covered interior and
low-density habitat, it is thought that
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the effects of male departure on the
total population estimates were mini-
mal.

Population estimates

This survey was designed to cover
as much of the breeding range of
eiders as possible but did nct com-
pletely cover the interior regions. The
precision of the survey varied by
species (Table 2, Appendix |l).
Population estimates should be consid-
ered with coefficients of variation and
with the understanding that they cnly
apply to the area within the survey
boundaries.

Precision of the population esti-
mate, as measured by coefficient of
variation, varied considerably among
areas for all species. The coefficient of
variation for Spectacled Eiders was low
for the whole survey, particularly the
Indigirka River.delta. We are confident
that this survey was well designed for
Spectacled Eiders and to a lesser
extent, King Eiders. The survey is less
precise for Steller's and Common
Eiders so increased coverage would be
required to minimize variability for
these species. .

The pepulation estimate for Steller's
Eiders posed a problem. In 1994 an
inland transect was flown, 260 km long,
in transit between the Indigirka and
Yana river deltas (Figure 1). The high
numbers of Steiler's Eiders counted on
this inland area and the high percent-
age of Steller's Eiders counted as
singles or pairs here (100%) were unex-
pecied. This transect represented 4%

of the total area sampled in 1994 but
comprised 20% of all paired observa-
ticns of Steller's Eiders. The same
transect was flown again in 1995 for
comparison, The dramatic difference in
numbers of Steller's Eiders observed
(206 in 1994 versus 16 in 1995] on this
transect could be attributed to three
factors: 1} the late nesting season in
1994 may have forced more breeding
birds to inland habitat represented by
this transect, which was more open
than the colder coastal hakitat, 2] male
departure to molting grounds occurred
prior to the 1995 survey resulting in a
low count or, 3] Steller's Eiders simply
did not breed normally in the late year
of 1994. Solovieva (pers. comm.) noted
that major shifts in nesting distribution
due to annual variation in habitat condi-
tions appears to be an adaptive
technique of Steller's Eiders nesting in
Russia. |t was also thought that a shift
in nesting distribution in 1995 to the
coast was the more likely cause for low
numbers recorded an the interior tran-
sect that year [Solovieva pers. comm )
because male Steller's Eiders should
still have been visible on the survey
area. Because coastal transects were
not flown in 1995, there was no com-
parison to the 1994 coastal transects to
confirm that a shift in nesting distribu-
tion had cccurred.

To calculate the Indigirka-Yana area
Steller’s Eider population estimate, the
ratio of Steller's Eiders observed on the
common 1994/95 transect was deter-
mined and applied to the density
obtained on the broader Indigirka-Yana




inland area surveyed in 1995 [Figure 1].
Using this conversion, the Steller’s
Eider population estimate for this area
would increase from the 9,412 reported
in Table 2 to 121,180 and the estimate
for the entire study area would increase
from 128,760 to 240,528. However,
because the shift in nesting distribution
could be confirmed between years, a
more conservative value from 1995 has
been reported (Table 2). The only way to
satisfy the question of Steller's Eider
numbers would be to survey both the
inland and coastal areas extensively in
the same year and over a series of
years.

The low percentages of Steller's and
Common Eiders recorded as pairs raise
questions about phenology of breeding,
population age structure and distribu-
tion of these species compared to other
species with higher paired to flocked
bird ratios. The population estimates
for Spectacled and King Eiders may
have been underestimated relative to
Common and Steller's Eiders because
single and pairs are less visible than
flocks.

Population estimates for species
other than waterfowl, particularly iess
visible anes, would be relatively lower
than target species because it is unrea-
sonable to expect that the human eye
gives all species equal atiention.

This survey covered afl but the most
inland, low-density nesting habitat of
Spectacled Eiders and provided good
results for both Spectacled and King
Eiders (low coefficients of variation).
The survey was less successful for
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Steller's and Common Eiders due to
the higher variability in results, the
unexplained high ratio of flocked birds
to singles or pairs, and uncertainty of
nesting population shifts under varying
snocw canditions. A more accurate sur-
vey for Steller's and Common Eiders
requires increased coverage within
their respective breeding ranges.

This survey provides new informa-
tion on distribution and numbers of
breeding eiders and confirms that
Russia is an important breeding area
for eiders wintering in the Pacific Rim.
These data provide a basis for future
surveys emphasizing single species,
variability in populations within and
among years, and estimation of long
term trends for eiders.
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Appendix 1. Common [North Armerican) and scientific names for species identified in the text. Species

that were grouped for analysis are indicated.

Common Name

Scientific Name

Combined Groups

Red-throated Loon
Black-throated Loon®
Pacific Loon®
Yellow-bilied Loon

Bewick's Swan®

Whooper Swan®

Greater White-fronted Goose®
Lesser White-fronted Goose®
Bean Goose®

Brent Goose

Green-winged Teal

Eurasian Wigeon

Northern Pintail

Cemmen Eider

King Eider

Spectacled Eider

Steller's Eider

Eider femate

Greater Scaup
White-winged Scoter

Black Scoter

Long-tailed Duck

Ptarmigan

Sandhilt Crane
Siberian White Crane

Leng-tailed Jaeger?
Pomerine Jaeger®
Parasitic Jaeger"

Glaucous Gull*
Herring Gull®
Sabine’s Sult
Ross's Gull®
Mew Gull®
Arctic Tern

Snowy Owl
Short-eared Owl
Rough-tegged Hawk

Caribou
Arctic Fox
Wolf

Gavia stellata
Gavia arctica
Gavia pacifica
Gavig adamsi

Cygnus bewickii
Cygnus cygnus
Anser albifrons
Anser erythropus
Anser fabalis

Branta bernicla
Anas crecca

Anas penelope

Anas acuta
Somateria molissima
Somateria spectabilis
Somatearia fischeri
Somateria stelleri
Somateria sp.

Aythya marila
Melanitta fusca
Melanitta nigra
Clangula hyemalis

Lagopus sp.

Grus canadensis
Grus leucogeranus

Stercorarius longicausdus
Stercorarius pornarinus
Stercorariys parasiticus

Larus hyperboreus
Larus argentatus
Xemna sabini
Rhodostethia rosea
Larus canus
Sterna paradisea

Nyctea scandiaca
Asio flammeus
Buteo lagopus

Rangifer tarandus
Alopex lagopus
Canus lupus

*Arctic Loon

*Swan sp.

“‘White-fronted Geese

“Jaeger sp.

*Gull sp.
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