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Eiders and o the r w a terb irds were surveyed between 1993-1995 along the 

eastern A rc tic  coast o f Russia by fixed-w ing a irc ra ft to obtain baseline in fo r­
m ation on size and d is tribu tion  o f breeding popula tions. Population  
estim ates were ob ta ined fo r  segm ents o f the coast s tre tch in g  from  
Kolyunchin Bay to the Lena R iver delta, a distance o f 2,340 kms. The 
Spectacled E ider was the m ost abundant W aterbird 1146,2451 w ith 46,276 
132%] recorded on the Ind ig irka R iver delta. S te lle r's  Eiders were the sec­
ond m ost abundant W aterbird [128,7601 w ith 60% recorded from  the 
Ind ig irka R iver delta to the Yana R iver delta. K ing Eiders num bered 55,800 
and were w idely d istribu ted . Common Eiders num bered 15,515 and were 
re s tric te d  to the eastern survey area. Population estim ates fo r a ll w a te r­

b irds observed are presented. N um bers presented are no t corrected  fo r  
v is ib ility  bias o f b irds p resen t bu t no t seen. This survey, the f irs t w idespread  
system atic  survey o f the region, provided new in fo rm ation  on E ider d is tr ib ­
ution and abundance, and provided baseline popula tion data fo r fu ture  
m onitoring.

Key Words: Eider, Waterbird, Siberia, breeding popu la t ion  d is tr ibu t ion  
and abundance, Arctic.
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A d ram atic  decline in the breeding 
n u m b e rs  of S pectac led  E iders 
Som ateria fischeri in weste rn  Alaska 
(Stehn et a / .1993; Ely et al. 1994) 
p rom p ted  l is t ing  of the  spec ies  as 
threatened in 1993, fo l lowed by the 
North  A m er ican  popula t ion of S te l le r ’s 
Eiders Polysitcta s te lle ria  in 1997 (U.S. 
Fish and W ild l i fe  Service 1993, 1997). 
S te l le r ’s Eiders are listed as a “ ra re ” 
species in Russia due to reports  of 
decl in ing num bers  and reduced breed­
ing range [Solomonov 1987). P r io r to 
o u r  survey, the  breed ing  s ta tus  of 
Spectac led  and S te l le r ’s E iders in 
Russia was poorly known, and the w in ­
te r ing  d is tr ibu tion  of Spectacled Eiders 
had not been de te rm ined . Concern 
over the populat ion declines of these 
species prom pted s tud ies in western  

A laska and Russia on nesting ecology 
(Pear et al. 1998a, 1998b; F lint & Grand 
1997; Grand & F l in t  1997; F lin t et 
al. 1997) and w in te r  d is t r ib u t io n  
(Petersen et al. 1995, 1998, 1999). In 
addition, ae r ia l surveys were in it ia ted to 
e s t im a te  the n u m b e r  of b reeding 

Eiders in w este rn  and northern  Alaska 
(Larned, pers, com m .; Mallek & King, 
pers, com m .;  Dau & Tay lor pers, 
com m .; Platte & Stehn, pers. comm.).

A concerted e ffo rt to survey w a te r ­
birds along broad s tre tches of the north 
coast of Russia by a ir  had not been con­
ducted p r io r to th is  survey. Because 
c u r re n t  in fo rm a t io n  on e iders  was 
lacking, th is survey was proposed to: 1 ] 
de te rm ine  the geograph ic  d is tr ibu tion  
and m in im u m  popula t ion est im ates for 
e ide rs  and o th e r  w a te rb i rd s  f ro m

Kolyuchin Bay to the Lena River delta, 
Russia (Figure 1), and 2) conduct a s u r ­
vey tha t could be repeated fo r  Waterbird 

m on ito r ing . In 1992 perm iss ion  was 
obtained to fly an A m erican  survey a i r ­
cra ft to Russia. A fte r  the feasib i l i ty  
survey of 1992 (Eldridge et al. 1993), 
sys tem atic  Waterb ird surveys of the 
north  coast of Russia continued from  
1993-1995.

An aer ia l survey fo r  e iders on the 
no rth  coast of Russia provided an 
opportun ity  to assess num bers  of o ther 

avifauna in the study area. Breeding 
sta tus of o the r avifauna from  the north 
coast of eastern Russia p r io r  to th is 
e f fo r t  is desc r ibed  f ro m  sca tte red  
ground and aer ia l  observations (Gilg et 
al. 2000; Pearce et al. 1998 a, b; 
K iste h i n sk i 1973; F l in t  et al. 1984; 
D em en t ’ev & Galdkov 1952).

Methods

Study Area

The no rthe rn  coasta l 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
ta ins  fo u r  m a jo r  r ive r  de l tas : the 
Kolyma, Ind ig irka , Yana and Lena 
(Figure 1). The coasta l we tland  plain 
extends up to 350 km inland from  the 
Arc t ic  Ocean, but th is  survey did not 
extend beyond 200 km in land. The hab i­
ta t was typ ica l of no rthe rn  arct ic  and 
subarc t ic  tundra  and appeared s im i la r  
to tha t found on the arct ic  coasts of 
Alaska.



Aeria l surveys of eiders and other w aterb irds 129

F igure  1. Map of the 15 areas surveyed in the no rthe rn  coasta l region o f eastern  Siberia. The Cape 
S chm id t area is not shown in de ta il. T ransect lines are drawn using the ac tua l GPS positions of the s u r­
vey a irc ra ft. The map scale is iden tica l fo r both maps.



130 Aeria l surveys of eiders and other waterbirds

The Lena and Indig irka river deltas 

are extensive system s w ith  a variety of 
ponds and lakes w ith  varying stages of 
polygonal development. The Yana River 
delta consists of wet sedge meadows 
w ith  in tr ica te  pond developments near 
the coast. The Kolyma River delta con­
sists of lowland sedge meadows and 
ponds near the coast, many of which 
appear to experience occasional ex ten­
sive spring flooding.

Most of the coasta l area between 
the m a jo r  deltas is more upland in 
charac te r. The coast between the 

Kolyma and Indig irka river de ltas was 
typified by low b lu ffs  w ith  sparse w e t­
lands  back ing  a n a rro w  fr in g e  of 
low - ly ing  coas ta l  w e t la n ds .  F u r th e r  
in land the scattered lakes, ponds and 
w etland complexes were separated by 
upland habitat and gently ro l l ing hills. 

West of the Indig irka River, the areas 
between deltas were d r ie r  w ith  sm a l le r  
ponds and more pronounced s treams.

Survey Design

The nesting habitat to be surveyed 
w as d e te rm in e d  by exam in ing  
1:300,000 scale Russian topograph ic  
maps. The coasta l we tland  habitats 
were  subdiv ided into 15 geograph ic  
areas (Figure 1). Each area was s a m ­
pled w ith  sys te m a t ic  t ra n s e c ts  
designed to represent habitats  w ith in  
the areas. D ifferent areas received 
vary ing pe rcen tages  of coverage 
depending on the im portance of the 
area to breeding e iders and distance 
between fueling points. The survey 
progressed from  east to west in s u c ­

cessive years, de te rm ined  by our est i­
mation of po ten t ia l coverage based on 
the previous year's effort. The to ta l  
area, sam pled area and median survey 
date fo r  the 15 areas are presented in 
Table 1. The Ind ig irka  R iver de lta 
received the most intensive coverage, 
fo l lowed by the Kolyma, Yana and Lena 
river deltas. Para l le l  t ransects  were 
used fo r  the m a jo r  r iver deltas and a 
few o ther areas (Figure 1j. Distance 
be tween t r a n s e c ts  on m a jo r  r ive r 
de ltas ranged from  5-16 km. Zig-zag 
t ransects  were used where  it was nec­
essary to cover long d istances between 
refueling points (Figure 1). A ll  t r a n ­
sects were 400 m wide.

Survey t im ing  was intended to occur 
during early to mid incubation, before 
m ale  e iders  departed  the breeding 
g rounds  fo r  m o u l t in g  areas. 
C om pos ite  ou ts ide  l im i ts  of survey 
dates from  1993 to 1995 were 21 June 
to 4 July.

Survey

The survey was conducted from  a 
fo u r -p e rs o n  tu rb in e  powered 
DeHaviland Beaver w ith  am ph ib ious  
floa ts  fo l low ing standard procedures 
(U.S Fish and W ild l i fe  Service and 
Canadian W ild l i fe  Service 1987). The 

a irc ra ft  was f lown at approx imate ly  50 
m a lt i tude and 150 k m / h r 1. P r im ary  
observers were the pilot and r igh t rear 
seat observer. A Russian navigator was 
required in the right fron t seat and a 
Russian b iologist sat in the left rear 
seat. A laptop com pu te r  was connec t­
ed to the a irp lane Global Posit ioning
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Table 1. Survey area sizes (see Figure 1), sam ple sizes and survey dates. A reas are in square k ilo m e ­
ters.

Median

Area
Shortened 

Area Name
Area 

Size (km 2)
Sample 
Size (km )

Per cent 
Sampled

Survey
Date Year

Cape S chm id t Coast (Schm idt] 5,706 200 3.5 6/22 1993

Chaun Bay (Chaun] 3,018 195 6.5 6/23 1993

Kolyma River (Kolyma) 7,113 208 2.9 6/25 1993

Kolyma River Delta (Kol. Delta) 4,051 267 6.6 6/24 1994

Cape Kestovskiy (Krest.) 4,741 257 5.4 6/25 1994

K o lym a-lnd ig irka  Inland (K o l-lnd  In.) 19,300 86 0.4 6/24 1995

K o lym a-lnd ig irka  Coast (K o l-lnd  Co.) 10,586 235 2.2 6/27 1994

Ind ig irka R iver Delta (Ind. Delta) 6,300 500 7.9 6/28 1994

Cape Loptka (Loptka) 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 6/26 1994

Sellyakhskaya Bay ISellyakh.) 4,640 127 2.7 7/04 1994

Yana River Delta (Yana Delta) 6,623 149 2.2 6/29 1994

Cape Buor-Khaya (Buor-Khaya) 6,056 87 1.4 6/30 1994

Lena River Delta (Lena Delta) 22,263 466 2.1 7/02 1994

Total 157,611 3,382 2.1

System [GPS) to record the f l igh t path. 
Tape recorders were used to record a l l  
observations. For m uch of the survey 

the tapes recorded continuous ly  during 
transects. Continuous record ing pe r­
m itted point locations to be calculated 
fo r  each observation based on t im e 
a long t ra n s e c t  fo r  use in m app ing  
(Bu tle r ef at. 1995a, 1995b). A l l  visible 
bird species, except sho reb irds  and 
passerines, and three species of m a m ­
m als  were counted by the pilot and 
r igh t rear seat observer w ith in  the 200 

m on each side of the plane. Gulls, 
skuas, m ergansers , and swans were 
not iden ti f ied  to species, and s u b ­

species of W h ite - f ron ted  Geese A nser 
alb ifrons  and A. erythropus  were c o m ­
bined (Appendix I). Waterfow l were 
counted as singles, pairs o r flocks. No 
v is ib i l i ty  correction fac tors  were applied 
fo r  birds that were  present but not 
seen.

The fo l low ing  a s s u m p t io n s  were  
made: 1) ou r  sam ple  transects , in c lud ­
ing z ig -zag t ra n s e c t  legs, were  
independent and representative of each 
area, 2) f l igh ts  along a transec t did not 
in fluence d is tr ibu tion  of b irds on ad ja­

cent t ransec ts  and 3) v is ib i l i ty  was 
constant fo r  given species over space 
and time.
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Data Analysis

P opu la t ion  e s t im a te s  fo r  ducks, 
except G reater Scaup Aythya m arila , 
w ere  based on the  ind ica ted  to ta l,  
wh ich  was the n u m b e r of s ingle drakes 
doubled, plus paired birds, p lus flocked 
birds. Single observa t ions of geese, 
swans, drakes of Greater Scaup and 
non -w a te r fow l species were not dou ­
bled (U.S Fish and W ild l i fe  Service and 
C anadian W ild l i fe  Service 1987). 
Density es t im ates  were  ca lculated as 
indicated to ta l  birds per k m 2 surveyed. 
D ens it ies  w ere  expanded to areas 
bounded by t ransec t ends to obtain the 
popu la t ion  es t im a te . C oe ff ic ien ts  of 
variation were com puted using t r a n ­
sects  as sam p le  un i ts  w e igh ted  by 
length. The variance estim ate  did not 
inc lude variab il i ty  f rom  observers, a i r ­
c ra f t  type, survey t im ing , o r w ea the r 

conditions.
C om m on and sc ien ti f ic  names fo r 

a l l  species observed on the survey are 

listed in Appendix I. A ddit iona l data not 
presented here inc lude point locations 
of a l l  observations along most t r a n ­
sects, inc lud ing swan Cygnus bew ickii 
and C. Cygnus, and S iber ian  W hite  
Crane Grus leucogeranus  nests. These 
data are stored at the U.S. Fish and 
W ild l i fe  Service, Division of M igratory  
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 to ta l  distance flown

w ith in  Russia fo r  the three years c o m ­

bined was approx imate ly  36,000 km.

Eiders

The Spectacled Eider was the most 
abundant Waterbird species (Table 2, 
Appendix II). High n u m b e rs  of 
Spectacled Eiders were f irs t encoun­
tered jus t w est of the Kolyma River 
delta and few  were found west of the 
Yana River. The Indigirka River delta 
had the h ighest n u m b e r  fo l lowed by the 
K o lym a- lnd ig irka  coast (Table 2, Figure
1). The Ind ig irka River delta and Cape 
Loptka area (Figure 1) had the highest 
m ean breed ing  dens i t ies  (Table 2), 
respectively. Singles o r pairs c o m ­
prised 80% of 3,464 birds classif ied 
there. The coeff ic ient of variation v a r ­
ied w idely among areas (Table 2).

S te l le r 's  E iders were the second 
m os t a b u n d a n t W a t e r b i r d  (Table 2, 
Appendix II] and w ere  c o m m o n  
th roughou t the survey area but most 
concentrated from  the Indigirka River 
delta to the Yana River delta (Table 2, 
Figure 1). Of 2,553 Ste l ler 's  Eiders 
observed 25% were classif ied as s in ­
gles o r pairs.

King E iders Som ateria  spectab ilis  
were scattered across the survey area, 
except fo r  the m ost in land regions, but 

in low er dens it ies  than S te l le r 's  o r 
Spectacled Eiders. They w ere  m ost 
abundant on the Lena River delta but 
the h ighest density  occurred in the 
Cape Łopatka area (Table 2, Figure 1). 
Of 1,803 birds classif ied, 74% were s in ­
gles or pairs.



Table 2. E ider population estim ates, coe ffic ien ts  of varia tion [C.V.) and density (square k ilom e te rs ] by area. See F igure 1 fo r m ap and Table 1 fo r fu ll 
area nam es.

Spectacled Eider S te lle r ’s E ider King E ider C om m on Eider

Area Popula tion 
E stim ate (C.V.)

Density % Population 
Estim ate (C.V.).

Density % P opulation 
E stim ate (C.V.)

D ensity % Population 
Estim ate (C.V.)

Density %

S chm idt 179 (.39) 0.0 0 3,913 (.48) 0.7 3 1,330 (.37) 0.2 2 11,152 [.75] 2.0 74

Chaun 1,820 (.31) 0.6 1 285 (.65) 0.1 0 2,272 (.35) 0.8 4 3,660 (.31) 1.2 24

Kolyma 71 (.99) 0.0 0 214 (.70) 0.0 0 748 (.70) 0.1 1 0 0.0 0

Kol. Delta 5,088 (.16) 1.3 3 1,030 (.71) 0.3 1 3,438 (.23) 0.8 6 303 (.32) 0.1 2

Krest. 18,084 (.16) 3.8 12 10,427 (.57) 2.2 8 1,362 (.19) 0.3 2 0 0.0 0

K o l-lnd  In. 8,040 1.25) 0.4 5 1,787 1.12) 0.1 1 0 0.0 0 0 0.0 0

K o l-ln  Co. 37,685 (.13) 3.6 26 14,728 (.49) 1.4 11 6,039 (.35) 0.6 11 0 0.0 0

Ind. Delta 46,276 (.10) 7.3 32 16,713 (.17) 2.7 13 1,811 (.31) 0.3 3 0 0.0 0

Loptka 9,284 (.71) 8.8 6 25,645 (.32) 24.3 20 4,115 (.27) 3.9 7 0 0.0 0

Ind-Yana Co 2,577 (.55) 0.2 2 32,137 1.29) 3.0 25 6,670 (.48) 0.6 12 0 0.0 0

Ind-Yana In. 13,431 (.27) 0.3 9 9,412 (.43) 0.2 7 1,058 (.54) 0.0 2 0 0.0 0

Sellyakh. 660 (.59) 0.1 0 2,602 (.58) 0.6 2 2,638 (.70) 0.6 5 0 0.0 0

Yana Delta 1,951 (.63) 0.3 1 621 (.71) 0.1 0 4,169 (.30) 0.6 7 0 0.0 0

B uor-Khaya 0 0.0 0 694 (.53) 0.1 1 416 (.66) 0.1 1 0 0.0 0

Lena Delta 1,099 (.32) 0.0 1 8,554(,34) 0.4 7 19,736 (.15) 0.9 35 0 0.0 0

Total 146,245 (.08) 0.9 100 128,760 (.13) 0.8 100 55,800 (.10) 0.4 100 15,115 (.56) 0.1 100
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C om m on Eiders S. m oltiss im a v- 

nigra  were seen in s ign if icant num bers  
only from  Chaun Bay eastward. The 
Cape Schm id t coast area comprised 
nearly 75% of the Russian population 
estimate  (Table 2, Figure 1). Only 22% 
of 2,470 Com m on Eiders were recorded 
as s ingles or pairs.

Other waterfowl

The m os t c o m m o n ly  observed 
w a te r fow l  species o ther than eiders 
was the Long-ta iled Duck Clangula hye­
maIis, which ranked third in abundance 
of a l l  species, fo l lowed by N orthern  
Pintails  Anas acuta  (Appendix II). Nearly 
95% of Long - ta i le d  Ducks w ere  
observed in f locks probably because of 
m o lt  m igra t ion  of males, so the high 
dens it ies  in coas ta l  areas may not 
reflect ac tua l breeding d is tr ibution. The 
dom inan t swan in the study area was 
Bewick 's  Swans Cygnus bew ickii but 
W hooper Swans Cygnus Cygnus may 
have occurred in the Kolyma River delta 
region (Flint et al. 1984). The Kolyma 
and Lena river deltas supported the 
most swans (Appendix II) but 78% of 
observed nests were recorded on the 
Kolyma River delta.

Other species

P opu la t ion  e s t im a te s  and coe ff i ­
c ients of variation fo r  a l l  o ther birds 
observed and three species of m a m ­
m als  are l isted in Appendix II. Our 
t ransec ts  in the Indigirka-Yana in te r io r 
area covered a large and im portan t part 

of the breeding habitat of the endan­

gered S iber ian  White Crane. In the 

southern  half of th is  area 10 individuals 
were observed on transect, an e s t im a t­
ed 1,058 birds fo r  the area, o r 57% of 
o u r  to ta l  es t im a te d  S iber ian  W hite  
Cranes.

Discussion

Importance of Russian Eider popula­
tions to world populations

The m in im u m  to ta l  breeding popu­
lation es t im ate  fo r Spectacled Eiders 
on the Russian north  coast, 146,200, is 
92% of the surveyed w or ld  breeding 
popu la t ion  fo r  the  species. 
Approx im ate ly  9,500 (6%) nest on the 
north slope of Alaska w ith  the re m a in ­
ing 3,000 nes ting  on the  Yukon- 
K uskokw im  delta in A laska (Larned 
p e rs .co m m .;  P la tte  pers, com m .; 
Petersen et al. 2000). The coeff ic ient of 
variation fo r  the Russian populat ion 
estimate  was com parable  to com m on 
species on s im i la r  surveys in Alaska 
(Larned pers, com m .; Mallek  & King 
pers. comm.). Several ground studies 
(M ikhe l 1935; U spensk i i  1962; 

Uspenskii ef al 1962; Vorobev 1963; 
K rechm ar et al. 1978; Pearce et al. 
1998a,b) have indicated the p redom i­
nance of Spectacled Eiders over o ther 

e ider species along the north coast of 
Russia. Petersen et al. (1999) e s t im a t­
ed a m in im u m  S pectac led  

E ider popula t ion of 337,000 from  photo­
graphic counts  on w in te r ing  grounds.

Our es t im ate  of breeding Ste ller 's 
Eiders on the north coast of Russia 

represents  over 99% of the surveyed



Aeria l surveys of eiders and other waterb irds 135

breeding populat ion w in te r ing  in the 
Pacific area. An add it iona l 1,000 (0.8%) 
nest in Alaska (Mallek & King pers, 
com m ; Larned pers. comm.). The coef­
f ic ient of variation fo r S te l le r ’s Eiders 

was high as was the percentage of 
f locked birds, indicating tha t the survey 

may have been less re liab le than fo r 
Spectacled Eiders. The Ste l le r 's  Eider 
popula t ion est imate  is conservative and 
was com plica ted  by variable resu lts  
ob ta ined in 1994 and 1995 on the 
Indigirka-Yana in land area (Figure 1). 
The Russian est im ate  does not include 
an apparently  d is t inc t popula t ion of 30- 
50,000 S te l ler 's  Eiders tha t w in te r  in 
Europe and probably breed in Russia 
east of the Lena River delta (Nygard et 
at. 1995).

King E iders  are a c i r c u m p o la r  
species and not a l l  breeding and w in ­
te r in g  areas have been surveyed. 
H e l ico p te r  surveys of the  w e s te rn  
Canadian Arc t ic  popula t ion estimated 
about 200,000-260,000 nesting indiv id­
ua ls  (Suydam 2000; D ickson et al. 
1997). The estimate  of breeding n u m ­
bers fo r  Russia was next in abundance 
fo l lowed by 12,000 on the north  slope of 
Alaska (Larned pers. comm.).

The race of the Com m on Eider s u r ­
veyed is the only race tha t perta ins to 
the Pacific Flyway (P a lm er 1976). The 
est im ated 20,000 breeding adu lts  in 
Russia (sum m arised  in Goudie et at. 
1994) is g re a te r  than the 15,000 
C om m on Eiders of a l l  ages tha t were 
estimated fo r  the north  coast of Russia 
(Table 2), probably because the est i­
mate was not corrected w ith  a vis ib i l i ty

fac to r  fo r  birds present but not seen or 
some breeding areas were missed.

The coeff ic ient of variation fo r  the 
to ta l es t im ate  of C om m on Eiders was 
high wh ich  indicates tha t th is  is not a 
rel iable survey fo r  th is  species.

Potential bias in the survey

Survey t im ing  in relation to nest 
incubation can have a d ram atic  effect 

on the estim at ion  of e ider num bers  due 
to the absence o r presence of the more 
v is ib le  m ale  b irds  on the nesting 
ground (R. King, pers. comm.). Surveys 
fo r e iders should occur before male 
departure  fo r op t im a l  populat ion es ti­
mates. It was fe lt tha t the 1993 survey 
of the eastern port ion of the study area 
was w e l l - t im e d  to count e iders a fte r 
a rr iva l  to breeding grounds and before 

male departure. However, the high 
percentage of f lo ck  observa t ions  of 
Com m on and S te l ler 's  Eiders caused 
concern tha t op t im a l  t im ing  fo r  these 
species may have been missed, but it 
was not known w ha t percentage of 
these birds were non-breeders .

The bulk of our  Spectacled, S te ller 's  
and King Eider data were collected in
1994 w hen  the p r im a ry  breeding 

grounds had been surveyed. The nest­
ing season in Russia was ea r l ie r  in
1995 (Pearce et at. 1998a, Solovieva 
pers, comm.) and ou r  a rr iva l in Russia 
was delayed. It was therefore fe lt that 
s ign if icant male departure, pa rt icu la r ly  
of Spectac led  E iders, may have 
occurred before ou r  arr ival. Because 
the 1995 survey covered in te r io r  and 
low-dens ity  habitat, it is though t that
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the effects of maLe departure  on the 

to ta l populat ion es tim ates  were m in i ­
mal.

Population estimates

This survey was designed to cover 
as m uch  of the b reed ing  range of 
e iders as possible but did not c o m ­
pletely cover the in te r io r  regions. The 
p rec is ion  of the  su rvey varied by 
spec ies  (Table 2, Appendix II). 
Populat ion es t im ates  should be cons id ­
ered w ith  coeff ic ients of variation and 
w ith  the unders tand ing  tha t they only 
apply to the area w ith in  the survey 
boundaries.

Precis ion of the popu la t ion  es t i ­
mate, as measured by coeff ic ient of 
variation, varied cons iderab ly  among 
areas fo r  a l l  species. The coeff ic ient of 
variation fo r  Spectacled Eiders was low 
fo r  the whole survey, pa r t icu la r ly  the 
Indigirka River delta. We are confident 
tha t th is  survey was w e l l  designed fo r 
Spectac led  E iders  and to a lesse r 
extent, King Eiders. The survey is less 
prec ise  fo r  S te l le r 's  and C om m on  
Eiders so increased coverage would be 
requ ired  to m in im iz e  va r ia b i l i ty  fo r  
these species.

The populat ion es tim ate  fo r S te l le r ’s 
Eiders posed a prob lem. In 1994 an 

in land transect was f lown, 260 km long, 
in trans it  between the Indig irka and 
Yana river deltas (Figure 1). The high 
num bers  of SteLler’s Eiders counted on 
th is in land area and the high percen t­
age of S te l le r 's  E iders coun ted  as 
s ing les o r pairs here (100%) were unex­
pected. This transec t represented 4%

of the to ta l  area sampled in 1994 but 

com pr ised 20% of a l l  paired observa­
t ions  of S te l le r 's  Eiders. The same 
transect was f lown again in 1995 for 
compar ison. The d ram atic  d ifference in 
num bers  of S te l le r 's  Eiders observed 
(206 in 1994 versus 16 in 1995) on th is 
transect could be a tt r ibu ted  to three 
factors: 1) the late nesting season in 
1994 may have forced more breeding 
birds to in land habitat represented by 
th is  transect, wh ich  was more open 
than the co lder coastal habitat, 2) male 
departure  to m o lt ing  grounds occurred 
p r io r  to the 1995 survey resu lt ing in a 
low count or, 3) S te l le r ’s Eiders s imply  
did not breed norm a lly  in the late year 
of 1994. Solovieva [pers, comm.) noted 
tha t m a jo r  sh if ts  in nesting d is tr ibu t ion  
due to annua l varia tion in habitat cond i­
t ions  appea rs  to be an adaptive 
technique of S te l le r ’s Eiders nesting in 
Russia. It was also though t tha t a shift 
in nesting d is tr ibu tion  in 1995 to the 
coast was the more likely cause fo r low 
num bers  recorded on the in te r io r  t r a n ­
sect tha t year (Solovieva pers, comm.) 
because male S te l le r 's  Eiders should 
s t i l l  have been visib le on the survey 
area. Because coasta l t ransects  were 
not f lown in 1995, there was no c o m ­
parison to the 1994 coastal transec ts  to 
con f irm  tha t a sh ift in nesting d is tr ib u ­

tion had occurred.

To ca lcu la te  the Indigirka-Yana area 
Ste l ler 's  E ider populat ion estimate, the 
ratio of S te l le r 's  Eiders observed on the 
com m on 1994/95 transec t was d e te r ­
m ined  and app l ied  to the  dens i ty  
obtained on the broader Indigirka-Yana
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in land area surveyed in 1995 (Figure 1). 
Using th is  convers ion, the S te l le r 's  
E ider popula t ion es tim ate  fo r th is  area 
would increase from  the 9,412 reported 
in Table 2 to 121,180 and the estimate  
fo r  the entire study area wou ld  increase 
from  128,760 to 240,528. However, 

because the sh ift in nesting d is tr ibu tion  
could be confirm ed between years, a 
more conservative value from  1995 has 
been reported (Table 2). The only way to 
satisfy the question of S te l le r 's  Eider 
num bers  wou ld  be to survey both the 
in land and coastal areas extensively in 
the same year and over a series of 
years.

The low percentages of S te l ler 's  and 

Com m on Eiders recorded as pairs raise 
questions about phenology of breeding, 
populat ion age s truc tu re  and d is t r ib u ­
tion of these species compared to o ther 
species w ith  h igher paired to flocked 
bird ratios. The popula t ion estimates 
fo r  Spectacled and King Eiders may 

have been underes t im ated  re lative to 
Com m on and Ste l le r 's  Eiders because 
s ingle and pairs are less visible than 
flocks.

Popu la t ion  es t im a tes  fo r  species 
o the r than w aterfow l, pa r t icu la r ly  less 
visible ones, wou ld  be relatively lower 
than target species because it is un rea ­
sonable to expect tha t the human eye 
gives a l l  species equal attention.

This survey covered a l l  but the m ost 
in land, low-dens ity  nesting habitat of 
Spectacled Eiders and provided good 
resu lts  fo r  both Spectacled and King 

Eiders (low coeff ic ients of variation). 
The survey was less success fu l  fo r

S te l le r 's  and C om m on Eiders due to 
the h igher var iab il i ty  in results , the 
unexpla ined high rat io of f locked birds 
to s ingles o r pairs, and uncerta in ty  of 
nesting populat ion sh if ts  under varying 
snow conditions. A more accurate  s u r ­
vey fo r S te l ler 's  and Com m on Eiders 

requ ires  increased  coverage w ith in  
th e ir  respective breeding ranges.

This survey provides new in fo rm a ­
tion on d is tr ibu tion  and num bers  of 
b reed ing  e ide rs  and c o n f i rm s  tha t 
Russia is an im p o r ta n t  breeding area 
fo r  eiders w in te r ing  in the Pacif ic Rim. 
These data provide a basis fo r  fu tu re  
surveys em phas iz ing  s ingle species, 
va r iab il i ty  in popu la t ions  w ith in  and 

am ong years, and estim at ion  of long 
te rm  trends fo r  eiders.
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A ppend ix  1. Com m on (N orth  A m erican) and sc ien tific  nam es fo r species iden tified in the text. Species 
tha t w ere grouped fo r analysis are indicated.

C om m on Name S cien tific  Name Com bined Groups

R ed-throated Loon Gavia stellata
B lack-th roa ted  Loona Gavia arctica “A rc tic  Loon
Pacific Loona Gavia pacifica
Yellow -b illed Loon Gavia adamsi

Bew ick's Swanb Cygnus bewickii "Swan sp.
W hooper Swanb Cygnus Cygnus
G reater W h ite -fron ted  Goose' Anser albifrons 'W h ite -fron ted  Geese
Lesser W h ite -fron ted  Goose' A nser erythropus
Bean Goose' A nser fabalis
B rent Goose Branta bernicla
Green-w inged Teal Anas crecca
Eurasian W igeon Anas penelope
N orthe rn  P in ta il Anas acuta
C om m on E ider Somateria m olissim a
King E ider Somateria spectabilis
Spectacled Eider Somateria fischeri
S te lle r's  E ider Somateria s te lle r i
Eider fem ale Somateria sp.
G reater Scaup Aythya m arila
W hite -w inged Scoter Melanitta fusca
B lack S coter Melanitta nigra
Long-ta iled  Duck Clangula hyemaIis

Ptarm igan Lagopus sp.

S andh ill Crane Grus canadensis
Siberian W hite Crane Grus leucogeranus

Long-ta iled  Jaeger“ Stercorarius longicausdus "Jaeger sp.
P om erine Jaegerd Stercorarius pom arinus
P arasitic  Jaeger" Stercorarius parasiticus

Glaucous Gull' 
H erring  Gull" 
Sabine 's G u ll' 
Ross's G u ll' 
Mew G ull' 
A rc tic  Tern

Larus hyperboreus 
Larus argentatus  
Xema sabin i 
Rhodostethia rosea 
Larus canus 
Sterna paradisea

'G u ll sp.

Snowy Owl 
S hort-ea red  Owl 
Rough-legged Hawk

Nyctea scandiaca 
Asio ftammeus  
Buteo lagopus

Caribou 
A rc tic  Fox 
W olf

Rangifer tarandus 
Alopex lagopus 
Canus lupus



Appendix 2. Population estim ates o f species o th e r than eiders w ith  coe ffic ien ts of varia tion  (C.V.I and density (square k ilom etres) by area. See Figure 
1 fo r map and Table 1 fo r fu ll area names.

Species Tota l (C.V.) S ch m id t C haun Kolyma Kol. De lta K res t. K o l- ln d  In. K o l- ln d  Co.

R e d -th roa ted  Loon 5,320 (0.22) 108 175 463 0 71 893 292

A rc tic  Loon 32,840 (0.161 146 1,083 1,032 1,090 1,068 6,477 1,579

Ye llo w -b illed  Loon 674(0.551 55 39 0 0 0 223 39

Swan (species! 32,219 (0.14) 138 5,351 2,100 11,313 286 3,573 253

W h ite -fro n te d  Goose 39,596 (0.16) 1,100 712 71 485 1,325 7,14-7 3,771

E m pero r Goose 5,079 (0.50) 2,952 0 0 0 0 223 0

Pacific  B ra n t 16,744 (0.34) 1,386 1,372 0 8,799 0 0 79

G reen-w inged  Teal 2,364(0.31) 38 36 712 0 29 0 630

W igeon (spec ie s l 6,142 (0.89) 0 0 5,696 0 0 0 0

N o rth e rn  P in ta il 80,729 (0.191 4,231 7,551 7,476 4,498 171 2,233 1,674

G rea te r Scaup 15,837 I0.22I 147 1,923 4,308 878 0 1,563 1,730

W h ite -w inged  S co te r 2,468 (0.50] 0 36 1,887 242 0 0 0

B lack  S co te r 775 10.56] 0 161 71 91 29 0 0

L o n g -ta iled  D uck 124,387 (0.171 5,249 5,782 3,382 6,118 2,432 14,294 7,896

M erg anse r (species] 748 10.95] 0 0 748 0 0 0 0

P ta rm igan 12,077 (0.16] 0 24 498 167 14 2,010 116

S a ndh ill C rane 9,470 (0.09] 796 2,042 320 515 1,684 2,457 1,492

S iberian W h ite  C rane 1,852(0.30) 0 0 0 0 43 447 116

Jaeg er (species) 54,457(0.11) 1.028 950 427 697 572 7,817 3,326

G u ll (Species! 143,176 (0.101 9,092 10,432 2,634 5,497 4,623 6,477 11,579

A rc tic  Tern 82,624 (0.19) 576 436 9,505 3,862 1,161 4,020 9,246

Snowy O wl 4,109 10.18) 19 78 0 15 143 0 79

S h o rt-e a re d  O w l 402 (0,421 0 0 0 0 29 0 0

R ough-legged  H aw k 1,092 [0.33] 0 0 0 0 0 223 116

Caribou 333,969 (0.32] 0 0 0 30 5,748 150,082 24,526

A rc tic  Fox 691 (0.29] 0 20 0 0 14 0 118

W olf 194 (0.69] 0 0 0 0 0 0 0
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Appendix 2 continued

Species Ind. Delta Loptka Ind-Yana Co. Ind-Yana In. Sellyakh. Yana Delta Buor-K haya Lena Delta

R ed -th roa ted  Loon 0 0 303 1,798 220 89 0 908
A rc tic  Loon 2,038 165 152 14,594 623 843 278 1,673
Y e llo w -b illed  Loon 0 0 0 317 0 0 0 0
Sw an (species! 228 0 227 740 110 1,596 139 6,164
W h ite -fro n te d  Goose 1,165 0 4,623 5,816 1,539 1,596 1,596 8,649

E m pero r Goose 0 0 0 1,904 0 0 0 0
Pacific  B ran t 2,988 0 531 0 0 1,064 0 526
G reen-w inged  Teal 430 0 0 212 0 0 278 0
W igeon (species) 139 0 0 212 0 0 0 96
N o rth e rn  P in ta il 4,178 1,251 0 27,179 696 12,506 1,110 5,973
G rea te r Scaup 0 0 0 5,288 0 0 0 0
W h ite -w inged  S co te r 25 0 0 0 0 0 278 0
B lackS co te r 0 0 0 423 0 0 0 0
L o n g -ta iled  Duck 2,785 4,543 21,677 22,737 4,727 7,495 2,845 12,424
M erg anse r (species! 0 0 0 0 0 0 0 0

P ta rm igan 177 0 0 7,191 73 133 0 1,673

S a n d h ill Crane 25 0 0 0 0 0 139 0
S iberian  W hite  C rane 38 0 0 1,058 37 44 69 0

Ja e g e r (species! 3.760 1,646 5,988 14,383 770 5,588 2,775 4,731
G u ll (Species! 8,356 2,041 12,279 20,305 4,910 12,417 9,644 22,890
A rc tic  Tern 15,320 1,448 3,714 27,390 1,796 1,596 69 2,485

Snowy Owl 355 0 2,274 635 147 222 0 143
S h ort-ea red  O wl 0 0 0 212 73 89 0 0
R ough-legged  Hawk 0 0 0 529 110 44 69 0

Caribou 1,266 230 2,274 118,551 25,723 0 139 5,400
A rc tic  Fox 51 0 76 317 0 0 0 96
W olf 0 0 0 106 0 89 0 0
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