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Evidence for Wing Molt and Breeding Site Fidelity in King Eiders
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Abstract.

 

—Fidelity of King Eiders (

 

Somateria spectabilis

 

) to breeding and wing molt sites was examined using sat-
ellite telemetry data obtained opportunistically when battery life of transmitters provided locations in a second year.
Consecutive breeding locations were obtained for eleven female and 23 male King Eiders. All females exhibited
breeding site fidelity by returning to sites within 15 km of first year breeding areas on the North Slope of Alaska.
Breeding locations of males in a subsequent year were located on average >1000 km from their prior breeding sites
and were primarily outside Alaska, on the coasts of Russia and Canada. Second-year wing molt locations were ob-
tained for two female and six male King Eiders. Wing molt sites of males were located 6.2 ± 3.1 km apart on average
in successive years, while female wing molt locations averaged almost 50 km apart. Our results demonstrate site fi-
delity of female King Eiders to a breeding area on the North Slope of Alaska, document the dispersal of male King
Eiders between breeding seasons, and present the first evidence for wing molt site fidelity in males. 
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Many waterfowl species exhibit fidelity to
use areas (e.g., winter, molt, breeding)
throughout the annual cycle (Anderson 

 

et al.

 

1992; Hohman 

 

et al.

 

 1992; Robertson and
Cooke 1999). Fidelity to breeding areas has
been well documented, and female water-
fowl tend to have higher rates of site fidelity
than males (Rohwer and Anderson 1988).
Female-biased fidelity in waterfowl has been
attributed to formation of pair bonds on win-
tering grounds and the tendency for males
to follow females to breeding sites (Rohwer
and Anderson 1988).

Fidelity of waterfowl to areas outside the
breeding range has been studied less fre-
quently, but there is evidence that some wa-
terfowl species exhibit high interannual re-
turn rates to wing molt areas (Hohman 

 

et al.

 

1992; Bollinger and Derksen 1996; Flint 

 

et al.

 

2000). Fifty two percent of Black Ducks (

 

Anas
rubripes

 

) captured at a molting area in north-
ern Labrador returned to the same site the
following year (Bowman and Brown 1992),
while Black Brant (

 

Branta bernicla

 

) molting
flight feathers near Teshekpuk Lake on the
North Slope of Alaska had a fidelity rate of
>90% (Bollinger and Derksen 1996). Steller’s
Eiders (

 

Polysticta stelleri

 

) showed fidelity rates
of >95% to molt locations along the Alaskan

Peninsula (Flint 

 

et al.

 

 2000). Fidelity rates
may be higher in bird species using areas with
lower environmental variability, and marine
environments used by many sea duck species
tend to be more stable than freshwater habi-
tats (Robertson and Cooke 1999).

Female King Eiders (

 

Somateria spectabilis

 

)
have exhibited apparent return rates of 51-
72% to breeding sites in Canada (Kellet
1999). Currently, there is no published infor-
mation on fidelity of King Eiders to wing molt
sites. In this paper, we present information
on the degree of site fidelity by King Eiders to
a breeding area on the North Slope of Alaska
and to wing molt sites in the Bering Sea.
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Capture Locations

King Eiders were trapped in early to mid-June 2002,
2003, and 2004 at Kuparuk (70°20’N, 149°45’W), be-
tween the Colville and Kuparuk rivers. This site is within
the breeding range of King Eiders and characterized by
numerous thaw lakes, ponds, and basins. Wetland com-
munity types include wet sedge (

 

Carex

 

 spp.) meadows,
moist sedge-dwarf shrub (

 

Salix

 

 spp.) meadows, and
emergent 

 

Carex

 

 spp. and 

 

Artophila fulva

 

 on the margins
of lakes and ponds (Anderson 

 

et al.

 

 1999).

Wing Molt Locations

During the post-breeding period (late June through
mid-September), Alaskan-breeding King Eiders gener-
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ally move into the Bering Sea (Suydam 2000; Phillips
2005). The Bering Sea is characterized by a large, shal-
low, gently-sloping coastal shelf that is less than 200 m
deep and encompasses almost half the sea’s total area.
This shelf is broad in the northeast (> 500 km) along the
Alaskan coast and narrow (< 100 km) in the southwest
along the Siberian coast.

M

 

ETHODS

 

King Eider locations were obtained throughout the
annual cycle using implantable satellite transmitters.
King Eiders were captured on breeding grounds in early
to mid-June, prior to nesting, using mist net arrays and
decoys. Once captured, the eiders were placed in a se-
cure, dark kennel and transported to a nearby, indoor
facility equipped for surgery. A 35-g satellite platform
transmitting terminal (PTT) transmitter (Microwave
Telemetry, Inc., Columbia, Maryland) was surgically im-
planted into the abdominal cavity of each eider follow-
ing the techniques of Korschgen 

 

et al.

 

 (1996). Satellite
transmitters were < 3% of the average body mass of birds
used in this study. Eiders were fitted with a U.S. Fish and
Wildlife Service band while under anesthesia. Birds
were held until fully awake and recovered from anesthe-
sia (usually about two to three hours), and then re-
leased at capture sites. Transmitters were implanted
into 21 (10 female, 11 male) King Eiders in 2002, 12 (3
female, 9 male) in 2003, and 27 (12 female, 15 male) in
2004. All methods and handling of birds were approved
by the University of Alaska Institutional Animal Care
and Use Committee (IACUC # 02-10).

To maximize location information on wing molt and
molt migration, transmitters were programmed with
four duty cycles. Transmitters were on and transmitting
location information to satellites for six hours every 48
h from June through September, every 84 h from Octo-
ber through December, every 168 h from January
through March, and every 84 h from April until the end
of the battery life. The expected battery life was about
one year. Satellite transmitters used in this study had an
average life-span of 385 ± 15 (SE) days (

 

n

 

 = 33, range 99-
519 days), thus we obtained two years of data on a subset
of birds returning to breeding and wing molt sites. We
received location data from Service Argos (2001). Error
associated with satellite telemetry locations was report-
ed by Service Argos as one of six “location classes”. Ser-
vice Argos (2001) estimated error to be <1 km for
locations with a location class of at least 0 and <150 m
for locations with a class of 3; however, a study by Britten

 

et al.

 

 (1999) estimated an average error of 4 km for 0
class locations from small (30g) backpack-mounted sat-
ellite transmitters. There is no published information
on the accuracy of the 35-g implantable satellite trans-
mitters used in this study. Location data was filtered for
accuracy using PC-SAS Argos Filter V6.4 (Dave Douglas,
USGS, Alaska Science Center, Anchorage, AK). The fil-
tering program removed implausible locations based
on location redundancy and tracking paths. For our
analyses, the best location per transmission period was
used based on location class. Locations were plotted us-
ing ArcView GIS (ESRI 1998).

Breeding areas were defined as onshore locations
where an individual was located after spring migration
and prior to molt migration. Breeding areas for females
may or may not contain a nest site. Nesting status of fe-
males were not checked after capture. Eight males ap-

peared to be nonbreeders that staged offshore during
their second summer season. For males without loca-
tions on land during the breeding season, locations
where an individual was staging for more than one week
after spring migration and prior to movement toward
wing molt areas was used as their second year breeding
location. Wing molt areas were defined as an area where
an eider spent 

 

≥

 

 3 weeks with lowest daily movement
rates between June and December. The breeding and
wing molt sites of an individual during the capture year
are referred to as first year, while the following year’s lo-
cations are referred to as second year.

Minimum convex polygons (MCP) were created for
breeding and wing molt areas using the Animal Move-
ment extension in ArcView (Hooge and Eichenlaub
1997). Distances between breeding and wing molt areas
in consecutive years were calculated as the distance be-
tween the centriods of the MCPs created. Means are
presented ± SE.

 

R

 

ESULTS

 

Breeding Areas

Second-year breeding locations were ob-
tained for 11 female and 23 male King Ei-
ders. All eleven females returned to the Ku-
paruk capture area in their second year. Two
of these females were re-captured at the
same trapping location in successive years.
Centroids of female breeding areas in suc-
cessive years averaged 3.9 ± 1.4 km (N = 11,
range: 0.6 - 14.6 km) apart, while successive
male breeding locations were 1361.7 ± 194.8
km (N = 23, range: 13.9 - 3175.6 km) apart on
average. Two males returned to areas on the
North Slope of Alaska in a subsequent breed-
ing season. One of these males returned to a
breeding site 13.9 km from the Kuparuk cap-
ture site, while the other was located south of
Barrow. Of the remaining 21 males, seven
were located in Russia during the second
breeding season and 14 were located in Can-
ada. Male King Eiders breeding in Russia
were located on the coast of the East Siberi-
an Sea near the Kolyma and Indigirka River
Deltas, on the coast of the Laptev Sea west of
the Lena River Delta, on the New Siberian
Islands, and on the Taimyr Peninsula. One
male that bred on the Taimyr Peninsula dur-
ing the second breeding season was located
3175 km from the Kuparuk study area where
he was captured the previous summer. Sec-
ond-year breeding locations of males in Can-
ada were on Banks Island, Victoria Island,
Cape Bathurst, Cape Dalhousie, and off-
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shore in the Beaufort Sea near Cape
Bathurst (Fig. 1).

Wing Molt Areas

Centroids of wing molt areas of individu-
als were 17.1 ± 8.4 km (N = 8, range: 1.7 - 70.1
km) apart in successive years (Fig. 2). Sec-
ond-year molt sites for female King Eiders
were 70.1 km and 29.55 km from first-year lo-
cations, while male wing molt locations aver-
aged 6.2 ± 3.1 km (N = 6) apart.

D

 

ISCUSSION

 

In this study, female King Eiders exhibit-
ed high breeding site fidelity to an area on
the North Slope of Alaska; however, the dis-
tances observed between breeding sites used
in successive years were slightly larger than
those seen in female King Eiders returning
to nesting sites at Karrak Lake in Canada
(Kellet 1999). Second-year nest sites of
females at Karrak Lake that successfully
hatched young the previous season averaged

only 0.2 km from first-year locations, while
unsuccessful females dispersed 0.6 km on av-
erage and up to 2.8 km. The Karrak Lake
study relied on recapturing nesting females
within the study area to calculate return dis-
tances; therefore, distance estimates could
be low if females returned to sites outside the
search area and were not detected. The larg-
er distances between successive breeding ar-
eas of female King Eiders in this study could
also be attributed to the error associated with
satellite location data or to the inclusion of
location data in minimum convex polygons
not associated with a nest site. It should also
be noted that the nesting behavior of King
Eiders is markedly different between the two
study locations. King Eiders nest at Kuparuk
in low densities on the mainland, while at
Karrak Lake, King Eiders nest on islands at
unusually high densities (Kellet and Alisaus-
kas 1997). The benefits of colonial and is-
land nesting at Karrak Lake may encourage
female King Eiders there to dispersal shorter
distances than hens nesting at Kuparuk. Dur-
ing the breeding season following capture

Figure 1. Second-year summer locations of male King Eiders captured on the North Slope of Alaska in 2002-2004.
Centroids of breeding areas of 23 males are represented by squares with black centers.
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and transmitter implantation, female King
Eiders dispersed from breeding areas earlier
than would be expected if they had success-
fully raised young to fledging (Phillips 2005).
Some studies have shown that a failed breed-
ing attempt during one year may promote a
longer dispersal to a nesting site in the subse-
quent year (Hepp and Kennamer 1992; Bust-
nes and Erikstad 1993; Kellet 1999). How-
ever, the conclusions of this study matched
that of Kellet (1999); female King Eiders
exhibit high breeding site fidelity at a small
geographic scale. Female waterfowl may ben-
efit from breeding site fidelity by experienc-
ing improved nest success, female survival,
feeding efficiency, and brood-rearing success
(Anderson 

 

et al.

 

 1992).
Observations of paired males and females

on spring migration have led to the conclu-

sion that King Eiders, like other sea ducks
(Spurr and Milne 1976; Dau and Kistchinski
1977; Robertson 

 

et al.

 

 1998; Laubhan and
Metzner 1999), form pair bonds in wintering
areas (Suydam 

 

et al.

 

 2000). In this study, the
broad dispersal of males to alternate breed-
ing sites in second-year summers supports the
idea that King Eiders form pair bonds in win-
ter and males follow females to breeding ar-
eas. The dispersal of males across the north-
ern coasts of Russia, Alaska, and Canada dur-
ing the breeding season probably would re-
sult in increased gene flow within the western
population of King Eiders and is consistent
with the results of Pearce 

 

et al.

 

 (2004) which
revealed little spatial genetic structure within
this population. Male Common Eiders (

 

Soma-
teria mollissima

 

), Harlequin Ducks (

 

Histrioni-
cus histrionicus

 

), and Long-tailed Ducks

Figure 2. Consecutive wing molt locations for eight satellite-transmittered King Eiders, two females and six males,
captured on the North Slope of Alaska. Centroids of wing molt locations of individual eiders are represented by the
same symbol in consecutive years. First-year locations are indicated by grey-filled symbols, while second-year loca-
tions are denoted by open symbols. The two female King Eiders are represented by the square symbols and the pen-
tagons with black centers.
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(

 

Clangula hyemalis

 

) were reported to show
some fidelity to breeding sites by re-pairing
with the same female in multiple years (Ali-
son 1975; Spurr and Milne 1976; Smith 

 

et al.

 

2000). We observed only one male King Eider
return to the capture area the following sum-
mer. This male was apparently unpaired
when captured the first year, thus we have no
evidence for the occurrence of re-pairing of
King Eiders in consecutive years.

Our results suggest some fidelity of King
Eiders to wing molt locations in consecutive
years, especially males. Female King Eiders
may also exhibit fidelity to wing molt areas,
but our small sample size precludes making
firm conclusions. It may be unlikely that fe-
male King Eiders use the same wing molt lo-
cations in each year, because location of wing
molt sites for female waterfowl may be de-
pendent on their breeding success (Hohman

 

et al.

 

 1992). Fidelity to wing molt sites has
been observed in other sea ducks. More than
90% of male Harlequin Ducks molting flight
feathers in coastal British Columbia re-
turned to the same molting site in consecu-
tive years, while two marked females were not
resighted (Breault and Savard 1999). Both
male and female Steller’s Eiders have exhib-
ited high return rates (>95%) to molt sites
along the Alaska Peninsula (Flint 

 

et al.

 

 2000).
For King Eiders, fidelity to wing molt sites
could be advantageous by providing them
with site familiarity and prior knowledge of
resources and shelter, or by maintaining so-

cial bonds with conspecifics (Hohman 

 

et al.

 

1992; Robertson and Cooke 1999).
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