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Abstract. King (Somateria spectabilis) and Com- 
mon Eiders (S. mollissima v-nigra) wintering off west- 
em North America migrate past Point Barrow, Alaska 
and across the Beaufort Sea to nest in northern Alaska 
and northwestern Canada. Migration counts were con- 
ducted by various researchers at Point Barrow during 
1953, 1970, 1976, 1987, 1994, and 1996. We exam- 
ined population trends by standardizing the analysis of 
the migration counts in all years. Based on this stan- 
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dardized procedure, the King Eider population ap- 
peared to remain stable between 1953 and 1976 but 
declined by 56% (or 3.9% year-‘) from approximately 
802,556 birds in 1976 to about 350,835 in 1996. The 
Common Eider population declined by 53% (or 3.6% 
year-‘) from approximately 156,081 birds in 1976 to 
about 72,606 in 1996. Reasons for the declines are 
unknown. 

Key words: Beaufort Sea, Common Eider, King 
Eider, mortality, population trend, Somateria mollis- 
sima v-nigra, Somateria spectabilis. 

King (Somateria spectabilis) and Common Eiders (S. 
mollissima v-nigra) wintering in the Bering Sea and 
north Pacific Ocean migrate north to nesting areas in 
Russia, Alaska, and northwestern Canada. Most of the 
eiders that nest in Alaska and Canada migrate past 
Point Barrow, Alaska and across the Beaufort Sea. 
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During the molt and fall migrations, eiders again pass TABLE 1. Estimated passage and 95% confidence 
close to Point Barrow as they head west and south to intervals (CI) for the number of King and Common 
the Chukchi and Bering Seas. An account of the spec- Eiders migrating past Point Barrow during a standard- 
tacular migrations of eiders past Point Barrow was first ized period in the spring (1 May to 4 June) and fall 
published more than 100 years ago (Murdoch 1885), (13 July to 7 September). 
although systematic efforts to estimate the magnitude 
of the passage did not occur until much later (Thomp- 
son and Person 1963, Woodby and Divoky 1982, Suy- Season! 

King Eider Common Eider 

dam et al. 1997). year Passagea CIb Passagea CIb 
King and Common Eider populations are not rou- 

tinely monitored; there are few data on the sizes or 
trends of the populations. Two studies in the early 
1990s suggested that the King Eider population of the 
Beaufort Sea had declined markedly over the previous 
20 years (Dickson et al. 1997, Suydam et al. 1997). 
The objective of this paper is to examine the available 
data on population trends of the King and Common 
Eiders of the Beaufort Sea. 

METHODS 

We compared estimates of the number of King and 
Common Eiders migrating past Point Barrow in 1953 
(Thompson and Person 1963), 1970 (Johnson 1971), 
1976 (Woodby and Divoky 1982), 1987, 1994 (Suy- 
dam et al. 1997) and 1996 (Suydam and Quakenbush, 
unpubl. data). The duration of the migration counts 
varied among the studies, thus we standardized our 
analysis procedures to include data collected only be- 
tween 1 May to 4 June for spring migration and 13 
July and 7 September for summer/fall migration. The 
standardized periods contained mostly adult eiders. 
Few immature King Eiders migrate past Point Barrow 
(Suydam and Quakenbush, unpubl. data). During the 
fall, the young-of-the-year do not first appear at Point 
Barrow until the very end of August or the first week 
of September (Johnson 1971, Timson 1976), thus few 
young are included in the standardized summer/fall 
time period. 

We conducted simple linear regression analysis on 
point estimates of eider numbers (Norusis 1993). Be- 
cause the King Eider population appeared stable at 
least through 1976, we conducted regression analysis 
only on 1976 to 1996 estimates, both spring and sum- 
mer/fall counts. Because estimates were obtained for 
both spring and summer/fall migrations in 1994 and 
1996, point estimates for each of these years are an 
average of the two counts. For Common Eiders, we 
only used the spring migration data for trend analysis. 
Whereas fall migration of most adult King Eiders past 
Point Barrow occurs in July and August, many adult 
Common Eiders remain east of Point Barrow until late 
September or October (Barry 1986, Suydam et al. 
1997). Counts during 1953 and 1970 ended in early 
September well before the conclusion of the migration 
of adult Common Eiders (Thompson and Person 1963, 
Johnson 1971). Therefore, the fall counts could not be 
compared with the spring counts that appear to contain 
most of the Beaufort Sea breeding eiders. 

RESULTS 

The estimated numbers of King and Common Eiders 
passing by Point Barrow during the standardized pe- 
riods are presented in Table 1. The number of King 
Eiders appeared to be stable between 1953 and 1976 
at approximately 800,000 birds. By 1996, the King 

1953’ 759,999d 
1970’ 760,199 
1976’ 802,556 
1987’ 555,870 
1994’ 345,489 
1994’ 288,362 
1996’ 371,452 
1996’ 330,218 

NA” 
NA 
NA 156,081 NA 

103,229 95,069 28,261 
147,877 74,65 1 22,317 
46,229 

107,697 72,606 13,606 
70,725 

a Projected passage of eiders for 1953 (Thompson and Person 1963). 1970 
(Johnson 1971), 1976 (Woodby and Divoky 1982). 1987 and 1994 (Suydam 
et al. 19971, and 1996 (Suydam and Quakenbush, unpubl. data). 

b Confidence intervals were calculated using a stratified sampling proce- 
dure (Thompson 1992) with days bang used as the strata. 

c Fall migration. 
* Estimated passage was not divided between King and Common Eiders 

by Thompson and Person (1963), thus we used the percentage of King and 
Common Eiders observed in the migration during 1970 by Johnson (197 I). 

e NA = Not available. 
f Spring migration. 

Eider population had declined (1976 to 1996, F,,, = 
74.9, P = 0.01) by 56% (or 3.9% year’) to approxi- 
mately 350,835. The number of Common Eiders pass- 
ing Point Barrow during the spring declined by 53% 
(or 3.6% year-r) from 156,081 in 1976 to 72,606 in 
1996 VI.2 = 58.0, P < 0.02). 

DISCUSSION 

Standardized analysis of results from migration counts 
of eiders at Point Barrow provide evidence that the 
number of King and Common Eiders of the Beaufort 
Sea may have declined markedly from 1976 to 1996. 
A change in the number of migrating eiders, however, 
could reflect a change or shift in the migration route. 
There are no scientific data available to evaluate 
changes in migration routes, although Eskimo hunters 
indicate that there has been no change (C. D. N. Brow- 
er, pers. comm.). 

The data indicating a decline in eider populations 
are compelling but need to be viewed with some cau- 
tion. Suydam et al. (1997) pointed out some of the 
difficulties associated with comparing eider migration 
counts, including: (1) differences in watch effort and 
duration of the counts, (2) fall counts miss some fe- 
males that migrate late in the season and may contain 
some young-of-the-year birds, (3) lack of variance es- 
timates for early counts, (4) interannual variation in 
timing of the migration, and (5) potential differences 
in counting techniques or abilities among observers. 
We have tried to minimize the effects of the first two 
factors by standardizing the counts across years. Too 
few data exist to sufficiently evaluate the latter three 
factors. By standardizing the results among all years, 
we minimized, but did not eliminate, potential effects 
of these factors. 

In 1976, Woodby and Divoky (1982) observed huge 
numbers of eiders in a short period of time-360,000 
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in 10 hours. During other years, such tremendous pas- 
sages were not observed but still large numbers were 
seen in relatively short periods of time. An observed 
decline in the number of King Eiders could result if 
earlier counts (1953 to 1976) were biased upwards rel- 
ative to later counts (1987 to 1996). This probably did 
not occur because Woodby and Divoky (1982) were 
experienced observers and Johnson (1971) used pho- 
tographs to correct his estimates. During later counts, 
observers were trained to estimate flock sizes using 
photographs of large flocks of eiders and estimates 
were calibrated among observers (Suydam et al. 1997). 

The results of breeding-pair surveys in the western 
Canadian Arctic corroborate a decline in numbers of 
King Eiders, but also need to be viewed with caution. 
From 1991 to 1994, systematic aerial surveys estimat- 
ed 200,000 to 250,000 King Eiders (Dickson et al. 
1997). Dickson et al. (1997) suspected their estimate 
was biased downward because the visibility correction 
factor was minimal and because of difficulties in cor- 
rectly timing the surveys with peak numbers of male 
eiders. This recent estimate is considerably lower than 
Barry’s (1960) estimate of 900,000 for the same area 
in 1960, but the 1960 estimate was based on an aerial 
reconnaissance and coverage was limited. 

There is currently no information indicating a de- 
cline in the number of King Eiders breeding in Alaska. 
Aerial surveys for breeding pairs of waterfowl show 
no clear trend for King Eiders from 1986 to present 
(R. King, pers. comm.; 1992-present, W. Larned, pers. 
comm.). 

Other than what we have presented, there are no 
data available to assess the population trend of Com- 
mon Eiders of the Beaufort Sea. Conventional aerial 
surveys for breeding waterfowl do not include the off- 
shore islands where Common Eiders tend to nest. 

The biology of both King and Common Eiders of 
the Beaufort Sea is poorly known. Presumably, like 
most other sea ducks, King and Common Eiders have 
low annual productivity, late sexual maturity, and high 
annual adult survival. Given these life-history traits, it 
is likely that the stability of eider populations is de- 
pendent on adult survival. The only known consistent 
human caused mortality of adult eiders in the Beaufort 
Sea is hunting. The harvest of King Eiders in north- 
western Canada and Alaska ranged from 2.5 to 5.5% 
of the total population during the period from 1976 
1995 (Fabijan et al. 1997). During the same period, 
the harvest of Common Eiders was 1.6 to 3.5% of the 
population. Although little is known regarding sustain- 
able harvest for eiders, the rates are within limits for 
other sea ducks (Goudie et al. 1994). Other sources of 
mortality may contribute to the decline of the popu- 
lations, particularly periodic die-offs caused by ex- 
treme weather and ice conditions (Barry 1968, Four- 
nier and Hines 1994) and oiling events in the Bering 
Sea (Fowler and Flint 1997). If recruitment since 1976 
has equaled natural adult mortality, then hunting and 
other anthropogenic causes could have contributed to 
declines of King and Common Eider populations. 

King and Common Eider numbers have declined 
concurrently with two closely related and sympatric 
species, Spectacled (S. $fischeri) and Steller’s (Polvstic- 
ta stelleri) Eiders (Kertell 1991, Stehn et al. 1993). To 

better understand possible declines, there is a need to 
determine survival and productivity rates, locations of 
staging, molting, and wintering areas, and sources of 
mortality and their impacts to eider populations. 

Preparation of this manuscript was supported by the 
North Sloue Borouph. the U.S. Fish and Wildlife Ser- 
vice, and fhe Canagan Wildlife Service. Helpful com- 
ments on previous drafts were made by Greg Balogh, 
Ann Rappoport, Kim Trust, Walter Koenig, and two 
anonymous reviewers. 

LITERATURE CITED 

BARRY, T W. 1960. Waterfowl reconnaissance in the 
western Arctic. Arctic Circle 13:51-58. 

BARRY, T. W. 1968. Observations on natural mortality 
and native use of eider ducks along the Beaufort 
Sea coast. Can. Field-Nat. 82:140-146. 

BARRY, T. W. 1986. Eiders of the western Canadian 
Arctic, p. 74-80. In A. Reed [ED.], Eider ducks in 
Canada. Can. Wildl. Serv. Rep. Ser. No. 47, Ot- 
tawa, Canada. 

DICKSON, D. L., R. C. COTTER, J. E. HINES, AND M. E 
KAY. 1997. Distribution and abundance of King 
Eiders in the western Canadian Arctic, p. 29-39. 
In D. L. Dickson [ED.], King and Common Eiders 
of the western Canadian Arctic. Oct. Pap. No. 94. 
Can. Wildl. Serv., Ottawa, Canada. 

FABIJAN, M., R. BROOK, D. KUPTANA, AND J. E. HINES. 
1997. The subsistence harvest of King and Com- 
mon Eiders in the Inuvialuit Settlement Region, 
1988-1994, p. 67-73. In D. L. Dickson [ED.], 
King and Common Eiders of the western Cana- 
dian Arctic. Oct. Pap. No. 94. Can. Wildl. Serv., 
Ottawa, Canada. 

FOWLER, A. C. AND P L. FLINT. 1997. Persistence rates 
and detection probabilities of oiled King Eider 
carcasses on St. Paul Island, Alaska. Mar. Poll. 
Bull. 34:522-526. 

FOURNIER, M. A., AND J. E. HINES. 1994. Effects of 
starvation on muscle and organ mass of King Ei- 
ders Somatrria spectabilis and the ecological and 
management implications. Wildfowl 45: 188-197. 

GOUDIE. R. I., S. BRAULT, B. CONANT, A. V. KONDRA- 
TYEV, M. PETERSEN, AND K. VERMEER. 1994. The 
status of sea ducks in the north Pacific Rim: to- 
wards their conservation and management. Trans. 
North Am. Wild]. Nat. Resour. Conf. 59:27-29. 

JOHNSON, L. L. 1971. The migration, harvest and im- 
portance of waterfowl at Barrow, Alaska. M.Sc. 
thesis. Univ. Alaska, Fairbanks, AK. 

KERTELL, K. 1991. Disappearance of the Steller’s Eider 
from the Yukon-Kuskokwim Delta, Alaska. Arctic 
44:177-187. 

MURDOCH, J. 1885. Birds, p. 104-128. In I? H. Ray 
[ED.], Report of the international Polar Expedition 
to Point Barrow, Alaska. Part 4. Government 
Printing Office, Washington, DC. 

NORUSIS, M. J. 1993. SPSS for Windows. Base system 
user’s guide. Release 6.0. SPSS Inc., Chicago. 

STEHN, R. A., C. F! DAU, B. CONANT AND W. I. BUTLER 
JR. 1993. Decline of Spectacled Eiders nesting in 
western Alaska. Arctic 46:264-277. 

SUYDAM, R., L. QUAKENBUSH, M. JOHNSON, J. C. 



222 SHORT COMMUNICATIONS 

GEORGE, AND J. YOUNG. 1997. Migration of King 
and Common Eiders past Point Barrow, Alaska, 
in spring 1987, spring 1994 and fall 1994, p. 21- 
28. In D. L. Dickson [ED.], King and Common 
Eiders of the western Canadian Arctic. Oct. Pap. 
No. 94. Can. Wildl. Serv., Ottawa, Canada. 

THOMPSON, D. Q., AND R. A. PERSON. 1963. The eider 
pass at Point Barrow, Alaska. J. Wildl. Manage. 
27:348-356. 
gration of eiders and other waterbirds at Point 

THOMPSON, S. K. 1992. Sampling. John Wiley and 
Sons, New York. 

TIMSON, R. S. 1976. Late summer migration at Barrow, 
Alaska, p. 354-400. In Environmental assessment 
of the Alaskan continental shelf. Principal Inves- 
tigator’s Reports, April-June 1976. Vol. 1. U.S. 
Dept. Corn., NOAA, Boulder, CO. 

WOODSY, D. A., AND G. J. DIVOKY. 1982. Spring mi- 

T/w Condor 102:222-227 
0 The Cooper OrnithologIcal Society 2000 

FAUNAL REMAINS IN CALIFORNIA CONDOR NEST CAVES’ 

PAUL w. COLLINS 
Santa Barbara Museum of Natural History, 2559 Puesta de1 Sol, Santa Barbara, CA 93105, 

e-mail: pcollins@sbnature2.org 

NOEL E R. SNVDER 
Wildlife Preservation Trust International, P.O. Box 16426, Portal, AZ 85632 

STEVEN D. EMSLIE 
Department of Biological Sciences, 600 South College Road, University of North Carolina, 

Wilmington, NC 28403.3297 

Abstract: Studies of fauna1 remains in California 
Condor (Gymnogyps calijornianus) nests in the 1980s 
yielded bones and hair of a variety of small, medium- 
sized, and large mammals, and a near absence of avian 
and reptilian materials. A prevalence of small to me- 
dium-sized species may reflect ease of penetration of 
hides of such carrion and a relative abundance of in- 
gestible bone from such species. Remains also includ- 
ed metal, plastic, and glass artifacts, likely mistaken 
for bone materials by condors. Size distributions of 
bone materials and percentage artifacts among hard re- 
mains suggest an overall absence of severe calcium- 
supply problems for condors. 

Key words: calcium supplies, California Condor, 
carrion preferences, Gymnogyps californianus. 

As an obligate scavenger, the California Condor (Gym- 
nogyps califomianus) has long been known to feed 
heavily on carcasses of large mammals. Recorded food 
items include cattle, horses, burros, mules, pigs, sheep, 
goats, domestic dogs, domestic cats, jackrabbits, deer, 
elk, coyotes, bobcats, mountain lions, grizzly bears, 
skunks, ground squirrels, kangaroo rats, whales, sea 
lions, and salmon (Koford 1953, Miller et al. 1965, 
Wilbur 1978). Yet despite the frequency of sight re- 
cords of condors at large carcasses, such as those of 
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cattle, there have been some indications from choice 
situations that condors may prefer smaller carcasses, 
such as rabbits, when they are available (Miller et al. 
1965). Such a preference is plausible because it is pre- 
sumably relatively easy for the birds to penetrate the 
hides of small carcasses and easy for them to obtain 
needed bone material from such carcasses. Scott and 
Boshoff (1990) similarly reported a potential prefer- 
ence for small carcasses, especially light-colored small 
carcasses, in the condor-sized Cape Vulture (Gyps co- 
protheres) in Africa. 

Because of a variety of factors, such as the ease of 
seeing condors in open rangeland habitats, historical 
sight records of feeding condors may be inherently bi- 
ased toward large carcasses and may not be fully rep- 
resentative of overall diet of the species. One way to 
circumvent some of the observational biases in sight 
records is to examine remains of food found in condor 
nests, primarily bone material, but also hair and feath- 
ers. However, food remains in nests also are subject to 
biases (Errington 1932, Schipper 1973). Although they 
can yield useful qualitative data on breadth of diet, 
food remains, like sight records, cannot be assumed to 
give quantitatively accurate estimates of various diet 
components. Presumably, not all food items have the 
same probability of preservation as food remains in 
nests, and furthermore, the presence of food remains 
in condor nests is not absolute proof that they were 
brought in by the condors. Nevertheless, food remains 
in nests can give useful insights into condor food hab- 


