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DISCLAIMER PAGE

Recovery plans delineate reasonable actions which are believed to be required to recover
and/or protect listed species. Plans are published by the U.S. Fish and Wildlife Service,
sometimes prepared with the assistance of recovery teams, contractors, state agencies, and
others. Objectives will be attained and any necessary funds made available subject to
budgetary and other constraints affecting the parties involved, as well as the need to address
other priorities. Recovery plans do not necessarily represent the views nor the official
positions or approval of any individuals or agencies involved in the plan formulation, other
than the U.S. Fish and Wildlife Service. They represent the official position of the U.S. Fish
and Wildlife Service only after they have been signed by the Regional Director or Director as
approved. Approved recovery plans are subject to modification as dictated by new findings,
changes in species status, and the completion of recovery tasks.
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EXECUTIVE SUMMARY
OF THE RECOVERY PLAN FOR THE SPECTACLED
EIDER

Current Status: This species is listed as threatened. Three breeding populations have been
identified: Yukon-Kuskokwim Delta (YKD), North Slopé of Alaska (NS), and Arctic Russia
(AR). The breeding range of the YKD population is reduced and the population appears to
have declined by more than 96% since the mid-1970s. The NS breeding population apparently
has experienced localized declines but data are insufficient to determine an overall trend. The
AR population is quite large; but the trend is unknown and the historic range appears to be
reduced.

Habitat Requi I ] Limiting Factors: The Spectacled Eider breeds in low-lying

arctic and sub-arctic wetlands dominated by graminoids and characterized by numerous
shallow ponds and lakes. On the YKD, these wetlands are near the coast and partially drained
by complex slough and river systems. The NS and AR breeding habitats are low-lying,
poorly-drained, coastal plains. Molting occurs at sea in nearshore waters. Principal known
Spectacled Eider wintering areas are in the central Bering Sea. Preliminary analyses using
Common Eider demographic data suggest that adult survival may be the most important
variable affecting population growth rate. Lead poisoning from ingested lead shotgun pellets
may have contributed to the rapid decline observed on the Yukon-Kuskokwim Delta.
Numerous factors known or suspected of affecting adult survival have been identified, but their
relative importance is unknown.

Recovery Objective: Delisting

Recovery Criteria: Spectacled Eiders will be considered recovered when each of the three
recognized populations: 1) is stable or increasing over 10 or more years and the minimum
estimated population size is at least 6,000 breeding pairs, or 2) numbers at least 10,000
breeding pairs over 3 or more years, or 3) numbers at least 25,000 breeding pairs in one year.

Actions Needed:

1. Coordinate recovery and management efforts between and among government agencies and
Native and other non-governmental organizations.

Increase efforts to reduce mortality.

Quantify and monitor existing breeding populations.

Determine molting, migration, and wintering areas and habitats.

Conduct research on the demography and biology of the species and develop demographic
models.

Attempt to determine the obstacles to recovery and causes for decline.
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Year  Need]l Need? Need3 Need4 Need5 Need6  Total

1 95 253 183 290 1,349 555 2,725
2 95 218 183 110 1,122 155 1,883
3 95 218 173 60 . 1,082 90 1,718
4 80 218 85 60 322 70 835
5 80 218 —8& 60 —322 10 —835
Total 445 1,125 709 580 4,197 940 7,996

Date of Recovery: The estimated date for recovery of the world population of the Spectacled
Eider is unknown due to: 1) uncertainty of causes for decline and obstacles to recovery, and 2)
potential inability to eliminate effects of causes and obstacles once they are identified.
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I. INTRODUCTION

The Endangered Species Act of 1973, as amended, calls for preparation of recovery plans for
listed species that are likely to benefit from the effort, and authorizes the Secretary of the
Interior to appoint recovery teams to prepare them. A recovery plan must establish recovery
goals and objectives, describe site-specific management actions recommended to achieve those
goals, and estimate the time and cost required for recovery. A recovery plan does not commit
resources, but instead presents a comprehensive framework and list of tasks that are thought to
be necessary to achieve recovery. This plan has been approved by the U.S. Fish and Wildlife
Service (Service), but may not reflect the views of other parties involved in recovery. )

The Spectacled Eider Recovery Team currently consists of 7 members with a variety of
expertise in Spectacled Eider (Somateria fischeri) biology, conservation biology, population
biology, marine ecology, Native Alaskan culture, and wildlife management. In addition to the
core Recovery Team members, 4 consultants were appointed to assist the Team. The
consultants brought to the Recovery Team expertise in Spectacled Eider field research,
Alaska's habitats and natural history, and extensive practical knowledge of Alaska field
research techniques. The Recovery Team and its consultants met 8 times from May 1993 to
December 1995, to develop recovery strategies and recommendations. During the
development of the Recovery Plan, the Team solicited input from others with experience in
Alaska waterfowl biology and management, and subsistence harvest practices and
management. '

The Recovery Plan is comprised of four major sections:

(1) Introduction: this section acquaints the reader with the Spectacled Eider, its status, and the
threats it faces. It also serves as a review of the biological literature for the species.

(2) Recovery: this section describes recovery objectives, criteria for delisting or for changing
the status of Spectacled Eiders between threatened and endangered, the recovery strategy and
its underlying principles, and actions or tasks needed to achieve recovery. These recovery
tasks are presented in a narrative outline, organized by major topics, and laid out in an
abbreviated, step-down outline for quick reference.

(3) Implementation Schedule: this section presents the recovery tasks from the narrative
outline in table format, assigns responsibilities for task funding and or implementation, and
estimates the cost of the recovery program.

(4) Appendices: Appendix I presents a Population Viability Assessment for the Spectacled
Eider; Appendix II describes how the Recovery Team selected quantitative criteria for
reclassifying Spectacled Eiders; Appendix III discusses Spectacled Eider demography and
presents a demographic population model; Appendix IV outlines recommended protection
measures for Spectacled Eiders; and Appendix V contains responses to reviewer comments.




A. Status of the Spectacled Eider

Reasons for Listing

The Service responded to a December 1990 petition to list the Spectacled Eider as endangered
by conducting a review of the species' status. After evaluation of available scientific and
commercial information and public comments, the species was designated as threatened on
May 10, 1993 (Federal Register 58(88):27474-27480). The primary reasons for listing
Spectacled Eiders were their rapid and continuing decline on the Yukon-Kuskokwim Delta
(YKD) breeding grounds (a major nesting area) (Dau and Stehn 1991; Stehn et al. 1993) and
indications that they may have declined on Alaska's North Slope (NS) as well .

Status and Trends

Spectacled Eiders are known to breed in three primary locations: the YKD, the NS, and
Arctic Russia (AR) (Figure 1). Limited nesting may also occur on St. Lawrence Island and
the Seward Peninsula in Alaska (Fay and Cade 1959). The Spectacled Eider was listed as
threatened primarily on the basis of Service estimates that the number of nesting pairs on the
YKD had declined from approximately 47,740 pairs in the early 1970s to 1,721 by 1992--a
rapid and continuing decline of over 96% overall (Stehn et al. 1993) (Figure 2). Numbers of
nesting Spectacled Eiders on the Kashunuk River (YKD) declined by more than 75% from
1969-1992 (Ely et al. 1994). Corroborating evidence for the decline came from aerial and
ground surveys conducted since 1985 that indicated that the YKD breeding population was
continuing to decline by 9-14%/year through 1992 (ibid; Figure 3). From 1992-1995 , these
surveys suggested that the YKD breeding population may have at least temporarily stabilized.

In the early 1970s, biologists estimated that approximately 60% of the species’ population
nested on the YKD (Dau and Kistchinski 1977); historical population estimates for the NS and
AR were highly tentative, however, so this estimate was likely inaccurate. Information from
researchers in the Prudhoe Bay oilfields (Warnock and Troy 1992) and Native elders at

Wainwright (R. Suydam, pers. comm.) suggest local population declines on the NS. Although -

no data are available for examining overall trends on the NS or in AR, surveys were recently
completed in both areas. Aerial surveys of the NS provided population estimates (uncorrected
for visibility) of >9000, 7000, and 7500 for 1993-1995, respectively (W. Larned, pers.
comm.). The breeding distribution of the AR population is extensive and efforts over three
breeding seasons were required to complete a comprehensive survey. The minimum estimate
(uncorrected for visibility) exceeded 140,000 birds (Hodges and Eldridge 1995).
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Figure 1. Breeding distribution of Spectacled Eiders. Historical breeding range (cross-batching) is based on
anecdotal information from various sources. Current breeding range (heavy outlines) indicates areas where recent
surveys have confirmed current breeding pair occurrence. Low-density breeding may still occur outside these areas.
All historical range except St. Lawrence Island has been surveyed at least once since 1992. Breeding range appears
to be less extensive than it was historically in all three populations. Dashed lines encircle the three distinct breeding
populations. For purposes of this recovery plan, any nesting birds on St. Lawrence Island and the Seward Peninsula
will be classified with the North Slope population. (Figure by P. Gallagher).
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North American Waterfowl Breeding Pair Aerial Survey
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Figure 2. Long-term population trends for Spectacled Eiders on the Yukon-Kuskokwim Delta based on the North

American Waterfow] Breeding Pair Survey and nest plots. The breeding pair survey is an aerial strip transect survey
that combines observations of Spectacled, Common, and Steller’s eiders. The estimate of total indicated birds, twice
the singles plus pairs observed, was not corrected for incomplete visibility. The 1986-1995 estimates for nests were
derived by searching randomly located plots in the central coast strata and expanding by the inverse proportion of the

aerial observations within the sampled area (see Stehn et al. 1993). The 1972 nest population estimate (Dau and
Kistchinski 1977) was extrapolated from densities in pre-1973 study plots. (Figure by R. Stehn)
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Figure 3. Recent population trends for Spectacled Eiders on the Yukon-Kuskokwim Delta based on intensive aerial
surveys and random ground plot sampling. Since 1988, an intensive aerial survey flown on the coastal fringe has
monitored eider populations. The index combined singles or pairs observed for Spectacled and unidentified eiders
and was not corrected for incomplete visibility; most unidentified eiders were probably Spectacled Eiders. The 1986-
1995 estimates for nests were derived by searching randomly located plots in central coast strata and expanding by the
inverse proportion of total aerial observations within the sampled area. Expansion in 1986 and 1987 was based on
the average of 1988-1991 aerial observations. (Figure by R. Stehn)



B. Causes for Decline and Obstacles to Recovery

Factors known to affect or suspected of affecting Spectacled Eider survival, both on the
breeding grounds and at sea, have been identified; however, the relative importance of these
factors to the species' decline and to recovery are not known. A brief discussion of these
factors follows; for a description of how they are addressed in the plan, see the Strategies for
Recovery section. The cause(s) of the decline are factors that affect the dynamics of the
population in such a way that they contribute substantially to a lowering of the population size.
Obstacle(s) to recovery are factors that affect the dynamics of the population in such a way that
they prevent or substantially retard recovery of the present population to a higher, desired
level.

_ Factors Affecting Survival on the Breeding Grounds

The extent and causes of population declines or extirpations directly related to breeding
grounds are difficult to assess because historical data are lacking for many breeding locations.
Even on the YKD, which is a major, historical nesting area for the species that has received
the most attention from biologists, long-term variation in the intensity of various sources of
mortality is not well-documented. Several of the factors discussed here are known to affect
survival during the nesting season, but it is not yet clear whether they played a prominent role
in the Spectacled Eider's population decline.

The deposit of lead shot in habitats used for foraging is a threat to Spectacled Eiders. An eider
was found with ingested lead shot on the YKD in 1978 (C.P. Dau in Franson et al. 1995), and
confirmed mortalities due to lead ingestion were recorded in 1992-1994 (Eranson et al. 1995).
Lead has been detected in blood samples and ingested lead was found on x-rays of Spectacled
Eiders on the YKD (P.L. Flint, pers. comm.; J.B. Grand, pers. comm.; M.R. Petersen, pers.
comm.). Birds dying of lead poisoning have been confirmed from two locations on the YKD
(Franson et al. 1995), but it is not known how common or widespread this problem is on the
YKD or elsewhere. ’

On the breeding grounds, predators of Spectacled Eider eggs, young, and (to a lesser degree) .
adults, include Arctic Foxes (Alopex lagopus), Red Foxes (Vulpes fulva), large gulls (Larus
SPP.), jaegers (Stercorarius spp.), and Snowy Owls (Nyctea scandiaca). Stehn et al. (1993)
suggested that predation on the YKD population may have been more pronounced since the
early 1980s and contributed to the long-term population decline. Foxes may have increased
because of reduced trapping efforts by local people. In addition, an estimated 85% long-term
decline in 4 goose species on the YKD (O'Neill 1979; Raveling 1984; King and Derksen
1986) could have shifted predation pressure to other species such as Spectacled Eiders. On
the NS, Native elders believe that fox numbers have increased in recent decades as a result of
reduced trapping (R. Suydam, pers. comm.). In the NS oilfields, foxes obtain supplemental
food from human-generated food supplies (D. Troy, pers. comm.). Similarly, populations of



large gulls may have grown as a result of increased food supplies from anthropogenic wastes.
Commercial fisheries in the Bering Sea and North Pacific have expanded, and the amount of
garbage generated by coastal communities has increased; both fishery and village wastes
increase the year-round food supply for gulls (R. Suydam, pers. comm.). Grand (pers.
comm.) observed a four-fold increase in Spectacled Eider nest success when Mew Gulls (Larus
canus) were controlled. However, a recent study of Glaucous Gull (Larus hyperboreus)
predation in the Hazen Bay area of the YKD suggested that these gulls were not consuming
Spectacled Eider ducklings (T. Bowman, pers. comm.) -

Although demographic analyses indicate that eider population growth rates-are most affected
by changes in adult survival (Appendix III), chronically high levels of predation on eggs and
ducklings may have exacerbated the Spectacled Eiders' decline on the YKD. Even if predation
was not the principal cause of the population decline, it remains an obstacle to recovery.

Local control of predators provides a tool to maintain eider production at specific sites, at least
in the short term.

Direct take of Spectacled Eiders by humans is another potential cause of the decline.
Waterfowl, including Spectacled Eiders, were traditionally harvested by Alaska Natives from
coastal villages in Alaska, particularly in the spring (Kiein 1966; Johnson 1971). In recent
years, fall harvest and egg collecting have been minimal for Spectacled Eiders (Dau 1974; C.
Wentworth, pers. comm.; Braund et al. 1989a, 1989b). Although the human population on
the YKD has grown substantially, changes in the numbers of active hunters are unknown.
Similarly, available harvest technologies have become increasingly efficient, but the actual
effects of new technologies on harvest levels are unknown.

Although Klein (1966) estimated eider harvest on the YKD in 1964, the harvest was not
identified to the species level. In addition, his methodologies for both data collection and
analyses differed substantially from those used in the current survey (C. Wentworth, pers.
comm.). As a result, no conclusions can be drawn concerning trends in the harvest of
Spectacled Eiders on the YKD over the last 3 decades. The estimated harvest from 1985-1995
averaged about 272 birds/year (C. Wentworth, pers. comm.). As the population declined over
this interval, however, this relatively small harvest comprised an increasing percentage of the
YKD nesting population (up to almost 10% of the total YKD population in 1992). Due to the
sensitivity of eider populations to adult mortality rates (Appendix III), especially if survival or
recruitment are depressed by other causes, continuing harvest is an obstacle to recovery.
Overharvest of Common Eiders (Somateria mollissima) has resulted in the extirpation of local
populations in Canada (Cooch 1986).

Probably few Spectacled Eiders are taken during the nesting season on the NS (R. Suydam,
pers. comm.). There are no quantitative estimates of the harvest in AR, but A. Degtyarev
(pers. comm.) suspects that 10% of the population is shot annually. Without more information
on Spectacled Eider population biology, researchers w1ll be unable to determine whether this
level of harvest is sustainable.



Increasing interest in avicultural egg collecting was reflected in the increasing numbers of
permit applications in the five years before avicultural collecting of Spectacled Eider eggs was
banned in 1991 (J. Sheridan, pers. comm.). The reported take of eider eggs for avicultural
purposes in those five years--all from the North Slope--did not exceed 150 eggs/year;
however, the actual take may have been twice this number (ibid).

Many residents of rural communities within the breeding range of Spectacled Eiders suspect
that the activities of researchers negatively affect breeding waterfowl. Although the impact of
research is probably minimal at the population level, investigations can be disruptive, and a
few cases of researcher-induced mortality have occurred. - Despite the development 6f
protocols to minimize impacts, the cumulative effects of research activity on Spectacled Eiders
have not been adequately documented.

Investigations of eider ecology in Alaska NS oilfields are ongoing (Warnock and Troy 1992;
Ritchie and Stickney 1991; Anderson et al. 1991, 1992a, 1992b; Burgess and Stickney 1992;
Murphy and Anderson 1992b; TERA 1993, 1995; Smith et al. 1994; Anderson and Cooper
1994; Anderson et al. 1995; Johnson 1995; Anderson and Johnson in press). In the oilfields,
the distribution of Spectacled Eiders during the nesting season was altered in response to noise
from a compressor plant (Anderson et al. 1992b). In preliminary sampling at Prudhoe Bay,
Warnock and Troy (1992) found that Spectacled Eiders and their nests were neither closer to
nor farther from oilfield facilities than expected from random sampling, with the exception that
water impoundments adjacent to facilities supported above-average densities of birds. Mining
and petroleum-related activity also occur in Spectacled Eider breeding habitat in AR
(Tichotsky 1991), but the extent of these developments and their overall impacts are unknown.

Factors Affecting Survival At Sea

Threats at sea, both known and potential, represent the greatest source of uncertainty in
understanding the Spectacled Eider's decline. This uncertainty reflects the lack of information
about at-sea distribution and ecology. For example, competition for food with other species of
seaducks, marine mammals, and possibly fishes could decrease the carrying capacity of winter
habitats for Spectacled Eiders. Pacific Walrus (Odobenus rosmarus) and Gray Whale
(Eschrichtius robustus) populations may have tripled in size from 1960 to 1980 (Fay et al.
1989), and may have adversely affected food resources used by Spectacled Eiders. Fay et al.
(1989) hypothesized that fluctuations occurring in marine bird populations in the Bering Sea
may be the result of a complex of changes in fish and invertebrate populations.

Eiders may be accumulating environmental contaminants from sources within the marine
environment that cause mortality, reduce propensity for nesting, reduce productivity, or reduce
juvenile survival. For example, preliminary analysis of tissues from a small sample of birds
suggests that some Spectacled Eiders may carry elevated levels of cadmium, selenium, and
strontium (K. Trust, pers. comm.). However, baseline levels of these elements have never



been determined for ecologically or physiologically similar species. At present, data are
lacking to quantify the magnitude and impacts of contaminants on Spectacled Eiders and their
habitats. ’

There are also few data on human harvest levels away from the breeding grounds. Spectacled
Eiders are taken by subsistence hunters during migration along the coast of northwestern
Alaska (Johnson 1971; Braund et al. 1989a, 1989b) as well as in Bering Strait and near St.
Lawrence Island (J. Cochrane, pers. comm.). Sport hunters also harvested Spectacled Eiders
before 1991, primarily near St. Lawrence Island. On the only sport hunt during which
quantitative data were gathered (fall 1990), 137 Spectacled Eiders were taken by two hunters
[or "one hunting party”] (C. Dau, pers. comm.). Neither the number of hunters participating
in this type of hunt nor the numbers of years during which this sport harvest occurred is
known. ‘

Diseases and parasites may act synergistically with other stress factors to increase mortality
rates at sea, where eiders may experience prolonged environmental stress during winter and
spring storms. Little is known about diseases and parasites in Spectacled Eider populations.
Dau (1974) believed juvenile birds suffered substantial mortality during their post-fledging
transition to salt-water habitats, due in part to stress from parasite loads.

Commercial fishing may impact Spectacled Eiders by disturbing benthic feeding areas. In
addition, accidental strikes affecting "hundreds" of unidentified eiders have been reported from
the winter crab fishery in the northern Bering Sea (S. Tuttle, pers. comm.). Trawlers
operating in Russian waters may be accidentally catching eiders in fishing nets or removing
foods important to Spectacled Eiders. In summary, many potential threats to Spectacled
Eiders in the marine environment have been suggested, but due to a lack of research, few have
been confirmed.

C. Current Management

U.S. Fish and Wildlife Service

The Service has implemented numerous conservation measures for Spectacled Eiders. These
include protecting birds nesting near activities that are federally funded, authorized, or
conducted (through Section 7 consultations) and overseeing Spectacled Eider research and
management activities (through intra-Service Section 7 consultations and Section 10
endangered species permitting). For example, standard provisions to locate and avoid impacts
to nesting and brood-rearing birds have been implemented successfully in the NS oilfields
(Appendix IV).




Other conservation measures include implementing and enforcing Migratory Bird Treaty Act
regulations to reduce opportunities for take of Spectacled Eiders. Avicultural egg collecting
and sport hunting of Spectacled Eiders were prohibited in 1991, in response to the listing
petition. In response to illegal take of Spectacled Eider eggs by aviculturalists holding permits
to collect other eider and duck species in 1992 and 1993, the Service banned all-avicultural egg
collecting in Alaska in 1994. Violations of the closed hunting season in 1991 (for sport and
taxidermy) were also successfully prosecuted under the Migratory Bird Treaty Act before
Spectacled Eiders were listed as threatened.

Lead poisoning resulting from ingestion of spent lead shot was determined in 1995 to be a
significant problem for breeding Spectacled Eiders and their ducklings on the Yukon Delta.
Since that time, the Service and ADF&G have initiated efforts to eliminate the use of lead shot
in Spectacled Eider breeding habitat. Non-toxic shot education in villages and meetings with
Native organizations to inform them of the lead problem have been increased, and negotiations
have begun to establish a date beyond which lead shot use will be eliminated in Spectacled
Eider nesting habitat. Significant progress towards the ultimate elimination of lead shot was
made at the March 1996, meeting of the Waterfowl Conservation Committee of the
Association of Village Council Presidents. The Committee drafted a resolution recognizing
the problem of spent lead shot ingestion by Spectacled Eiders and encouraging the use of
shotgun shells containing non-toxic shot. After consideration by residents of Yukon Delta
villages, this resolution will be considered for passage at the next Committee meeting. Once
the resolution is passed, language encouraging the use of non-toxic shot will be incorporated
into the Yukon-Kuskokwim Delta Goose Management Plan.

Section 10(e) of the Endangered Species Act exempts Alaska Natives and permanent residents
of Alaska Native villages from prohibitions against taking listed species. Special regulations
can be promulgated to restrict subsistence harvest under the Endangered Species Act if such
take is determined to threaten the species, but only after affected communities are provided
public hearings. Such regulations may become appropriate for Spectacled Eiders if harvest is
not effectively eliminated by voluntary means.

To date, measures to reduce subsistence harvest of Spectacled Eiders have concentrated on
providing information and education (I&E) about the species' plight and the closed season
policy under the Migratory Bird Treaty Act. In 1993, Spectacled Eiders were added to the "no
take" provisions of the closed season discretionary law enforcement policy for the subsistence
take of migratory birds. The Service has relied on both formal and informal communications
to elicit voluntary restraint on harvest. I&E activities have included extensive village visits by
Service employees, mailings, poster and leaflet distribution, public service announcements,
video productions, and television and radio appearances. In the future, the I&E program will
benefit from increased involvement and ownership of the recovery effort by Alaska Natives, as
described in this plan.
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Following the listing petition (December 1990) and a workshop on eiders held in Anchorage
(February 1991), the need for a concerted survey and research effort for Spectacled Eiders
became apparent. In 1992, the Service established an Eider Working Group made up of
Service and Alaska Department of Fish and Game (ADF&G) biologists. This group provided
recommendations for new survey and research projects, including the NS aerial survey, YKD
satellite telemetry, nesting, and survivorship studies, and cooperative studies with Russian
biologists on the Indigirka Delta. The Eider Working Group evolved into a Sea Duck
Working Group in early 1993 but has been largely inactive following establishment of the
Spectacled Eider Recovery Team in May 1993,

Other Federal Agencies, State Agencies, and Native Organizations

In addition to the Service, two other federal agencies in Alaska manage lands where Spectacled
Eiders nest: the Bureau of Land Management (BLM--National Petroleum Reserve-Alaska
(NPRA)) and the National Park Service (NPS--Bering Land Bridge National Preserve). The
BLM initiated a land cover classification project on the NPRA that included examination of
Spectacled Eider nesting habitat in 1994 (D. Yokel, pers. comm.).

While the State of Alaska has not conducted any projects specific to Spectacled Eiders,
ADF&G biologists have been directly involved in the Service's eider program through their
participation on the Eider Working Group and Spectacled Eider Recovery Team. In addition,
Spectacled Eider concerns have been incorporated in State plans, permits, and actions related
to land uses, development impact assessments, and special area management programs. The
State's steel shot education program and non-toxic shot regulations (1991) have direct
conservation benefits for Spectacled Eiders.

The North Slope Borough, which encompasses the entire NS breeding range of Spectacled
Eiders, also has been involved in the working group and recovery team. The North Slope
Borough Department of Wildlife Management has initiated two eider studies in cooperation
with Service biologists and conducts other studies near Barrow from which Spectacled Eider
data are obtained. The two eider studies are: (1) migration counts at Barrow; and (2) nesting
research focused on Steller's Eiders (Polysticta stelleri) that provides information on
Spectacled Eiders as well. The North Slope Borough is considered a key partner in eider
conservation on the NS.

The YKD region does not have a regional government equivalent to the North Slope Borough.
However, the Association of Village Council Presidents has supported the recovery effort by
providing a representative to the recovery team. The Traditional Village Councils in Gambell
and Savoonga on St. Lawrence Island have cooperated with I&E programs in their
communities and have offered their cooperation on future at-sea surveys and contaminants
collection projects. Finally, the contribution of individual Alaskans to the eider recovery
program is worth noting, particularly Native hunters (from Barrow, Savoonga, Unalakeet, and
Wales) who on separate occasions rescued and cared for injured Spectacled Eiders until they
could be released or transported for rehabilitation.
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D. Natural History of the Spectacled Eider

Nomenclature and Description

Sea ducks, waterfow] that spend at least part of their lives at sea, are a subgroup of the Subfamily
Anatinae, Family Anatidae. Within the subfamily, taxonomists group the waterfowl species into
tribes, but while Delacour and Mayr (1945) originally placed the eiders (Tribe Somaterini) in a
separate tribe from other sea ducks (Tribe Mergini), Johnsgard (1960) and others have grouped -
them together under Tribe Mergini.

Many species of Mergini spend part or all of their lives in northern (arctic and subarctic) regions;
these include King Eiders (Somateria spectabilis), Common Eiders (Somateria mollissima),

~ Spectacled Eiders (Somateria fischeri), and Steller’s Eiders (Polysticta stelleri). In Alaska, all
four eider species breed along the arctic coastal plain or along the coast of western Alaska and -
migrate south to wintering areas in the Bering Sea, Aleutian Islands and Gulf of Alaska.

The Spectacled Eider, a large-bodied sea duck, is one of three species in the genus Somateria.
Originally, Common, King, and Spectacled Eiders were placed in three monotypic genera
(Brandt 1847) before their close affinities resulted in their current placement in Somateria
(Humphrey 1958; Johnsgard 1964b; AOU 1983). '

The male Spectacled Eider has a green crown and nape with a long, sloping forehead, large
and distinctive white eye patches, a charcoal-colored chest, and a white back (Palmer 1976).
Body plumage of the male Spectacled Eider most closely resembles that of the larger Common
Eider. Females of all three Somateria species have similar body plumage, with only slight
differences in head coloration and shape. Juvenile and adult female Spectacled Eiders are
barred and mottled brown with indistinct eye patches. The iris of both sexes is blue, and the
bills of adult males and females are orange and bluish-grey, respectively.

Distribution and Abundance.

Historically, Spectacled Eiders nested discontinuously from the Nushagak Peninsula of
southwestern Alaska north to Barrow and east nearly to the Yukon Territory of Canada
(Phillips 1922-1926; Bent 1925; Bailey 1948; Dau and Kistchinski 1977; Derksen et al. 1981;
Garner and Reynolds 1986; Johnson and Herter 1989) (Figure 1). They also have nested on
St. Lawrence Island (Fay 1961). Along the arctic coast of Russia, Spectacled Eiders nested
from the northern side of the Chukotsk Peninsula west to the Lena River Delta and the
Novosibirski Islands (Buturlin 1910; Dementev and Gladkov 1952; Portenko 1972; Kistchinski
1973).

Today, primary nesting grounds of the Spectacled Eider are the YKD (Figure 4) and the NS

12




(Cape Simpson to the Sagavanirktok River) of Alaska (Figure 5), and in the Chaun Gulf and
on the Kolyma, Indigirka, and Yana river deltas of AR (Figure 6). Breeding Spectacled
Eiders were formerly common in small patches of suitable habitat in northwestern Alaska from
Norton Sound to Kotzebue Sound (Nelson 1887; Bent 1925; Bailey 1948), where they now are
rare or absent (Kessel 1989). Local residents report they can still be found nesting on St.
Lawrence Island (J. Cochrane, pers. comm.) (Figure 1).

The distribution of Spectacled Eiders during the 8-to-10-month non-breeding season was
poorly understood until recent studies combining satellite telemetry (Petersen et al. 1995) and
aerial survey techniques, documented locations used by Spectacled Eiders during this period
(Figure 7). Post-breeding flocks of staging and molting Spectacled Eiders were surveyed in
Mechigmenan Bay, on the eastern coast of Russia’s Chukotsk Peninsula (W. Larned, pers.
comm.); Alaska’s Ledyard Bay, southwest of Point Lay (W. Lamed, pers. comm.); Peard Bay
(Laing and Platte 1994; W. Larned, pers. comm.); Norton Sound (Larned and McCaffery
1993; W. Larned, pers. comm.), and 80 km south of St. Lawrence Island (W. Larned, pers.
comm.). Larned (pers. comm.) has found eiders isolated in relatively small areas in both
Ledyard Bay and Norton Sound. Preliminary information suggests males from the YKD and
AR use all major molting/staging areas (M.R. Petersen, pers. comm.). Females from the
YKD were found in Norton Sound (Petersen et al. 1995); females from the NS were found in
the other major molting/staging areas (M.R. Petersen, pers. comm.).

In March and April 1995, the combination of satellite telemetry (Petersen et al. 1995) and
aerial survey techniques (W. Larned, pers. comm.) helped biologists discover Spectacled
Eiders in late winter. Information from a single satellite transmitter signal from a female
Spectacled Eider directed biologists to an area 110 km NNE of St. Matthew Island in the north
central Bering Sea. In March, they found large, dense flocks of Spectacled Eiders in small
holes in the nearly-continuous sea ice. Spectacled Eiders were seen in the same vicinity in
April, but observers had the impression that open water was more abundant and Spectacled
Eiders were more sparsely distributed.

Dau and Kistchinski (1977) estimated the world's breeding population of Spectacled Eiders at
about 100,000 pairs in the early 1970s. Because of a lack of data from most of the species’ '
breeding range, this preliminary estimate was derived by determining local densities at a few -
sites, and then extrapolating range-wide. In recent years, however, more quantitative
estimates have been obtained in all 3 major breeding areas.

Population estimates for the YKD, NS and AR have been calculated based on data from aerial
surveys. On the YKD, the dramatic population decline over the last 2 decades (Stehn et al.
1993) has resulted in an uncorrected population estimate (i.e., not expanded by a visibility
correction factor) of fewer than 3,000 breeding pairs in each of the last 4 years (Stehn et al.
1993; R. Platte, pers. comm.). In 1993, 1994, and 1995, a broad-scale fixed-wing survey
yielded uncorrected estimates for the arctic coastal plain of greater than 9000, 7000, and 7000
total birds, respectively (Larned and Balogh 1994; G. Balogh, pers.comm.). Data from
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° Breeding Pairs
2 Flocks

Figure 4. Yukon-Kuskokwim Delta locations of Spectacled Eiders based on aerial surveys 1988-
1995 (see Stehn et al. 1993 for methods).- Sample transects on the central coast, where most
Spectacled Eiders nest, are spaced 1 mile apart. On more inland, northern and southern strata,
survey effort is less intensive with transects 2-8 miles apart. The dark boundary line represents the
eastern boundary of the aerial survey area. Spectacled Eiders may also nest farther south on the
coast toward Kuskokwim Bay, outside the survey area. (Figure by R. Platte).
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Figure 5. North Slope breeding range and point locations of Spectacled Eiders based on mid-June aerial surveys in 1993-1995. Methods are
similar to those used on YKD aerial survey, with 2.5 nautical mile spacing between transects and coverage alternating between adjacent

transects annually (e.g., only half of the transects flown each year) (W. Larned, pers. comm.). The southern boundary of the survey area is
shown. (Figure by G. Balogh). '
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SPECTACLED EIDER RANGE

1933 and 1994 USFWS Surveys
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Figure 6. Arctic Russia breeding range of Spectacled Eiders based on aerial surveys 1993-1994. Spectacled Eiders were observed within the survey area
indicated in this figure. Each area has been surveyed only once, so data are insufficient to map eider density. (Figure by J. Hodges)
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Figure 7. Non-breeding distribution of Spectacled Eiders. Significant numbers of the Arctic Russia breeding
population molt offshore and eastward of the Indigirka Delta. A few extra-limital winter records exist for the Alaska
Peninsula, Kodiak Island, and Katchemak Bay in lower Cook Inlet. Polynyas are mapped generally; ice-free areas
vary annually. The southern limit of the pack ice at mid-winter may extend south of the Pribilof Islands, off this map.

(Figure by P. Gallagher)
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helicopter surveys in the Prudhoe Bay region, expanded to the entire arctic coastal plain
yielded an uncorrected estimate of 16,000 total birds in 1993; this is an underestimate of total
birds because the density of Spectacled Eiders is lower in Prudhoe Bay than in other areas of
the arctic coastal plain (TERA 1993).

Aerial surveys of the eider's entire current breeding range along the arctic coast of eastern
Russia were conducted in late June 1993 and 1994. Combining data from these surveys
between the Kolyma River and Kolychin Bay (1993) and Kolyma and Lena River deltas (1994)
suggests that there may be > 140,000 birds in AR (Hodges and Eldridge 1994 1995)

Life History and Ecology

Life history characteristics include survivorship, fecundity, age at first reproduction, frequency of
reproduction, and lifespan. These traits vary with changes in populations and their environments.
A suite of life history characteristics can be referred to as a life history strategy.

Important influences on life history strategies of northern sea ducks are the extreme environmental
conditions in both breeding and non-breeding environments and the high degree of variability both
within and between these environments. The timing, length and climate of the breeding season
varies from year to year in northern regions. Life cycles of northern marine birds (timing of
arrival on breeding grounds, reproductive cycle, and migration) are directly affected by seasonal
changes in the hydrological and hydrobiological conditions (Uspenskii 1984). The timing of snow
melt, and the break up of seasonal ice in marine waters along migration routes and in freshwater
ponds on breeding grounds can vary by several weeks from year to year. This increases the
potential for delayed availability of nesting habitat, reduced clutch sizes, and non-breedmg
(Barry 1960, 1967; Cooch 1965; Ryder 1967; Kistchinski and Flint 1974).

Sea ducks must be adapted to life at sea and on land, and to both marine and freshwater
environments. Different strategies for foraging, locomotion, water balance, and thermoregulation
are required in each of these environments. Furthermore, life in northern regions requires
specialized adaptations to extreme temperatures and to large variations in weather and
temperature. For example, a northern sea duck must be able to maintain its body temperature in
temperatures from <-50°C (<-58 °F) during severe weather in wintering areas, to >15°C (>60°F)
during the summer.

Basic life history information is lacking for many of the sea duck species. The available
information indicates that sea ducks are long-lived, annual adult survival is high (in a healthy
population), annual recruitment to breeding age is low, annual breeding rates and success is
variable, clutch size is small, and sexual maturity is deferred (Goudie et al. 1994). Ecologists
refer to species with this suite of characteristics as “K-selected” (Wilson 1980). This type of
strategy minimizes the importance of annual investment in reproduction and maximizes the
importance of annual survival; population stability is dependent on high adult survival and a few
successful years of reproduction (ibid.).
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Summer in northern regions can be highly productive because of long hours of sunlight. Although
the length of the arctic summer can vary from year to year, it is relatively short. Ducklings must
be ready to leave the breeding grounds, transition to the marine environment, and undertake
migrations by the end of this short season. If nest initiation is late in a given year because of
climatic conditions, the likelihood of reproductive success is low. Therefore, there is a greater
likelihood of failed breeding occurring in any given year, as a result of delayed onset of breeding,
than there would be at more southerly latitudes. A life history strategy that favors adult survival
and a longer lifespan (“K-selected”) rather than high productivity and a short lifespan (“r-selected
strategy”) may result in greater total lifetime productivity (Goudie et al. 1994). _

Management for recovery of declining eider populations is difficult because K-selected life history
traits may limit the rate of recovery. Small clutch size, low rates of annual reproduction and low
annual recruitment to breeding population may result in slow population growth even in the
absence of threats. Information about life history characteristics can guide researchers in testing
hypotheses about causes of population declines.

Our knowledge of the life history and ecology of the Spectacled Eider comes from anecdotal
accounts in early years (Turner 1886; Nelson 1887; Dufresne 1924; Murie 1924; Conover
1926; Gillham 1941, 1942; Brandt 1943; Bailey 1948; Johnsgard 1964a; Portenko 1972) and
formal studies in recent years (Dau 1974; Kistchinski and Flint 1974; Mickelson 1975;
Harwood and Moran 1991; Kondratev and Zadorina 1992; Warmnock and Troy 1992; Harwood
and Moran 1993; TERA 1993; Anderson and Cooper 1994; Moran and Harwood 1994; Smith
et al. 1994; Anderson et al. 1995; Johnson 1995; Moran 1995; TERA 1995; J. B. Grand,
pers. comm.).

On the YKD, Spectacled Eiders are primarily dispersed nesters, often associated with other
waterbird species (Dau 1974; Strang 1976). Johnsgard (1964a), however, found Spectacled
Eider nests clumped at some sites on the YKD, suggesting a degree of "incipient colonialism."
Nests are susceptible to both avian and mammalian predation, which varies both annually and
geographically on the basis of predator and prey densities (Kistchinski and Flint 1974; C.
Harwood, pers. comm.; T. Moran, pers. comm.; J.B. Grand, pers. comm.).

On the Indigirka and Chaun River deltas in AR, most Spectacled Eiders nest semi-colonially in
association with gull or tern colonies; they nest less often as dispersed single birds (Kistchinski
and Flint 1974; Kondratev and Zadorina 1992). As on the YKD, they nest near water and are
vulnerable to predation (Kistchinski and Flint 1974). On the NS, Spectacled Eiders are
dispersed, low-density nesters (Derksen et al. 1981; Warnock and Troy 1992) and are not
associated with gull or tern colonies.

At least some female Spectacled Eiders exhibit strong fidelity for nesting areas (Dau 1974).
On the YKD, females nested within 1.5 km from their previous nest sites (Dau 1974;
Harwood and Moran 1993; Moran and Harwood 1994; Moran 1995; Moran 1996). If
characteristic, this tendency has important implications for protecting and recovering specific
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geographic populations, because immigration of breeding females from other populations may
occur at a very low frequency. This potential problem would be exacerbated if Spectacled
Eiders exhibit strong natal philopatry when recruiting into the breeding population. Virtually
nothing is known, however, about this aspect of eider ecology.

Age at first breeding has not been determined but probably occurs most often in the third year
for females, and the third or fourth year for males, coinciding with the acquisition of definitive
plumage (Portenko 1952; Palmer 1976; Skakuj 1990). Breeding as early as 2 years of age has
been documented among wild (J.B. Grand, pers. comm.; T. Moran, pers. comm.) and captive
(G. Howe, pers. comm.) Spectacled Eiders, but the extent of such early breeding is not
known. Few data are available on reproductive senescence and overall longevity for males or
females. On the YKD, of 2 adult females banded in 1972, 1 returned to breed when =27 years
old, and 1 when >8 years old (C. P. Dau, pers. comm.). A hen banded as a duckling on the
Colville Delta in 1984 returned to nest in every year from 1987 through 1994, but did not
return in 1995 (J. Helmericks, pers. comm.). :

Spectacled Eiders arrive on the breeding grounds paired, often in small flocks, at breeding
areas in mid-May in subarctic (YKD) (Dau 1974) and in late May to early June in arctic
portions of their range (Kistchinski and Flint 1974; Anderson and Cooper 1994; Smith et al.
1994; TERA 1993, 1995). Equal proportions of adult males and females are observed during
spring migration, whereas subadults are rarely seen (Dau and Kistchinski 1977; P.L. Flint,
pers. obs.; J.B. Grand, pers. obs.). Male Spectacled Eiders begin leaving breeding areas
during incubation, and a substantial proportion have departed breeding areas by mid-June in
the subarctic (Dau 1974; J.B. Grand, pers. comm.), and late June in the arctic (Kistchinski
and Flint 1974; Warnock and Troy 1992; ‘Anderson and Cooper 1994). Males take no role in
incubating or brood rearing.

On the YKD, nest initiation by Spectacled Eiders occurs approximately 7 days, and peaks
approximately 12 days, after first arrival (Dau 1974). On the Indigirka Delta, and probably
elsewhere in the arctic, peak nesting may occur as much as 2 weeks after first arrival
(Kistchinski and Flint 1974; D. Esler, pers. comm.). On the North Slope of Alaska, peak
observation of pairs occurs in mid-June (Smith et al. 1994) and numbers observed decline 4-5
days later (Anderson and Cooper 1994; Anderson et al. 1995).

Female Spectacled Eiders lay one egg per day and begin incubation with the laying of the last
or penultimate egg (Dau 1974). Incubation lasts 20-25 days (Dau 1974; Kondratev and
Zadorina 1992; Harwood and Moran 1993; Moran and Harwood 1994; Moran 1995) and
typically is synchronized between nests within a region and in a given year (Dau 1974; J.B.
Grand, pers. comm.). Most eggs on the YKD hatch between 25 June and 5 July, but hatching
may begin in mid-June or extend to mid-July, depending on the timing of snow melt and the
synchrony of nest initiation (C. Dau, pers. comm.; C. Harwood, pers. comm.). Hatching in
the arctic occurs up to 2 weeks later than on the YKD, from mid- to late J uly (Kistchinski and
Flint 1974; Warnock and Troy 1992). Nests that are initiated early are more likely to be
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successful than nests initiated later (Dau 1974; C. Harwood, pers. comm.).

Spectacled Eiders generally lay 3 to 6 eggs, although average clutch size may vary among
years and locations. On the YKD, 4 studies report average clutch sizes between 4.7 and 5.5
eggs (Dau 1974; Harwood and Moran 1991; Harwood and Moran 1993; Stehn et al. 1993;
Moran and Harwood 1994; Moran 1995; Moran 1996; J. B. Grand, pers. comm.). On the
NS, 4 studies report average clutch sizes between 3.8 and 4.5 eggs (Bergman et al. 1977,
Warnock and Troy 1992; Anderson and Cooper 1994; Smith et al. 1994). In AR, 4 studies
report average clutch sizes between 4.5 and 5.6 eggs (Kistchinski and Flint 1974; Krechmar et
al. 1991; Kondratev and Zadorina 1992; D. Esler, pers. comm.). Phenological variation in .
weather and habitat availability on the YKD results in fewer eggs being laid in years of
delayed nesting (Dau 1976). An exception was noted in 1993, when the earliest nesting dates
but smallest clutch sizes were noted (R.A. Stehn, pers. comm.).

Nesting success (the percentage of nests that successfully hatched at least one egg) on the YKD
averaged 71.4% (apparent nesting success, which may substantially overestimate success) from
1969 to 1973 at the Onumtuk study area (Figure 8; Dau 1974). In 1991-1995, nesting success
at Kigigak Island (see Figure 8 for location) on the YKD was between approximately 20% and
95% (Harwood and Moran 1991, 1993; Moran and Harwood 1994; Moran 1995; Moran
1996; based on Mayfield [1961; 1975] methods). The apparently high nesting success on
Kigigak in 1992 may have occurred because foxes had been eliminated from the island by
trapping before the nesting season. Nesting success at Hock Slough was between
approximately 30% and 80% in 1991-1995 (J. B. Grand, pers. comm.; Mayfield method),
with substantial fox predation on eggs recorded. Apparent nesting success during 1991 and
1993-1995 was between 25% and 40% for birds nesting on the NS, in the Kuparuk and
Prudhoe Bay oil fields (Warnock and Troy 1992; Anderson and Johnson in press).

Kistchinski and Flint (1974) suggest that apparent success on the Indigirka River Delta in 1971
was 10-15%, and that eiders nesting in close proximity to gull nests had higher nesting
success. Nesting success on the Indigirka River Delta was <2% in 1994 and approximately
27% in 1995; nest predators such as Arctic Foxes, Glaucous Gulls, Herring Gulls (Larus
argentatus), Parasitic Jaegers (Stercorarius parasiticus) and Pomarine Jaegers (Stercorarius
pomarinus) are suspected to have depredated most of the nests (D. Esler, pers. comm.). ‘
Kondratev and Zadorina (1992) also recorded nearly complete predation of Spectacled Eider
nests by jaegers and foxes on the Chaun River Delta after a June snow storm.

Predation by gulls, jdegers, Arctic Foxes, and (in the sub-arctic) Red Foxes probably affects
the survival of Spectacled Eider eggs and ducklings throughout the species' range. Nest
success at Hock Slough more than doubled when Mew Gulls were controlled (J.B. Grand,
pers.comm.). However, no remains of Spectacled Eider ducklings were found in the stomachs
of 434 Glaucous Gulls sampled on the YKD in 1995, suggesting that Glaucous Gull predation
on Spectacled Eiders on the YKD is insignificant (T. Bowman, pers. comm.). No other data
are available to indicate the significance of predation on the overall population of Spectacled
Eiders.
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Figure 8. Study sites and land status on the central coast of the YKD. Lightly shaded areas represent lands
that have been conveyed, or selected of possible conveyance, to Native corporations or individuals within the
Yukon Delta National Wildlife Refuge. (Figure by R. Platte)
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Hens may move the brood up to 14 km from the nest site by the time young fledge (J.B.
Grand, pers. comm.). However, most broods are raised within 5 km of where they were
hatched (Dau 1974; Harwood and Moran 1993; Moran and Harwood 1994; TERA 1995; J.B.
Grand, pers. comm.). Studies tracking hens with broods on a regular basis through the brood-
rearing period on the YKD (J.B. Grand, pers. comm.) and on the North Slope (TERA 1995)
suggest that broods rarely move more than 1.5 km during any 24 hour period. Initial
movements away from the nesting areas may be a response to potential duckling predation
(TERA 1995) or movements toward better brood rearing habitat.

The only quantitative measure of adult female and duckling survival is from a study at Hock
Slough on the YKD; over the first 30 days of the brood rearing period in 1993-1995, adult
female survival averaged 93%, and duckling survival averaged 34% (Flint and Grand in

- press).

Fledging occurs approximately S0 days post-hatching, after which females and their broods
move directly from freshwater to marine habitats (Dau 1974; Kistchinski and Flint 1974).
Dau (1974) believed that physiological stresses occurring partially as a result of this abrupt
shift from freshwater to marine habitats may cause significant juvenile mortality.

On their nesting grounds, Spectacled Eiders feed primarily by dabbling in shallow fresh or
brackish ponds, or on flooded tundra (Dau 1974; Kistchinski and Flint 1974). Cottam (1939)
analyzed 16 adults collected in May-July (possibly including migrant birds) and found that
animal foods, primarily molluscs, comprised 75% of stomach contents. Cranefly larvae
(Tipulidae, Prionocera spp.) dominated in pre-break-up (YKD) (Dau 1974) and June (AR)
(Kistchinski and Flint 1974) adult diets, and insects in general dominated all age-class diets
after break-up (Dau 1974; Kistchinski and Flint 1974). Kondratev and Zadorina (1992) found
that trichopterans and chironimid larvae dominated the diet of adult hens on the Chaun River
Delta, especially in spring, followed by crustaceans later in the season. Chicks feed
predominantly on small, freshwater crustaceans (ibid). Plants were taken by all age classes,
particularly Potamogeton seeds (Dau 1974) and Ranunculus seeds (Kistchinski and Flint 1974),
which may act as stomach gastrolites in the absence of available gravel (ibid). Upland feeding
on Empetrum nigrum (crowberry) also has been recorded (Cottam 1939; Dau 1974).

Few data are available on the diets of Spectacled Eiders at sea. Cottam (1939) found primarily
amphipods, as well as molluscs, in 2 birds collected at St. Lawrence Island in January. The
most common foods taken by Spectacled Eiders shot by subsistence hunters in May and June
near St. Lawrence Island were molluscs and crabs (M. R. Petersen, pers. comm.).

The little information available on diseases in Spectacled Eiders comes from birds in captivity:
captive eiders are known to be susceptible to aspergillosis (Hillgarth and Kear 1979; Allen and
Allen undated). More research has been conducted on parasites of Spectacled Eiders than on
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their diseases (e.g., Schiller 1954, 1955; Deblock and Rausch 1972; Bondarenko 1975;
Bondarenko and Kontrimavichus 1976, 1979; Dau 1978; Atrashkevich 1982; Regel and -
Bondarenko 1982; Regel 1986; Nikishin and Krasnoshchekov 1986; Nikishin 1988 ). Most of
this literature is on the taxonomy and morphology of the parasites themselves rather than on
the effects of the parasites on the birds. '

Habitat

Breeding habitats of Spectacled Eiders have been described in both subarctic (Dau 1974;
Harwood and Moran 1991, 1993;-Moran and Harwood 1994; Moran 1995; -J. B. Grand, pers.
comm.) and arctic areas (Kistchinski and Flint 1974; Derksen et al. 1981; Kondratev and
Zadorina 1992; Warnock and Troy 1992; TERA 1995). Although subarctic and arctic nesting
areas differ in vegetative composition and some aspects of physiography, most Spectacled
Eiders in both regions occur in coastal habitats.

The coastal fringe of the YKD is the only high-density Spectacled Eider (3.0-6.8 birds/km?)
subarctic breeding habitat (Dau and Kistchinski 1977; C. Harwood, pers. comm.; T. Moran,
pers. comm.; W. Eldridge, pers. comm.). In this area, nesting is restricted to low, wet sedge
and grass marshes with numerous small, shallow waterbodies. Most nesting sites are within
2m of waterbodies, primarily along shorelines, peninsulas, or on islands (Dau 1974; Moran
and Harwood 1994). Nests rarely occur more than 190 m from water. These habitats can be
inundated by extreme high tides or during storm surges; because of this irregular flooding,
they are referred to collectively as the "vegetated intertidal zone" (King and Dau 1981).
Spectacled Eiders share this zone with several species of geese and numerous other waterbird
species, including Common Eiders (King and Lensink 1971; King and Dau 1981).

Nesting habitats for Spectacled Eiders on the YKD are within the Yukon Delta National
Wildlife Refuge (YDNWR) or on lands owned by various Native village corporations (Figure
8). The historically dispersed human population in this area has expanded and converged into
Jlarge, permanent villages. Hunting and other forms of disturbance in habitats used frequently
by humans may have altered the distribution and habitat use by Spectacled Eiders and other
species on the YKD (Nelson 1887; Brandt 1943; Kertell 1991; Stehn et al. 1993).

Important habitats for arctic-breeding Spectacled Eiders include large river deltas, tundra rich
in lakes, and wet, polygonized coastal plains with numerous waterbodies. Densities of 0.1 to
12 birds/km? have been recorded in these areas (Dementev and Gladkov 1952; Kistchinski and
Flint 1974; Derksen et al. 1981; Stishov 1992; Warnock and Troy 1992). Along the arctic
coast of Alaska, Spectacled Eiders are seen most commonly during the breeding season near
shallow-Arctophila and shallow-Carex ponds (Derksen et. al. 1981; Warnock and Troy 1992;
Anderson and Cooper 1994), which are flooded but vegetated, with low islands or ridges
suitable as nest sites (Anderson et al. 1995). Warnock and Troy (1992) recorded substantial
use of artificial impoundments near oil development facilities in Prudhoe Bay for feeding.
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In this region, Spectacled Eider nests are generally within several meters of waterbodies
(TERA 1993; Anderson and Cooper 1994; Smith et al. 1994; Anderson et al. 1995; Johnson
1995; B. Anderson, pers. comm.), and are found on lake edges in basin wetland complexes
(Smith et al. 1994), on ridges on polygons containing permanent water and emergent sedge or
grass (Rothe et al. 1983; North 1990), and along the edge of deep open lakes (Bergman et al.
1977; Derksen et al. 1981).

Nesting habitats of Spectacled Eiders in coastal Russia have been described near the Indigirka
(Kistchinski and Flint 1974; D. Esler, pers. comm.), Ekviatap (Stishov 1992), and Chaun
rivers (Kondratev and Zadorina 1992). Nests were generally within several meters of
waterbodies, except on coastal islands of the Indigirka River Delta where some nests were
found >50m from the nearest waterbody (D. Esler, per. comm.). Preferred habitats on the
Indigirka River and Chaun River deltas were islands in lakes or small, elevated areas in
flooded sedge and grass marshes called "laydas" (Kistchinski and Flint 1974; Kondratev and
Zadorina 1992). In these habitats, Spectacled Eider nests were found commonly near colonies
of gulls or terns. In contrast, solitary pairs nested in low densities in uniform tundra areas that
were rich in lakes.

Female Spectacled Eiders rear their broods in shallow ponds and lakes with emergent
vegetation, in basin wetland complexes and on deep open lakes (Dau 1974; Kistchinski and
Flint 1974; Derksen et al. 1981; Warnock and Troy 1992; Anderson and Cooper 1994;
Anderson et al. 1995; C. Harwood, pers. comm.; T. Moran, pers. comm.; J. B. Grand, pers.
comm.). J. B. Grand and associates (pers. comm.) found that females selected areas of low to
moderate salinity for brood-rearing. Ducklings of other species are known to exhibit adverse
physiological effects when freshwater is not available (Schmidt-Nielsen and Kim 1964;
Baudinette et al. 1982; Moorman 1990). In the arctic, Derksen et al. (1981) found Spectacled
Eider broods associated with shallow-Carex and deep-open Arctophila lakes. Ponds with
emergents are important brood-rearing habitats (Warnock and Troy 1992; Anderson and
Cooper 1994; Anderson et al. 1995; TERA 1995).

Spectacled Eiders spend 8-10 months/year in the Bering and Chukchi seas (Dau and
Kistchinski 1977). Although considerable data exist on the climate (Brower et al. 1977),
oceanography, and biological resources of these areas (Hood and Kelley 1974; Sayles et al.
"~ 1979; Hood and Calder 1981), an evaluation of the relationship between environmental
parameters and the seasonal distribution of molting, staging, and wintering Spectacled Eiders
is lacking. Satellite monitoring of climatic and sea ice conditions was used to identify
polynyas in the Bering Sea which may be potential Spectacled Eider habitat (Dau and
Kistchinski 1977), but these areas have not been adequately surveyed (McRoy et al. 1971;
Everett et al. 1989). Dau and Kistchinski (1977) thought Spectacled Eiders would be found in
waters <30 m deep. Recent data from fall staging and wintering areas suggest that Spectacled
Eiders may be found in waters twice that depth (M. R. Petersen, pers. comm.).
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E. Distinct Population Segments

The Endangered Species Act (as amended in 1978) provides protection to "...any distinct
population segment of any species of vertebrate fish or wildlife which interbreeds when mature."
Congress (Senate Report 151, 96th Congress, 1st Session) instructed the Secretary of the Interior
to exercise this authority "...sparingly and only when the biological evidence indicates that such
action is warranted."

In the "Policy Regarding the Recognition of Distinct Vertebrate Population Segments under the
Endangered Species Act" (USFWS 1996), the Service defined "distinct population segment" for
the purposes of listing, delisting and reclassifying vertebrates. Under the policy, three elements
are to be considered sequentially in determining the status of a potentially distinct population
segment: 1) the discreteness of the population relative to the rest of the species; 2) the
significance of the population segment to the species; and 3) the population segment's
conservation status in relation to the Act's standards for listing (i.e., is the population segment
endangered or threatened when treated as if it were a species?).

The three breeding populations of Spectacled Eiders (i.e., YKD, NS, and AR) meet the criteria
for designation as distinct population segments under the policy. The criteria for evaluating each
element are presented below, along with the corresponding analyses of the Spectacled Eider
breeding populations.

Criteria

A population segment of a vertebrate species may be considered discrete if it satisfies one of the
following criteria:

1. It is markedly separated from other populations of the same taxon as a consequence of
physical, physiological, ecological, or behavioral factors.

2. It is delimited by international governmental boundaries within which differences in control
of exploitation, management of habitat, conservation status, or regulatory mechanisms exist
that are significant in light of section 4(a)(1)(D) of the Act.

Analysis

The three main breeding populations are physically separated from one another by several
hundred kilometers, and, on that basis alone, they fulfill the first criterion of being "markedly
separated.” Although perhaps only reflecting facultative responses to the environment, these
populations also exhibit marked ecological and behavioral differences such as different migration
routes and breeding chronologies. No data exist to evaluate the possibility of physiological
differences.
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Under this policy, Spectacled Eiders breeding in Russia and Alaska can be defined as separate
populations as well, because of the international boundary separating their nesting grounds.
Although this criterion is not based in biology, it clearly reflects Congress' intent to recognize
populations which might be negatively affected by international inconsistencies in conservation

policy.
El 11 - Sienif
Criteria

If a population segment satisfies at least one of the above criteria for discreteness, its biological
and ecological significance will then be considered. This consideration may include, but is not
limited to, the following:

1. Persistence of the discrete population segment in an ecological setting unusual or unique
for the taxon.

2. Evidence that the loss of the discrete population segment would result in a significant gap
in the range of the taxon.

3. Evidence that the discrete population segment represents the only surviving natural
occurrence of a taxon that may be more abundant as an introduced population outside its
historic range.

4. Evidence that the discrete population segment differs markedly from other populations of
the species in its genetic characteristics.

Because precise circumstances are likely to vary considerably from case-to-case, it is not possible
to describe prospectively all the classes of information that might bear on the biological and
ecological importance of a discrete population segment.

Analysis

The first two significance criteria are germane to the Spectacled Eider populations in question.
Under the first criterion, the YKD population is unique in two ways: it is the only major subarctic
population and the only population limited almost exclusively to vegetated intertidal habitats. On
both counts, the YKD population warrants designation as a significant population segment. All
three populations warrant distinct population status under the second criterion, for the loss of any
one of the three would result in a significant gap in the range of the taxon.

The third criterion does not apply to the Spectacled Eider. The possibility of genetic
differentiation among the three populations (criterion 4) is currently being explored but the
analysis has not yet been completed.
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A final consideration involves information related to, but not specifically addressed in, the criteria
listed above. One of the purposes of the Endangered Species Act is to “provide a means whereby
the ecosystems upon which endangered species and threatened species depend may be
conserved.” The Service has recently instituted an ecosystem approach to fish and wildlife
management. As part of this effort, the Service has defined 52 ecosystems nationwide. The YKD
is one of 7 terrestrial ecosystems in Alaska, and the NS comprises a major portion of the Arctic
Alaska ecosystem. Thus, from an ecosystem perspective, the two Alaskan populations of
Spectacled Eiders inhabit different ecological settings.

Element II1 - Status

If a population segment is discrete and significant (i.e., it is a distinct population segment), its

evaluation for endangered or threatened status will be based on the Act's definition of those terms
.and a review of the factors enumerated in section 4(a). It may be appropriate to assign different

classifications to different distinct population segments of the same vertebrate taxon.

Analysis

The three Spectacled Eider populations warrant designation as distinct population segments. All
three fulfill at least one criterion under both the discreteness and significance elements of the
vertebrate population policy. This recovery plan calls for analysis of the status of each Spectacled
Eider population in respect to the recovery criteria outlined in the next section (Part II -
Recovery).

The status and trend of the YKD population are well known; only recently have minimum
population estimates been obtained for AR and NS populations. The YKD population is quite
low relative to historical levels and has sustained a steep, long-term population decline.

The AR population is quite large, but no reliable trend information is likely to be available in the
near future. Survey data over 3 years suggest that the NS population is larger than originally
suspected (Dau and Kistchinski 1977), and continued annual surveys should provide trend data
within a few years. Status reviews of AR and YKD populations appear warranted at this time.
Additional years of survey data are required for the NS population before a status review is
appropriate.



II. RECOVERY

A. Objective and Criteria

Overview

The objective of this plan is to provide strategies that recover the world population of
Spectacled Eiders so that the species can be delisted. Criteria and threshold levels for
reclassifying-(i.e., from threatened to endangered or from endangered to threatened) and for -
complete delisting are presented in the following discussion. Justification for the use of
specific thresholds appears in Appendices I and II. The Service will obtain recommendations
for reclassification and delisting from the Spectacled Eider Recovery Team, or, if the
Recovery Team no longer exists, by independent review of the evidence by qualified scientists.

For reclassifying the status of Spectacled Eiders, the status of each of the 3 major populations
will be considered independently. Unless otherwise indicated, the term "population” means
the pool of birds that breeds in one of three primary geographic areas (YKD, NS, and AR; see
Section E, Introduction). A few tens of Spectacled Eiders also may nest on St. Lawrence
Island and the Seward Peninsula of Alaska. For the purposes of this plan, they will be
classified with the NS population until data are obtained that support an alternative approach.

The goal of classifying populations as threatened or endangered is to establish priorities for
research and management according to the relative risk the populations face. One widely used
measure of risk is the probability of becoming extinct in a specified amount of time. The
probability of going extinct cannot be measured directly; it can, however, be estimated as the
consequence of the population growth rate and the variability in that rate. For Spectacled
Eiders, we must convert abundance estimates through time (i.e., trends) into measures of risk
(e.g., probabilities of extinction).

Uncertainty in Decision-making

Translating trend data into measures of risk is not a straightforward task. Because we cannot
count all the birds in a population, measures of abundance are uncertain. In addition,
population growth rates may be relatively constant through time or they may fluctuate widely.
This uncertainty makes our decisions about classifying a population according to risk uncertain
as well. Appendices I and II address this complexity and describe in detail how population
growth rate, estimated by regressing abundance against time, is translated into risk of
extinction. The implications of uncertainty are provided here in a less technical format.
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Trend data are analyzed to inform wildlife managers about the risks faced by populations. As
noted above, however, the uncertainty in abundance and trend data can lead to errors of
interpretation and, therefore, decision-making. In terms of threatened and endangered species
classifications, two possible errors might occur: 1) failing to classify a threatened or
endangered population that should be classified (the under-protective error); and 2) classifying
a population as threatened or endangered when it should not be classified (the over-protective
error). The decision about when to classify a species to a specific risk category depends on the
costs of making the over- or under-protective errors. We analyze the eider trend data using
Bayesian statistics, which allows us to directly incorporate the costs of errors into the decision-
making framework. For the purposes of this analysis, the team considered the costs of
committing under- or over-protective errors to be equal.

Bayesian analysis results in a probability distribution for population growth rate (r) given all
the available data and uncertainty about the variability in population growth rate (Taylor et al.
in press). We can therefore answer such questions as "What is the probability that this o
population was experiencing a decline of >5%/year when these data were gathered?" Before
using such a probability distribution (called a posterior distribution in Bayesian statistics) in
decision making, we must specify the costs of committing errors. If we erroneously fail to
classify a population declining at 5%/year, it is a more serious mistake than failing to classify
a population declining at 1%/year. Indeed, we have just noted that species should be classified
by the level of risk and the level of risk increases with increasing rate of decline. Bayesians
call the costs at different values of r (population growth rate) "loss functions” (Figure 9,
details in Appendix II). References to "loss" and "loss functions" in the following discussion
refer to the costs of making incorrect management decisions and should not be confused with
loss of birds (i.e. a population decline).

The cost of making decision errors (loss functions) is measured in terms of the probability of
decreasing to under 250 adults in 50 years. Thus, the loss functions are in units that reflect the
consequences of the management decision. The time required to determine the cause of
decline and attempt to reverse was estimated by the recovery team to be about 50 years. A
population of 250 adults was chosen as the point when prudent management action is reduced
to the single alternative of captive breeding. A decision with high risk is one which has a
greater likelihood of resulting in the population decreasing to under 250 adults in 50 years. A
decision with low risk is one which has less likelihood of resulting in the population decreasing
to under 250 adults in 50 years. In Figure 9, the loss function with filled square symbols gives
the loss of not classifying the population for different population growth rates (the under-
protection error). Clearly, there is no loss when the population is stable or growing (r > 0)
because the correct decision was made. Similarly, if the decision threshold to classify as
endangered is r = -0.05, then the loss if the decision is to classify is zero when r < -0.05
because the correct decision was made. The decision to equalize over and under-protection
errors makes these functions symmetrical around r = -0.025.
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Figure 9. Loss functions for the under-protection error (failure to classify) in filled squares
and the over-protection error (falsely classifying) in open squares. Risk is measured as the
probability of becoming critical (<250 adults) within 50 years. The decision to equalize risk
makes the functions symmetrical around r = -0.025.
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Figure 10. A hypothetical posterior distribution for r superimposed on the loss functions.
Calculating the under-protection error loss is done by multiplying the loss function for the
decision not to classify times the posterior distribution for each value of r and summing the
results. The over-protection loss is calculated in a similar fashion. Table 1 in Appendix 11
gives the calculation for this sample figure.
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If we knew the exact population growth rate we could simply make the decision that resulted
in the smallest loss. For example, if r = -0.05, the decision to not classify would result in a
loss of 0.06, while the decision to classify would result in a loss of zero. We are therefore
likely to incur a greater loss (make a more costly decision) if we decide not to classify than if
we chose to classify the populations. We would therefore choose to classify the populations as
endangered so as to minimize loss. Although the estimate of r will contain large degrees of
uncertainty, the Bayesian analysis produces a distribution giving the probability of having
obtained the existing trend data (from annual surveys) for each population growth rate. We
can then estimate the losses from over and under-protection errors by multiplying the loss
function times the probability of r given the trend data for each possible value of r and
summing these products to get the total loss.

Figure 10 shows a hypothetical example with a probability distribution for r superimposed on

- the loss functions. Table 1 in Appendix II shows a simplified calculation of the total losses to
illustrate the multiplication process. For this example the under-protection loss (0.124) is over
100 times the over-protection loss (0.001) so the decision that minimizes loss is to classify the
population.

Thresholds

A recovery plan must establish quantitative criteria for reclassifying a species or population
from threatened to endangered (and vice-versa), as well as for delisting entirely. These
criteria can be thought of as action thresholds. For each possible reclassification (including
delisting), this plan provides two alternative criteria which independently trigger a reevaluation
of the population's status. The first alternative in each case couples trend and abundance data;
when trend data are lacking, the second alternative allows for decision-making using only an
estimate of abundance. For declining populations, the abundance thresholds coupled with
trend data are greater than the thresholds when trend data are lacking. Conversely, when
populations are increasing, the abundance thresholds coupled with trend data are lower than
the thresholds when trend data are lacking. In both cases, a change in status is warranted
sooner if the direction and magnitude of population change are known.

Appendix I develops the rationale for selecting specific quantitative thresholds. For declining’
populations, thresholds should provide time to identify the cause(s) of decline and implement
recovery actions before the population shrinks to dangerously low levels. For growing
populations, the thresholds should guarantee that progress to recovery cannot be reversed
easily, while simultaneously ensuring that the rigorous protection of the Endangered Species
Act is not unnecessarily extended. The reader should note, however, that the uncertainty in
trend and abundance estimates is exacerbated by an even greater uncertainty in the efficacy of
recovery efforts. We are unable to predict exactly how quickly a population will decline or
how quickly it will respond to recovery efforts. As a result, the selection of thresholds
involves a blend of both science and intuition, and is, therefore, somewhat arbitrary. Like
medical guidelines for conditions such as high blood pressure and high cholesterol, population
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thresholds are not "magic numbers" that guarantee extinction or recovery. Instead, these -
thresholds serve as mileposts that identify populations at high risk and measure progress at
reducing that risk.

For example, the World Conservation Union (International Union for the Conservation of
Nature [IUCN]) has suggested risk levels (i.e., thresholds) for classifying species (see
Appendix I). The Service considered the IUCN criteria as guidelines in developing the
reclassification criteria for Spectacled Eiders. Specifically, the IUCN has identified a
population level of 125 pairs as critically endangered, and the population models in Appendix I
of this plan use 125 pairs as a benchmark for assessing the risk of extinction. -

There is no particular biological significance to the exact number chosen for the "critical"
population size. The value could just have easily been 150 or 100. Despite the somewhat
arbitrary nature of the number, however, such a figure has both heuristic and practical
applications. Consider a population of 2,000 pairs (roughly the size of the Spectacled Eider
population on the YKD in 1994). If the population declines at a rate of 5%/year, extinction is
over a century away, but the population will spend nearly half of the next 100 years at
numbers less than 125 pairs (Figure 11). Thus, the extinction time gives an overly optimistic
picture of how much time remains for conservation action to be implemented effectively. In
other words, in most cases, once a population falls below about 125 pairs, only the most
radical conservation efforts will result in its full recovery. The critical population size,
therefore, is used as a practical baseline to estimate the time remaining for constructive
research and recovery actions. '

The reclassification criteria presented below should be viewed in the same light. Passing a
specific population threshold defined in this plan neither seals the fate of declining populations
nor secures the future for increasing populations. Rather than defining biological failsafe
points, the criteria identify thresholds at which the Service's level of concern about a
population changes. The calculations in the appendices provide a quantitative framework of
objectivity for what are, ultimately, subjective decisions. By indicating when different levels
of protection are required, the criteria represent the Service's most prudent assessment of a
population's risk.
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Figure 11. A population of 2,000 pairs, declining at 5%/year, will reach the [UCN critical
level of 125 pairs in just 55 years. Although extinction does not occur within the first 100
years, 94% of the population has been lost by the time it reaches the critical level. (Figure by
D. Burn)
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Criteria for Reclassifying from Threatened to Endangered

Section 4 (a) (1) of the Endangered Species Act lists five factors which must be considered
when evaluating the status of a declining species: 1) present or threatened destruction,
modification, or curtailment of its habitat or range; 2) overutilization for commercial,
recreational, scientific, or educational purposes; 3) disease or predation; 4) the inadequacy of
existing regulatory mechanisms; and 5) other natural or manmade factors affecting its
continued existence. For the purposes of this plan, a population of Spectacled Eiders will be
considered for reclassification from threatened to endangered when these five factors are
reviewed for evidence of threats to the population and when:

1) The population is declining by >5%/year, as judged by the following statistical
measures:

- the under-protection loss exceeds the over-protection loss, which is .
calculated using trend data [based on at least 5 years (1 survey/year) of data
but not exceeding a' 15 year period] and loss functions where the loss when
classifying is zero when r < -0.05 and the loss when not classifying is zero
when r 2 0 (figure 9); AND

- the minimum estimated population size is <3,000 breeding pairs for >1
year; :

OR

2) the minimum estimated population size is <2,000 breeding pairs in any 1 year,
unless >1 survey during the following 2 years produces an estimate of > 2,000
breeding pairs.

In these criteria, "r" is the population growth rate. "Minimum estimated breeding population
size" is intended to mean that the population has a very high probability of exceeding this
value. It therefore can be the greater of two estimates, as determined from the "best” available
data: (1) the lower limit of the 95% confidence interval (CI) of the population estimate
(derived from using any subset of the data that yields the highest lower limit), including a
visibility correction factor; or (2) the actual number of birds counted during population
surveys. Use of the lower 95% CI of the population estimate accounts conservatively for lack
of precision in abundance estimates. Using the lower 95% CI means there will be at least that
many, and probably more, pairs of birds still breeding in that population. Breeding population
size may be estimated by aerial (breeding pair) surveys or ground (nesting) surveys, whichever
provides more precise estimates.

Note that the criteria for reclassifying from threatened to endangered status are independent, in
that either criterion may be met for reclassification. Either strong evidence for a "significant”
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decline over a several-year period, in conjunction with a specific minimum population size, or
a low minimum size of the breeding population signifies the possibility of imminent extinction
of that population. The >5 samples (surveys) should be taken over 25 consecutive years,
although the use of consecutive years is not a formal requirement. Use of trend data is also
limited to the 15 most recent years to omit historical data from current estimates of risk.
Further, the specified rate of decline does not have to be met every year of the sampling
period--it only must average this rate over the entire sampling period.

Criteria for Reclassifying from Endangered to Threatened

A population will be considered for reclassification from endangered to threatened status when
the five factors for listing under the Endangered Species Act are reviewed for evidence of
threats to the population and when:

(1) The population is increasing as judged by the following statistical measures:

- the over-protection loss exceeds the under-protection loss, which is
calculated using trend data [based on at least 10 years (1 survey/year) of
data but not exceeding a 15 year period] and where loss functions are
symmetrical around r = 0 with a zero loss for both functions whenr = 0
(see Appendix II, Figure II-1); AND ‘

- the minimum estimated population size is >3,000 breeding pairs for 21
year;

OR

(2) The minimum estimated population size is 25,000 breeding pairs over >3 surveys (1
survey/year, with surveys preferably being consecutive).

Note that the criteria for reclassifying from endangered to threatened status are independent, in
that either criterion may be met for reclassification to occur. Before reclassifying a population
from endangered to threatened, however, there should be high confidence that the population -
is increasing and that it has increased in overall size to the point at which it is no longer in
imminent danger of extinction. Knowing the exact rate of increase of the population is not a
formal requirement in this case--there simply should be strong evidence that an increase is
occurring. If, however, the population meets criterion (1) above within 10 years, it will have
increased dramatically from endangered levels. It is more likely that the population will
increase at a slower rate, requiring more than 10 years for the minimum estimated population
size of 3,000 breeding pairs to be achieved. This increased time, in turn, will increase the
statistical power of the test and, thus, confidence that the population actually is increasing.
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Criteria for Delisting from Threatened Status

A population will be considered for delisting from threatened status when the five factors for
listing under the Endangered Species Act are reviewed for evidence of threats to the population
and when

(1) The population is increasing as judged by the following statistical measures:

- the over-protection loss exceeds the under-protection loss, which is
calculated using trend data [based on at least 10 years (1 survey/year) of
data but not exceeding a 15 year period] and where loss functions
symmetrical around r = 0 with a zero loss for both functions when r = 0
(see Appendix II, Figure II-1); AND

- the minimum estimated population size is 26,000 breeding pairs;
OR

(2) the minimum estimated population size is > 10,000 breeding pairs over >3 surveys (1
survey/year, with surveys preferably being consecutive) or the minimum estimate of
abundance exceeds 25,000 breeding pairs in any survey.

Note that the criteria for delisting a population from threatened status are independent, in that
either criterion may be met for delisting to occur. Once recovery has begun, the evidence
should be strong that a population is either large, or increasing, self-sustaining, and no longer
in foreseeable danger of extinction. '

Toward achieving the recovery objectives outlined above, this plan establishes intermediate
objectives to: (1) identify and, if possible, eliminate the cause(s) of the decline; and (2)
identify and, if possible, eliminate any obstacle(s) to recovery (see Narrative Qutline).
Achieving these intermediate objectives will almost certainly be required to halt the current
population decline(s) and to allow recovery. Substantially increasing our understanding of
causes and obstacles as they relate to recovery is not, in and of itself, the primary objective of
this recovery plan. For example, the species may recover without the Service ever
determining the actual cause for the original decline. Under such circumstances, delisting
should proceed if the population has increased to desired levels and appears to be in no danger
of extinction.

Estimated date for completion of recovery

The estimated date for recovery of the world population of Spectacled Eiders is unknown, for
several reasons. First, the cause(s) of the decline are unknown. Second, some obstacle(s) to
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recovery are unknown or poorly understood. Third, even if all cause(s) and obstacle(s) are
identified, it is possible that they are caused by factors that cannot be eliminated or altered
sufficiently to allow recovery. As more information becomes available, the recovery date will
be estimated in subsequent revisions of this plan.

B. Strategies for Recovery

In "Policy Guidelines for Planning and Coordinating Recovery of Endangered and Threatened
Species” (USFWS 1990), recovery teams are directed to enumerate actions that address threats
to the species of concern. In the Narrative Outline, all tasks necessary to achieve full recovery
of the species are to be specified. Such an approach is premature for Spectacled Eiders,
however. Causes of the dramatic decline of this species, as well as current obstacles to
recovery, have yet to be determined. Basic information about the distribution and abundance
of Spectacled Eiders throughout the year is fragmentary, as is our understanding of the
demography and population dynamics of this species. Whether the nesting populations of
Spectacled Eiders in the three primary geographic areas are genetically or demographically
distinct is unknown, yet specific recovery actions and priorities may hinge on such a
determination. In light of these significant data gaps, an exhaustive list of tasks required to
achieve recovery cannot yet be presented. Instead, interim recovery efforts are recommended
that proceed simultaneously along three fronts: (1) preliminary management actions targeting
known sources of mortality; (2) exploratory data collection and analysis; and (3) hypothesis-
testing. - ,

The first aspect of this plan's approach to Spectacled Eider recovery includes management
actions: those tasks that typically are identified in the Narrative Outline of a recovery plan to
effect a species' recovery. Management actions to eliminate the threats to a species (be they
causes of the decline or obstacles to recovery) can proceed most constructively when those
threats have been identified and their effects quantified. Management actions, however,

should not be set aside until exploratory data collection has been completed. When possible,

managers should strive to eliminate sources of mortality, even if such sources are unlikely to
be responsible for the initial decline of the species. Early, effective efforts to reduce mortality
and increase productivity will provide additional time for the eiders until researchers have
confirmed or identified the actual causes of decline and the most serious threats to the birds'
future. '

The second aspect of recovery activity--exploratory data collection and analysis--should be a
continuation and refinement of the research and survey efforts that were initiated in 1991 after
the petition to list this species. To address the many topics in need of elucidation, these efforts
will have to be expanded significantly in the immediate future. Truly exploratory data
collection probably will continue for at least four more years.
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The final aspect of Spectacled Eider recovery will involve the formulation and testing of
specific hypotheses about the cause(s) of the eiders' decline and the importance of specific
obstacles to recovery. To date, several hypotheses have been suggested to account for the
decline of this species, and the Service's prioritization of these preliminary hypotheses has
guided much of the ongoing exploratory data collection. At present, however, data are
inadequate for rigorously developing and quantitatively testing most of them. In addition, the
relatively few data pertaining to these hypotheses have yet to be comprehensively summarized
and evaluated. :

To make substantial progress toward recovery, it is imperative that all research be designed -
and implemented within a hypothesis-testing framework. The current lack of data, however,
should not be construed as an excuse for unfocused data collection during the exploratory
phase, nor should all hypothesis refinement be postponed until the end of exploratory
investigation. As data become available incrementally, the hypotheses should be increasingly
fine-tuned. Whenever possible, the Service should evaluate hypotheses on the basis of existing
data and summarize these evaluations in the form of official position papers. These summaries
will be essential for prioritizing work plans to ensure that scarce dollars and human resources
are consistently applied to the most viable and/or most easily-tested hypotheses. Exploratory
data collection and hypothesis-testing are concurrent processes, with improvements,
refinements, and evaluations of the latter task ultimately being contingent upon successful
completion of the former one.

Over the next several years, recovery efforts should focus on the following topics:

a. jons--Although limited in scope, a suite of management actions is

available that could reduce the rate of the Spectacled Eider's population decline and pave
the way for recovery once the obstacles have been identified. Most specific tasks fall into
four broad categories: (1) reduction of eider. mortality; (2) development of ownership in
recovery through increased dialogue and Memoranda of Agreement; (3) Section 7
consultations and permitting; and (4) development of captive flocks.

Confirmed sources of eider mortality include lead poisoning, predation, human harvest,
injury, and researcher impact. Since these sources of Spectacled Eider mortality operate -
on the breeding grounds, the people who share the land with the eiders must be intimately
involved in the recovery process. Current dialogue must be expanded to develop a
common understanding and cooperation essential to effect recovery. Through Memoranda
of Agreement, the Service involves in the decision making process local governments,
Native organizations and villages, the ADF&G, and the National Biological Service in
developing the most effective strategies to achieve reductions in eider mortality. If
appropriate, the Memoranda of Agreement for managing marine mammals and the Yukon-
Kuskokwim Delta Goose Management Plan could serve as models for eider agreements.



At the same time, the Service should continue to limit collecting eiders or their eggs for
scientific, educational, and avicultural use. In addition, recommendations for avoiding
adverse impacts (Appendix IV) from development activities have been drafted and used in
Section 7 consultations since 1993. These measures should be refined and continued, with
cumulative impacts from all biclogical and industrial activities tracked.

The Service also should continue to cooperate in the development of captive flocks of
Spectacled Eiders. Although the Spectacled Eider has not yet declined to the point where
captive-breeding for reintroduction is necessary, prudence dictates that preliminary efforts
in this direction be initiated. - The .value of captive flocks transcends the need to be
prepared for last-ditch reintroductions. For example, studies of captive birds can provide
important data about the species’ basic biology. Such information may illuminate avenues
of research, increase our ability to evaluate hypotheses, and directly aid in practical
recovery efforts.

Traditional law enforcement activities (e.g., hunter contacts, citations) can be important
tools for maintaining or restoring wildlife populations. in the absence of an understanding
among the resource users of the eider population problems and the benefits of reduced
harvest, however, such actions are unlikely to contribute significantly to a reduction in
Spectacled Eider mortality. In fact, an enforcement policy which specifically targets the
harvest of Spectacled Eiders would almost certainly reduce the reporting rate of surveyed
hunters and engender resentment among potential partners in recovery. Therefore, an
increase in traditional law enforcement activity is not recommended until law enforcement
and other harvest reduction tools are addressed through increased communication, perhaps
including Memoranda of Understanding. Existing law enforcement levels under the
Migratory Bird Treaty Act will continue.

b. Abundance and Distribution--Much remains to be learned about the distribution of
Spectacled Eiders in space and time. The broad outlines of distribution are best known for

the breeding season. Even then, geographic variation in abundance is poorly understood
for the NS and AR. Such spatial heterogeneity can seriously compromise monitoring
efforts, and surveys that are being developed to monitor these populations should be
improved and continued. Away from the breeding grounds, there are few data on
distribution and abundance. Recent satellite telemetry and fall aerial surveys have
suggested spatial and temporal patterns for migration routes, staging areas, and wintering
sites of the three breeding populations, but additional aerial surveys and studies using
longer-lasting transmitters will be required to confirm these patterns. These sites should be
visited to determine seasonal patterns of abundance and habitat use by different age and sex
classes. Either aerial or ship-based surveys may be appropriate.

For evaluating the status of a population, trend data may be as important as are estimates
of abundance. Long-term trend data exist only for the YKD breeding population of
Spectacled Eiders. Several independent data sets from that area demonstrate striking
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concordance in their descriptions of the eiders' decline. Neither of the two most precise
surveys (one aerial, one ground-based), however, were designed specifically to monitor
numbers of Spectacled Eiders. Manipulation of these databases to include inter-survey
comparisons and restratification may lead to survey modifications that will yield a more
precise estimate of the breeding population and its trend.

With the exception of a small data set from the Prudhoe Bay oil fields and traditional
ecological knowledge from Wainwright, no trend data exist for Spectacled Eider
populations on the NS or in AR. Further, with the exception of a crude estimate from the
Indigirka Delta, there are no estimates of historical population sizes in either of these two
regions. Accurate and precise estimates of sizes and trends of populations will be needed
for evaluating whether or not these populations meet the criteria for reclassification.
Therefore, it is important that recently-initiated survey efforts on the NS and in AR be
continued and enhanced with consideration of the effort needed to obtain the precision
achieved on the YKD. For all surveys, a power analysis should be conducted. In other ;
words, the probability of detecting a true change in population size must be determined,
and surveys should be refined accordingly to improve precision.

c. Population Dynamics--Although trend data can indicate the overall response of a

population to its environment, such data alone can neither illuminate the causes for such
responses nor predict the probabilities of specific responses in the future. Questions
concerning population dynamics fall within the scope of population modeling and
demographics.

Among various types of population models, population viability analysis (PVA) has
become almost de rigeur in recovery planning for endangered species. PVA can generate
estimates for minimum viable population sizes at varying levels of risk (i.e., probabilities
of long-term persistence). PVA has limitations, however, and such an approach is not
necessarily appropriate in all circumstances. Specifically, it is inappropriate to use
demographic data from a declining population (such as the Spectacled Eider population on
the YKD) to conduct a PVA. -

As an exercise, however, PVA can help to guide decisions about research priorities and
recovery criteria. Population modeling, including PVA, will be a central aspect of
Spectacled Eider recovery planning, both during and beyond the exploratory phase of data
collection. Initially, this modeling will highlight critical data gaps. Then, as life history
data accumulate, the models should become increasingly robust and predictive and, thus,
should allow evaluation of hypotheses addressing the cause(s) of the eiders' decline and
assessing obstacles to recovery. In addition, some models may help us assess the urgency
of required actions if populations slip toward extinction. For stable or growing
populations, minimum viable population models should allow us to estimate the time
needed for recovery, and, for planning purposes, the cost of that recovery.
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Quantitative criteria for reclassifying and delisting Spectacled Eiders are proposed in this
document. These criteria, however, were developed in the general absence of basic
demographic data for this species. Similarly, the population model presented in Appendix
II represents, at best, a crude estimate, since many of the data used in generating this
model were derived from similar species for which data are available. To be able to
develop models with greater predictive power and delisting criteria with stronger
foundations, we must obtain accurate and precise estimates for critical demographic
variables such as adult survival, juvenile survival, fecundity, and age at first breeding.

Data-rich population models also will be important for evaluating hypotheses used in .
addressing the cause(s) of the Spectacled Eider's decline. For example, estimates of adult
female survivorship can be used to test the null hypothesis that the decline was caused by
excessive adult female mortality. Strong evidence refuting this hypothesis would allow
investigators to move on to a consideration of other hypotheses. If, however, the
survivorship data indicate that a certain age or sex class is exhibiting a disproportionately
high mortality rate, research efforts can be reoriented to target that portion of the
population. Such focused research increases the likelihood of both discovering the primary
causes of decline and identifying current obstacles to recovery.

A final benefit of robust demographic data pertains to population monitoring. Two
methods are available for monitoring populations of free-ranging vertebrates: field surveys
and demographic analyses. As population size and density increase, field surveys are more
powerful than demographic analyses. At very low population sizes and densities, however,
a demographic analysis of population trends becomes increasingly powerful (Taylor and
Gerrodette 1993). If Spectacled Eider populations continue to decline, this alternative
method for evaluating population trends may become necessary.

d. Contaminants--In recent years, several species of marine vertebrates have exhibited
population declines or reproductive failures in the Bering Sea and North Pacific. One
hypothesis to account for these declines and failures suggests that animals high in the food
chain are accumulating dangerous levels of environmental contaminants. Although the
links between specific contaminant levels and reductions in survival and reproduction
remain to be demonstrated in many cases, apparently high concentrations of certain
contaminants have been discovered in several species of northern marine birds and
mammals.

Preliminary assessments of contaminants in Spectacled Eiders have not been encouraging:
at several sites on the YKD, some nesting eiders are accumulating lead on the breeding
grounds, and subsequent death by lead poisoning has been confirmed (Franson et al.,
1995). Analyses of a limited sample of Spectacled Eider carcasses and feathers suggest
that cadmium, selenium, and strontium occur at levels considered elevated in other species.
Because of the insidious nature of environmental contamination and the current paucity of
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data on both levels and effects of this contamination, efforts to assess contamination should
be strongly encouraged.

e. Food Habits—-The habitats used and prey items selected by foraging Spectacled Eiders
away from the breeding grounds remain largely unknown. This absence of data prevents
an evaluation of hypotheses attributing the decline in eiders to either natural or
anthropogenic changes in the trophic structure of Bering Sea food webs. Similarly,
without knowing where and what eiders eat, researchers will be unable to determine the
pathways by which birds might accumulate contaminants.

f. Harvest Levels--Even if available data do not indicate that human harvest triggered or
contributed markedly to the decline of Spectacled Eiders, harvest is still an obstacle to
recovery. Despite the small absolute numbers reported in recent harvest surveys, a low but
constant harvest level will have an increasing impact as population size declines. Of all
known sources of mortality, however, the human harvest of Spectacled Eiders is potentially
the most manageable. Iricreasing adult survival is probably the most effective means to
improve population growth (see Appendix III). To assess both the contribution of harvest
to population trends and the efficacy of specific management actions, a statistically robust
estimate of harvest is necessary.

In theory, the magnitude of mortality by intentional and incidental harvest can be estimated
more rigorously and can be reduced more rapidly than can any other source of mortality.

It will be necessary to evaluate, refine, and expand current harvest monitoring efforts to
include all geographic areas and seasons in which harvest occurs. As with population
monitoring, the power of both ongoing and developing harvest surveys needs to be
determined. Current survey design was not intended and is inadequate for documenting
cither annual variation or trends in harvest levels. For example, although the current
harvest survey on the YKD is statistically valid, it is not powerful: the annual 95% CI for
1985-1992 averages +80% of the harvest estimate. In other words, the survey is
insensitive to all but extreme changes in harvest levels. Greater precision could be
achieved by restratifying and restricting the analysis to those communities known to harvest
Spectacled Eiders or by increasing the sample size. All avenues of survey improvement
should be explored promptly, for both managers and modelers will require estimates of
harvest that are as accurate and precise as possible.

8. Predation--On the breeding grounds, eggs, ducklings, and (to a lesser extent) adults are
susceptible to predation. Foxes, jaegers, and large gulls are probably the most serious
threats during nesting and brood-rearing. Because detailed studies of the Spectacled Eider
were not initiated until the population decline was already underway, it is not known if
predation rates in the last few decades have been higher than historical levels. Several
lines of evidence suggest that predation rates have increased, perhaps as a result of declines
in the abundance of alternative prey resources or of putative increases in predator numbers.



Whether such changes in predator-prey relationships can account for the eiders' decline has
not been determined.

Like human harvest, predation is a known source of Spectacled Eider mortality and may
prove amenable to active management efforts at a local level. The effectiveness of fox
control as a management tool for enhancing eider production needs to be evaluated more
thoroughly. Similarly, the efficacy and limitations of gull control for improving eider
production need to be assessed. :

h. Genetics--In Section II. A, several reasons are provided for managing and assessing the
status of Spectacled Eiders at the population level. Although studies of nuclear DNA
indicate a single panmictic population of spectacled eiders (K. Scribner, pers. comm.), it
has not yet been determined whether these populations can be identified by distinctive
mitochondrial DNA markers or if they differ in behavioral or ecological characteristics that
reflect heritable differences. If there are consistent genetic differences among breeding
areas, the need to maintdin genetic diversity in the species will provide additional impetus
for management at the population level. The degree of population-level distinctiveness also
may affect efforts to define viable population sizes for future recovery planning. Finally,
using genetic markers to link eiders sampled during the non-breeding season to specific
breeding populations with differing growth rates may provide a context for evaluating
hypotheses concerning the cause(s) of the decline and obstacles to recovery. Therefore, it
is important to determine the genetic profile and identify potentially heritable traits of birds
breeding in each of the three major populations.

i. Diseases and Parasites--Few data have been collected on the impacts of diseases and
parasites on Spectacled Eiders. Both factors, however, are known to contribute to
mortality in the more-thoroughly-studied Common Eider. Although these phenomena are a
natural aspect of waterfowl ecology, other debilitating factors (e.g., food limitation,
contaminant loads) may be acting synergistically to increase the susceptibility of Spectacled
Eiders to disease and parasites.

Physiological Condition--Waterfowl frequently exhibit significant intrapopulational

variation in body condition (e.g., fat level, body mass). Recent investigations support the
hypotheses that mortality is high or productivity is low among individuals with poor body
condition (Esler and Grand 1994). An analysis of the body condition of Spectacled Eiders
might indicate which group of mortality factors is contributing significantly to the decline
and/or preventing recovery. Specific physiological or histopathological markers also can
serve as indicators of specific disease or stress conditions, including environmental
contaminants. Poor body condition could be a symptom of heavy metal contamination,
food scarcity, parasites, or disease. If the distribution of Spectacled Eider body conditions
differs from related species that are sharing similar habitats, these mortality factors might
be implicated. If the distribution of body conditions is comparable to that for other similar
species, however, other mortality factors (e.g., predation, subsistence harvest) would be
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implicated. In the absence of historical data on Spectacled Eider body conditions during
periods of population growth or stability, however, interpretations of the body condition
data will be seriously compromised if valid interspecific comparisons cannot be made.

C. Narrative Outline of Recovery Tasks

The purpose of this Narrative Outline is to identify and describe all tasks presently thought to
be necessary to meet the recovery objective. This list of tasks is based on the best available
information at the time the plan was prepared and the current state of knowledge in ‘
conservation biology. Biological studies recommended in this plan, including some ongoing
projects, will be providing substantial new information about Spectacled Eider ecology,
population dynamics and recovery obstacles. These new data may alter our understanding of
recovery obstacles and influence management recommendations. Hence, this recovery plan
should be reassessed 1 year after initial implementation and at least every 3 years thereafter or
at any time if it becomes apparent that the plan is not fulfilling its function to guide Spectacled
Eider recovery. Reassessment should be based on population trends, on recent and ongoing
research, and on the results of any restoration efforts.

The Narrative Outline is structurally different from previous sections and provides greater
detail to the level of specific tasks. The outline follows the sequence of topics in the Strategies
for Recovery. Within each section, general headings describe common topics under which
similar tasks are grouped. The tasks represent action items. The task numbers in the
Narrative Outline are cross referenced in the Implementation Schedule. Tasks under topics
that are fairly well understood at this time are outlined in more detail (e.g., identify and
monitor breeding populations). For topics that have not been explored to date (e.g., evaluate
physiological condition throughout the year), the tasks in this plan are quite general. The
broadly defined tasks should become more specific, and possibly subdivided, in the future as
our understanding of Spectacled Eider ecology and threats increases.

Al. "l-‘- N ".l- X d =it
implementation. The Spectacled Eider recovery plan proposes a complex, multi-agency,
multi-disciplinary recovery effort with major efforts directed towards public outreach,
population inventory and monitoring, research on population dynamics and the causes for
historical and current population problems, and management efforts to reduce mortality. A
Regional Eider Coordinator is needed to oversee plan implementation and coordinate activities
both among organizations and within Fish and Wildlife Service Divisions. The Coordinator
would ensure that all funded tasks are assigned, implemented, accomplished, reported, and
evaluated. The Coordinator would maintain open communication between all parties,
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including providing frequent updates to the Recovery Team, government agencies, Native
organizations, and private interests. (Eider Coordinator appointed in 1995)

A2.  Yerify the recovery objectives and periodically update the recovery plan. The recovery
objectives should be reviewed periodically (at least every 3 years). The recovery objectives
may be revised based on investigations of hypotheses about the obsta