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Effects

Because petroleum products cannot be measured directly from bird tissue and because the
Steller's eider is a “Threatened” species, less invasive sampling & assessment techniques are required.
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Physiological responses to oil and other contaminants must be assessed using biomarkers (e.g. Cytochrome P-450 and
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Correlations of biomarker studies between wild and captive flocks of Steller's eiders as well as between Steller's eiders and surrogates should give a
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clearer idea of how exposure, biomarkers and toxicological effects in seaducks may be related.
Because this poster primarily addresses exposure & effects of petroleum and PCBs as they apply to potential P-450 inducers, metals and other (boutique)
< The Alaska-breeding population of Steller's
§ eiders (Polysticta stelleri) was listed as “Threatened”

contaminants are not further explored here. Current efforts are only intended to address direct contaminants-related effects on Steller's eiders and not indirect effects such
under the Endangered Species Act (ESA) in 1997 (62 FR "

as threats to eider prey and/or eider wintering habitat. However, it is understood that alterations of prey and/or habitat may also adversely affect Steller's eider individuals.
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Intra-species (i.e. wild versus captive)
extrapolations of dose-response data
Effects of multiple stressors may be difficult to
clarify
Indirect effects of contaminants on Steller's
eiders are unknown

Wild surrogates
Cytochrome P-450 levels have been studied in wild harlequin ducks and Barrow's goldeneye (Bucephala islandica) from both oiled
and un-oiled areas of Prince William Sound (Trust et al., 2000; Esler et al., 2002)

Increased levels of Cytochrome P-450 in seaducks from Prince William Sound correlate with petroleum exposures and with lower
winter survival of harlequin ducks (Trust et al., 2000; Esler et al., 2002)

Hepatic, plasma, serum and cloacal swabs taken to assess Cytochrome P-450, contaminant levels, virology and general
health parameters in wild seaducks (harlequins & others) foraging near industrial and non-industrial areas of Dutch Harbor
and Sand Point, Alaska

Wild Steller's eiders
Hepatic, plasma, serum and cloacal swabs taken to assess Cytochrome P-450, contaminant levels, virology
and general health parameters in Steller's eiders foraging near industrial and non-industrial areas of
Dutch Harbor and Sand Point, Alaska

These biomarker levels will be compared to the aforementioned studies to evaluate their
ability to indicate exposure and potential adverse effects

Figure 4. Mid-winter male Steller’s eider captured in Dutch
Harbor, Alaska. Photo provided by USGS-BRD.

species' survival or mortality at both the population and the o
individual levels. N

During the breeding season, most Steller's eiders occur far from v
humans and human development. During the winter months, I
however, many concentrate and feed in the shallow, near-shore
marine waters of the Alaska Peninsula and the eastern Aleutian
Islands. Coincidentally, many wintering areas also include boat
harbors, seafood processing plants, former military sites and their
associated suites of contaminants. Additional industrial activities
are also proposed for these areas. To adequately determine the
potential effects of contaminants to wintering Steller's eiders, an
outline of the overall strategy is presented here as well as a brief
description of the multiple field and laboratory studies that have
been initiated to address the many data needs.

The Problem

Two big questions are driving this strategy: 1) Are contaminants
playing a role in Steller's eider declines? and 2) Might
contaminants limit or impede Steller's eider recovery? How
Steller's eiders got to this point is a retroactive, risk characterization

What are the COCs in Steller's eider wintering fjPetroleum
Of the estimated 4,800 gallons of petroleum products that will be spilled annually in harbors of southwest Alaska, 74% (3,550 gallons) is

expected at Dutch Harbor, where hundreds of Steller’s eiders over-winter (Day & Pritchard, 2000; Larned, 2000).

Known to compromise thermoregulation by fouling feathers, cause direct toxicity via ingestion, reduce prey availability and cause
embryotoxicity in eggs

Physiological and potential population-level effects were found in harlequin ducks (Histrionicus histrionicus) from residual oil in the
environment nine years after the Exxon-Valdez oil spill in Prince William Sound, Alaska (Trust et al., 2000).

Increased levels of Cytochrome P-450 in seaducks from Prince William Sound correlate with petroleum exposures and with lower winter
survival of harlequin ducks (Trust et al., 2000; Esler et al., 2002)

Enzyme induction in sea ducks following exposure to petroleum hydrocarbons correlates w/somatic chromosomal damage (Custer et al., 2000)

PCBs
Although existing data suggests that organic compounds may not pose a problem to Steller's eider populations as a whole (Stout et al.,
2002), impacts to individuals must also be evaluated because of the species' “Threatened” status

PCBs in biota from the Aleutian Islands have been associated with former military sites (Estes et al., 1997; Anthony, et al., 1999)

High levels of PCBs have been documented in mussels & marine sediments near Dutch Harbor, Alaska (Bacon, 1994)

What are the sources of these COCs?

Are COCs increasing, decreasing or staying the

same in these areas?
Are any of these COCs associated with specific past
or present human activities?
Does the presence of specific COCs vary with the
degree and/or type of waterfront development/human
activities in a given wintering area?

Uncertainties

Heterogeneous distributions of contaminants may
limit the reliability of abiotic sampling

Indirect effects of contaminants on Steller's
eiders are unknown and difficult to measure in

a “wild” environment

Risk Management
Proactively solving the problem

Once the USFWS understands the potential role of contaminants in Steller's eider declines and subsequent recovery, appropriate
species management and regulatory actions can be formulated to ensure the future success of the species. Such actions typically take
two forms: 1) outlining the general elements necessary for the species' recovery and 2) assisting other federal agencies in minimizing

potential impacts from their actions via the ESA's consultation process.

Metals
Existing data suggests that Steller's eiders carry high levels of some metals relative to other seabirds and seaduck species (Stout
et al., 2002); however, their ability to tolerate these higher levels is unknown
Metals not addressed in this poster

Others
Organic compounds other than PCBs may be in an issue at some Steller's eider wintering areas but insufficient
data currently exists to identify them

Many organic compounds have recently raised ecological concerns (e.g. tri-butyl tins, poly-brominated
biphenyls, diphenyl ethers, etc.) thus we cannot ignore the possibility that some compounds
beyond the aforementioned list may have a role in impacting Steller's eiders
Other (boutique) contaminants not addressed in this poster

Risk Characterization
Retroactive view of the problem

As a natural resource agency, the USFWS is entrusted with the management of numerous species. As such, it is important to understand why/how a given species
has declined. In many cases, the cause(s) is clear. However, because very little was known about Steller's eiders prior to their designation as a “Threatened” species,
a retroactive assessment can be helpful in current & future species management efforts. Main retroactive (decline) questions include:

Did contaminants play a role in Steller's eider declines?

If so, then which contaminants and to what extent?

Main recovery question

If contaminants are limiting/impeding Steller's eider recovery, then which contaminants, source areas
and activities should be pursued?

Proactive view of the problem

Understanding the reasons for Steller's eider declines may not be enough to ensure populations will recover to sustainable levels. For this reason, proactive efforts must

Main management questions
Do exposures to contaminants result in “take” of Steller's eiders?

question. How Steller's eiders m|ght be affected by contaminants ey also occur to achieve acceptable recovery goals. For the Steller's eider, this means understanding what might affect the species’ recovery and to what extent future If contaminants are negatively affecting individuals or populations of Steller's eiders, then are these
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If so, then to what extent?
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Foraging habits
Diver-collected prey from known foraging areas near industrial and non-industrial areas of Dutch
Harbor and Sand Point, Alaska
Radio telemetry work in industrial and non-industrial areas will help clarify feeding-related
activities including locations, levels of activity, etc.

Such information may assist in understanding exposure scenarios

Site use & fidelity

investigations will all help guide management of
the Steller's eider to its successful recovery.

Does new/increasing development cause changes in
Steller's eider behavior?

Might these behavioral changes cause negative effects on
individuals or populations?

Might some behavioral changes stem from contaminants?
Might some behavioral changes stem from non-
contaminant-related stressors (i.e. smothering of benthic
habitat)?

Sand Point, Alaska
Sufficient sample sizes were difficult to collect

sediment, seafood processing waste, etc.)?
Are contaminants present in eider prey?

If so, which contaminants?

Are any of these contaminants increasing?

Sediment analysis
Sediment grab samples from known eider foraging areas near industrial and non-industrial sites at Dutch Harbor
and Sand Point, Alaska. Samples were co-located with the SPMDs described below
Samples analyzed for PCBs & petroleum. Awaiting results

Uncertainties

Preliminary studies suggest that Steller's eiders show high site fidelity at wintering sites, at least Difficult to locate/identify prey at some eider foraging ~ [fVater analysis
‘ within one winter season areas SPMD pilot study in Seward, Alaska, to assess the utility of passive samplers in: 1) detecting contaminants
’ Radio telemetry work in industrial and non-industrial areas will help clarify non-feeding- Difficult to collect sufficient prey samples from within & outside an existing harbor and 2) detecting gradients outside a harbor (see poster PW008)

Uncertainties

Lack of habitat characterization
Demographic changes in wintering areas within
seasons and among years

Weather patterns and their influences on
Steller's eider behavior

related activities including resting, preening and loafing
Such information may assist in identifying appropriate behavioral assessment endpoints

Seward samples analyzed for petroleum. (see poster PW008)
SPMD study to assess water-borne contaminants at known eider foraging areas near industrial and non-
industrial sites at Dutch Harbor and Sand Point, Alaska.

Dutch Harbor/Sand Point SPMDs analyzed for PCBs & petroleum. Awaiting results

foraging areas for contaminant analysis
Use of semi-permeable membrane devices

(SPMDs) and sediment analysis to infer
contaminant levels in prey

Use of prey analysis or estimated

prey levels to infer actual

exposures to eiders

General health indices
Virology, serum chemistry and standard blood panel samples have been taken in
Steller's eiders and other seaducks to better understand normal and abnormal
ranges
Stress hormone (corticosterone) response in captive Steller's eider
will be evaluated as an indicator of contaminant and non-

contaminant stressors

Seafood processing waste (offal) studies
Measure concentrations of organic contaminants in samples collected from outfall
discharges near known eider foraging areas

Behavioral observations to determine if eiders are feeding in offal plumes or
are avoiding them

Samples analyzed for PCBs & petroleum. Awaiting results

=== === Eco-effects boundary

Figure 3: Mid-winter cargo ship at anchor in Dutch Harbor,
Alaska. Photo provided by USGS-BRD.

=m = = Detectable contaminant boundary

Figure 1: A conceptual example of a waterfront development’s physical
footprint, hypothetical eco-effects boundary and limit of detectable

contamination. The boundaries shown may occur inside or outside of a 1 | o | | | ) | | ; | . . .
facility’s physical footprint, will likely vary from site to site and may even US Fish & Wildlife Service, Environmental Contaminants Program, Anchorage, Alaska. “US Geological Survey (USGS), Alaska Science Center, Anchorage, Alaska. "USGS, Western Ecological Research Center, Davis, California. "Alaska Seal.ife Center, Seward, Alaska.
vary across years.

Figure 5: Late-summer (molting) Steller’s eiders captured in
We thank the following partners, collaborators & assistants for their invaluable help in providing pieces to this puzzle: Greg Balogh and Mark Schroeder (USFWS); Wayne Crayton and Chris Hoffman (USACE), Dr. Pam Tuomi (ASLC), John Galvin, visiting veterinarians, USGS field crews, Patuxent Wildlife Research Center, Seward Harbor Master and many others. |zembek Lagoon, Alaska. Photo provided by USGS-BRD.

References available upon request. Printed November, 2003



	1: Poster

