
Li
te

ra
tu

re
 a

nd
 In

fo
rm

at
io

n 
R

el
at

ed
  

to
 th

e 
N

at
ur

al
 R

es
ou

rc
es

 o
f t

he
   

N
or

th
 A

le
ut

ia
n 

Ba
si

n 
of

 A
la

sk
a

Literature and Information Related to the Natural Resources  
of the North Aleutian Basin of Alaska MMS OCS 2007-066

M
M

S 
O

CS
 2

00
7-

06
6

M
in

er
al

s 
M

an
ag

em
en

t S
er

vi
ce

 –
 A

la
sk

a 
R

eg
io

n
U

.S
. D

ep
ar

tm
en

t o
f t

he
 In

te
rio

r
Ar

go
nn

e 
N

at
io

na
l L

ab
or

at
or

y
M

in
er

al
s 

M
an

ag
em

en
t S

er
vi

ce
 –

 A
la

sk
a 

R
eg

io
n

U
.S

. D
ep

ar
tm

en
t o

f t
he

 In
te

rio
r

Ar
go

nn
e 

N
at

io
na

l L
ab

or
at

or
y



D
is

cl
ai

m
er

T
hi

s 
re

po
rt

 w
as

 p
re

pa
re

d 
as

 a
n 

ac
co

un
t o

f w
or

k 
sp

on
so

re
d 

by
 a

n 
ag

en
cy

 o
f t

he
 U

ni
te

d 
S

ta
te

s 
G

ov
er

nm
en

t. 
N

ei
th

er
 th

e 
U

ni
te

d 
S

ta
te

s 

G
ov

er
nm

en
t n

or
 a

ny
 a

ge
nc

y 
th

er
eo

f, 
no

r 
U

C
hi

ca
go

 A
rg

on
ne

, L
LC

, n
or

 a
ny

 o
f t

he
ir 

em
pl

oy
ee

s 
or

 o
ffi

ce
rs

, m
ak

es
 a

ny
 w

ar
ra

nt
y,

 e
xp

re
ss

 

or
 im

pl
ie

d,
 o

r 
as

su
m

es
 a

ny
 le

ga
l l

ia
bi

lit
y 

or
 r

es
po

ns
ib

ili
ty

 fo
r 

th
e 

ac
cu

ra
cy

, c
om

pl
et

en
es

s,
 o

r 
us

ef
ul

ne
ss

 o
f a

ny
 in

fo
rm

at
io

n,
 a

pp
ar

at
us

, 

pr
od

uc
t, 

or
 p

ro
ce

ss
 d

is
cl

os
ed

, o
r 

re
pr

es
en

ts
 th

at
 it

s 
us

e 
w

ou
ld

 n
ot

 in
fr

in
ge

 p
riv

at
el

y 
ow

ne
d 

rig
ht

s.
 R

ef
er

en
ce

 h
er

ei
n 

to
 a

ny
 s

pe
ci

fic
  

co
m

m
er

ci
al

 p
ro

du
ct

, p
ro

ce
ss

, o
r 

se
rv

ic
e 

by
 tr

ad
e 

na
m

e,
 tr

ad
em

ar
k,

 m
an

uf
ac

tu
re

r, 
or

 o
th

er
w

is
e,

 d
oe

s 
no

t n
ec

es
sa

ril
y 

co
ns

tit
ut

e 
or

 im
pl

y 

its
 e

nd
or

se
m

en
t, 

re
co

m
m

en
da

tio
n,

 o
r 

fa
vo

rin
g 

by
 th

e 
U

ni
te

d 
S

ta
te

s 
G

ov
er

nm
en

t o
r 

an
y 

ag
en

cy
 th

er
eo

f. 
T

he
 v

ie
w

s 
an

d 
op

in
io

ns
 o

f 

do
cu

m
en

t a
ut

ho
rs

 e
xp

re
ss

ed
 h

er
ei

n 
do

 n
ot

 n
ec

es
sa

ril
y 

st
at

e 
or

 r
efl

ec
t t

ho
se

 o
f t

he
 U

ni
te

d 
S

ta
te

s 
G

ov
er

nm
en

t o
r 

an
y 

ag
en

cy
 th

er
eo

f, 

A
rg

on
ne

 N
at

io
na

l L
ab

or
at

or
y,

 o
r 

U
C

hi
ca

go
 A

rg
on

ne
, L

LC
. 

 A
b

o
u

t 
A

rg
o

n
n

e 
N

at
io

n
al

 L
ab

o
ra

to
ry

 
A

rg
on

ne
 is

 a
 U

.S
. D

ep
ar

tm
en

t o
f E

ne
rg

y 
la

bo
ra

to
ry

 m
an

ag
ed

 b
y 

U
C

hi
ca

go
 A

rg
on

ne
, L

LC
  

un
de

r 
co

nt
ra

ct
 D

E
-A

C
02

-0
6C

H
11

35
7.

 T
he

 L
ab

or
at

or
y’

s 
m

ai
n 

fa
ci

lit
y 

is
 o

ut
si

de
 C

hi
ca

go
,  

at
 9

70
0 

S
ou

th
 C

as
s 

A
ve

nu
e,

 A
rg

on
ne

, I
lli

no
is

 6
04

39
. F

or
 in

fo
rm

at
io

n 
ab

ou
t A

rg
on

ne
,  

se
e 

w
w

w
.a

nl
.g

ov
.



 

 
 
 

LITERATURE AND INFORMATION RELATED TO 
THE NATURAL RESOURCES OF THE NORTH ALEUTIAN BASIN OF ALASKA 

 
 
 
 

prepared by 
 

Environmental Science Division 
Argonne National Laboratory 

Argonne, Illinois 
 
 
 
 

for 
 

U.S. Department of Interior 
Minerals Management Service 

Alaska Outer Continental Shelf Region 
Anchorage, Alaska 

 
 
 
 
 
 
 
 

MMS OCS 2007-066 
 
 
 
 

December 2007 



ii 



iii 

CONTENTS 
 
 
NOTATION........................................................................................................................... iv 
 
1 INTRODUCTION ........................................................................................................... 1 
 
2 OCEANOGRAPHY AND ECOSYSTEMS.................................................................... 3 
 
3 FISH AND FISHERIES .................................................................................................. 17 
 
4 SEABIRDS, SHOREBIRDS, AND WATERFOWL ...................................................... 33 
 
5 MARINE MAMMALS.................................................................................................... 49 
 
6 SOCIOECONOMICS AND SUBSISTENCE................................................................. 77 
 
7. BIBLIOGRAPHY............................................................................................................ 79 

 7.1. Oceanography and Ecosystems.............................................................................. 79 

 7.2. Fish and Fisheries .................................................................................................. 89 

 7.3. Seabirds, Shorebirds, and Waterfowl..................................................................... 102 

 7.4. Marine Mammals ................................................................................................... 115 

 7.5. Socioeconomics and Subsistence........................................................................... 134 
 
 

TABLES 
 
1 Publications from 1996 to 2006 Related to Oceanography and Ecosystems  
 of the North Aleutian Basin ............................................................................................. 6 

2 Publications from 1996 to 2006 Related to Fish and Fisheries of the 
 North Aleutian Basin ....................................................................................................... 20 

3 Publications from 1996 to 2006 Related to Seabirds, Shorebirds, and Waterfowl 
 of the North Aleutian Basin ............................................................................................. 36 

4 Publications from 1996 to 2006 Related to Marine Mammals of the  
 North Aleutian Basin ....................................................................................................... 53 



iv 

NOTATION 
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ADFG Alaska Department of Fish and Game 
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AMAP Arctic Monitoring and Assessment Programme 
Argonne Argonne National Laboratory 
ARRT Alaska Regional Response Team 
AYK-SSI Arctic Yukon Kuskokwim Sustainable Salmon Initiative 
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DOD U.S. Department of Defense 
DOI U.S. Department of Interior 
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LITERATURE AND INFORMATION RELATED TO 
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prepared by 

 
Elisabeth A. Stull, Ihor Hlohowskyj, and Kirk E. LaGory 

 
Environmental Science Division 
Argonne National Laboratory 

Argonne, Illinois 
 
 

1 INTRODUCTION 
 
 The North Aleutian Basin Planning Area of the Minerals Management Service (MMS) is 
a large geographic area with significant natural resources. The Basin includes most of the 
southeastern part of the Bering Sea Outer Continental Shelf, including all of Bristol Bay. The 
area supports important habitat for a wide variety of species and globally significant habitat for 
birds and marine mammals, including several federally listed species. Villages and communities 
of the Alaska Peninsula and other areas bordering or near the Basin rely on its natural resources 
(especially commercial and subsistence fishing) for much of their sustenance and livelihood. The 
offshore area of the North Aleutian Basin is considered to have important hydrocarbon reserves, 
especially natural gas. 
 
 In 2006, the MMS released a draft proposed program, Outer Continental Shelf Oil and 
Gas Leasing Program, 2007–2012 and an accompanying draft programmatic environmental 
impact statement (EIS). The draft proposed program identified two lease sales proposed in the 
North Aleutian Basin in 2010 and 2012, subject to restrictions. The area proposed for leasing in 
the Basin was restricted to the Sale 92 Area in the southwestern portion. Additional EISs will be 
needed to evaluate the potential effects of specific lease actions, exploration activities, and 
development and production plans in the Basin. A full range of updated multidisciplinary 
scientific information will be needed to address oceanography, fate and effects of oil spills, 
marine ecosystems, fish, fisheries, birds, marine mammals, socioeconomics, and subsistence in 
the Basin. 
 
 Scientific staff at Argonne National Laboratory were contracted to assist MMS with 
identifying and prioritizing information needs related to potential future oil and gas leasing and 
development activities in the North Aleutian Basin. Argonne focused on three related tasks: 
(1) identify and gather relevant literature published since 1996, (2) synthesize and summarize the 
literature, and (3) identify and prioritize remaining information needs. To assist in the latter task, 
MMS convened the North Aleutian Basin Information Status and Research Planning Meeting 
(the Planning Meeting) in Anchorage, Alaska, from November 28 through December 1, 2006. 
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That meeting and its results are described in Proceedings of the North Aleutian Basin 
Information Status and Research Planning Meeting (the Planning Meeting report)1. 
 
 Citations for recent literature (1996–2006) to support an assessment of the impacts of oil 
and gas development on natural, cultural, and socioeconomic resources in the North Aleutian 
Basin were entered in a database. The database, a series of Microsoft Excel spreadsheets with 
links to many of the reference materials, was provided to MMS prior to the Planning Meeting 
and was made available for participants to use during the meeting. Many types of references 
were identified and collected from the literature, such as workshop and symposium proceedings, 
personal web pages, web pages of government and nongovernmental organizations, EISs, books 
and articles reporting research results, regulatory documents, technical reports, newspaper and 
newsletter articles, and theses and dissertations. The current report provides (1) a brief overview 
of the literature; (2) descriptions (in tabular form) of the databased references, including 
geographic area covered, topic, and species (where relevant); (3) synopses of the contents of the 
referenced documents and web pages; and (4) a full citation for each reference. 
 
 At the Planning Meeting, subject matter experts with research experience in the North 
Aleutian Basin presented overviews of the area’s resources, including oceanography, fish and 
shellfish populations, federal fisheries, commercial fishery economics, community 
socioeconomics, subsistence, seabirds and shorebirds, waterfowl, seals and sea lions, cetaceans, 
sea otters, and walruses. These presentations characterized the status of the resource, the current 
state of knowledge on the topic, and information needs related to an assessment of the effects of 
oil and gas development. An overview of each presentation and the presentation materials used 
at the meeting are provided in the Planning Meeting report. The reader should refer to that report 
as well as to the information presented in the current report for a more complete understanding of 
each resource. 

                                                 
1 LaGory, K.E., J.R. Krummel, J.W. Hayse, I. Hlohowskyj, E.A. Stull, and L. Gorenflo. 2007. Proceedings of the 
North Aleutian Basin Information Status and Research Planning Meeting. OCS Study MMS 2007-031, U.S. 
Department of Interior, Minerals Management Service, Alaska Outer Continental Shelf Region, Anchorage, Alaska. 
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2 OCEANOGRAPHY AND ECOSYSTEMS 
 
 This overview of information on oceanography and ecosystems of the North Aleutian 
Basin and southeastern Bering Sea is based on a collection of about 120 reports, research papers, 
and web-published materials dated from 1996 to 2006. Some literature on oceanography and 
ecosystems for areas outside the southeastern Bering Sea is included because the information is 
relevant to conditions in the North Aleutian Basin. Examples are the effects of the ice edge on 
oceanographic parameters, oceanographic effects of climate variability and regime shift, 
pollutants, and general circulation. A summary of model results related to circulation patterns, 
water mass distribution, and transport in the North Aleutian Basin was presented at the Planning 
Meeting by Wieslaw Maslowski of the Naval Postgraduate School. Application of this model to 
assessments of oil and gas development and information needed to improve the model were also 
provided. 
 
 Information on oceanography collected for the current report covers the following topics: 
physical oceanography (bathymetry, circulation, temperature, density, salinity, tides, and 
currents), chemical oceanography (nutrients and pollutants), benthos, biological oceanography 
(productivity, plankton, ecosystems and trophic structure), and coastal areas (shallow water, 
lagoons, estuaries, and islands). Table 1 summarizes the content of recent publications; full 
citations for these references are presented in Section 7.1. 
 
 In 1997, the bathymetry of the Bering Sea and Chukchi Sea was published by the U.S. 
Geological Survey (USGS), and in 2005 the USGS published a database on the coastal 
bathymetry that included the Bering Sea. Recent publications of circulation have included 
regional circulation of the Gulf of Alaska and Bering Sea, coastal currents near the Alaska 
Peninsula and Aleutian Islands, and more detailed studies of currents, turbulence, and fronts 
associated with Aleutian passes. Physical features studied include water transport, water origins, 
circulation (at the surface, intermediate depths, in deep waters, and over the Bering shelf), 
currents, gyres, fronts, tides, flow at the shelf edge, sea ice, and cold pools. 
 
 Climate and weather studies of the Bering Sea include the effects of solar radiation and 
temperature on sea ice and ocean circulation, and the formation of the cold pool. A sea ice atlas 
has been developed for Alaska and is periodically updated. Weather and climate have been 
evaluated in terms of biological oceanography and the organization of ecosystems. Historical 
data on sea surface temperatures have been studied for interannual changes in weather and 
climate. Modeling studies of water-column mixing have been interpreted in relation to nutrients 
and productivity.  
 
 Studies of physical oceanography of the Bering Sea have emphasized regional ocean 
circulation, primarily from data obtained in the summer. Evaluations of the potential effects of 
impacts from oil and gas exploration, development, and operations, as well as potential pollutant 
discharges, require circulation data on a relatively local scale and at all seasons of the year. More 
in-depth knowledge of the mechanisms of tidal effects in nearshore areas also is needed for an 
assessment of potential oil and gas development impacts in these nearshore areas. 
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 Distribution and transport of nutrients (e.g., nitrogen, phosphorus, and silica), carbon, and 
pollutants have been studied in relation to global climate, circulation, open water currents, 
currents in island passes, water column mixing, the ice edge, cold pools, circulation over the 
shelf, and planktonic productivity. Studies of organic and inorganic pollutants in the Bering Sea 
have included measurements of concentrations in seawater and biota, special distribution and 
transport, and pathways of distribution. 
 
 A large proportion of the shorebirds of the Western Hemisphere that breed in the Arctic 
use the coastal lagoons on the Aleutian Peninsula as staging areas during migration. Little 
information is available on the tides or currents into and out of these lagoons. These lagoons are 
close to areas of potential future development and should be studied. 
 
 The marine biology of the Bering Sea has been studied extensively in the last five years. 
Bacterial and viral production, turnover rate, and mortality rate have been measured. An 
experimental study investigated the ability of diatoms to alter the physical property of sea ice. 
The distribution of dinoflagellate cysts was interpreted with respect to sea surface temperature 
and sea ice. Phytoplankton studies have included measurements of primary productivity of the 
Bering Sea shelf edge, the time series of the spring bloom along the ice edge, and development 
of coccolithiphore populations responsible for altering water color.  
 

Studies relating productivity to climate have identified isotopic evidence for declining 
primary productivity in the Bering Sea. Secondary productivity research has looked at the 
biomass of gelatinous zooplankton, data on composition and abundance of zooplankton and 
ichthyoplankton, the importance of episodic weather events, and the importance of water masses 
and circulation. Zooplankton in the Aleutian passes has been discussed in relation to the 
influence of the Alaska Stream and Alaska Coastal Current. 
 
 Ecological organization of the Bering Sea has received a great deal of attention, including 
the role of sea ice in organizing the ecosystem. Trophic pathways have been investigated using 
fatty acid signatures. However, the Bering Sea ecosystem has recently experienced changes in 
climate and changes resulting from unusual meteorological conditions. Biomass and diversity 
calculations from fishery trawl data have been used to evaluate regime shifts of the Bering Sea 
ecosystem. An oscillating-control hypothesis has been proposed to explain changes from bottom-
up control of ecosystem function in cold regimes to top-down control in warm regimes. This 
hypothesis has been explored with respect to planktonic and benthic production, marine 
mammals, and fish.  
 

Various studies of the biological implication of regime shifts have been published. 
Regional atmospheric and hydrographic forcing is related to major changes in various 
components of the northern Bering Sea ecosystem. The effects of ecosystem change and regime 
status on fish population dynamics have been evaluated, emphasizing the walleye pollock 
(Theragra chalcogramma). Coordinated research efforts (e.g., the Bering Sea Ecosystem Study 
and the Bering-Aleutian Salmon International Survey) and workshops have been funded to study 
Bering Sea ecosystems, basin-shelf interactions, and regional changes associated with climate. 
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 Studies of Bering Sea benthic environments have examined carbon cycling, the 
importance of echinoderms in carbon remineralization, benthic community organization, 
productivity and community interactions, the effects of onshore disturbances on offshore benthic 
communities, and sediment oxygen demand in the St. Lawrence Island polynya. The role of the 
Bering Strait in benthic productivity and carbon cycling also has been evaluated. 
 
 There appear to be no recent studies of contaminants in the sediments or the benthos in 
the potential lease areas of the North Aleutian Basin. This information would be important in 
assessing and monitoring the impacts from oil and gas exploration, development, and operations. 
Benthic organisms of this area include important fishery species, as well as species consumed by 
marine birds and mammals.  
 
 Studies of the coastal areas of the Bering Sea have investigated the effects of tidal 
currents, fronts, and transport through Aleutian passes on zooplankton and seabirds. The impacts 
of sediment load from land disturbance on nearshore ice and benthic communities also have been 
assessed. No recent information was found on the biota of nearshore and intertidal areas of the 
north shore of the Alaska Peninsula. This information is needed because development of oil and 
gas production and transportation facilities could affect these areas, and because these areas 
would be the areas affected by any spill. 
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3 FISH AND FISHERIES 

 
 
 This overview of information on fish and fisheries of the North Aleutian Basin and 
southeastern Bering Sea is based on a collection of about 150 reports, research papers, and web-
published materials dated from 1996 to 2006. Some literature on life history, impacts of human 
activity, and ecology for locales outside of the southeastern Bering Sea (such as the Gulf of 
Alaska) is included when the literature adds to the knowledge base for species occurring near the 
North Aleutian Basin.  
 

Presentations at the Planning Meeting included overviews of (1) federal fisheries by 
Diana Evans of the North Pacific Fishery Management Council, (2) commercial fisheries by 
Gunnar Knapp of the University of Alaska Anchorage, and (3) marine fish abundance and 
distribution by Michael Sigler of the National Marine Fisheries Service (NMFS). The 
presentations, which can be found in the Planning Meeting report, summarize available 
information and information needs on these topics relevant to an impact assessment of oil and 
gas development in the Basin. 
 
 Information on fish and fisheries collected for this report includes general descriptions of 
distribution and habitat; population size, population parameters, and population dynamics; biotic 
relationships, including disease and parasitism and trophic and ecosystem relationships; impacts 
of human activities (such as offshore placer mining) and impacts of commercial fisheries on 
other groups of marine animals such as noncommercial fishes; fishing activity and catch; and 
regulatory status, management, and conservation. Table 2 presents brief summaries of the 
content of recent publications; full citations are provided in Section 7.2. 
 
 Since 1996, publications have included descriptions of meetings and research programs, 
literature databases or bibliographies on fish species or groups, and general species descriptions. 
Research on walleye pollock and shellfish have perhaps received the most attention. Specific 
studies of life history or general biology have been published for a variety of fishes, including 
arctic cod (Arctogadus glacialis), walleye pollock, and threaded sculpins (Gymnocanthus 
pistilliger), as well as for a variety of shellfish (such as crabs and molluscs). 
 
 Recent publications evaluating the distributions of some species in the Bering Sea and 
Bristol Bay have been prepared annually for fishery forecasting, fishery trends, and habitat 
management. The relationship between fish distribution and physical oceanographic factors, 
including sea ice and regime shifts, has also been studied. The Alaska Department of Fish and 
Game (ADFG) and the Alaska Department of Natural Resources (ADNR) have produced 
detailed maps and lists of streams used as spawning habitat by anadromous fish and of Pacific 
herring (Clupea pallasii). Distributions of shellfish, such as king crab (Paralithodes 
camtschaticus), snow crab (Chionoecetes oplio), and weathervane scallop (Patinopectea 
caurinus) have been studied to support fishery management. In order to understand population 
fluctuations in many fish species, spatial and temporal patterns of larval and early juvenile fish 
have been studied. The distribution of fishes and the identification of sensitive habitat are also 
important information for oil spill response planning for Bristol Bay (ARRT 2001). 
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 Fish population size, population variability, recruitment, and escapement are regularly 
monitored in the southeastern Bering Sea and the streams of the Alaska Peninsula and Bristol 
Bay. Recent publications for salmon have addressed short- and long-term trends in populations, 
escapement goals, escapement surveys, population variation and structure, and genetic 
relationship between populations. Studies of various crab populations include population 
surveys, tagging studies, the relationship of populations to physical factors and predation by 
groundfish, growth rates, studies of the effects of sex discrimination in catch, and bycatch of 
females and juveniles. Recent publications for Pacific herring include estimates of stocks and 
studies of the relationship of herring populations to environmental and oceanographic variables. 
Recent studies of walleye pollock have examined genetics, egg hatching and egg cannibalism, 
population distribution and characteristics, and the abundance of larval and juvenile fish. Studies 
of groundfish include trawl surveys and population structure of Pacific populations of halibut 
(Hippoglossus stenolepis) using parasites as population markers.  
 
 Fish survey data can provide a detailed view of the distribution and abundance of 
important fishery species in the North Aleutian Basin. However, no recent information was 
found for many nearshore species, including those inhabiting the lagoons of the Alaska 
Peninsula. In addition, many fishery studies did not provide a year-round view of the distribution 
of commercially important species, but rather focused primarily on distribution and abundenace 
during the harvest season. Because impacts of oil and gas development must be assessed for four 
seasons, more data on abundance and distribution for all four seasons are needed.  
 
 Recent studies on the ecology of fishes in the Bering Sea have discussed the general 
ecology of a few selected species, the potential effects of climate variability or regime shifts on 
species, the dynamics of ecosystems at the ice edge, predation and parasitism, and factors 
affecting recruitment and population dynamics. Larval fish and juvenile fish are an important 
part of the food base of birds, fish, and mammals, and information on ichthyoplankton 
distribution and abundance is needed for the North Aleutian Basin. Assessments of the impacts 
of oil and gas development on ecological relationships in the North Aleutian Basin have not been 
conducted. 
 
 Relatively few studies have investigated the impacts of environmental factors on fisheries 
and/or the impact of fisheries activities on other species. Consequently, there is a relatively poor 
understanding of the role that fisheries have on human activities and natural ecosystem of the 
Bering Sea. Incidental catch by fisheries has been studied with respect to population dynamics, 
conservation, and regulation of other fish species, seabirds, and marine mammals. The effects of 
offshore placer mining on crabs, effects of seismic air guns on the behavior of snow crabs, 
interactions between the gillnet fishery and oil and gas activities, and the effects of oil spills on 
various species have been studied. Heavy metal and organic contamination have been measured 
in crabs in the Norton Sound and in freshwater fish. Although there has been considerable work 
done on the effects of the Exxon Valdez oil spill, relatively little recent information was found on 
the interaction between fisheries and oil and gas development. Further study of the impacts of 
exploration, development, and production on fishery resources of the North Aleutian Basin is 
needed. 
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 In general, there are many recent fishery publications for the North Aleutian Basin. 
Commercial and subsistence fisheries for salmon, groundfish, crab species, and other shellfish 
are monitored each season. Population estimates are used to evaluate harvest strategies and 
predict catch. Historical records of catch are evaluated to identify trends in population and catch 
parameters (such as abundance and harvest levels). Some studies have examined the potential 
role of climate and oceanographic conditions on trends in population and catch parameters. 
Catch statistics are gathered to estimate subsistence use and economics of the fishery and to set 
management policies and regulations. The economies of fishing communities also have been 
profiled. 
 
 Many of the recent studies of fish and fisheries are related to regulations and management 
plans. Regulations have been promulgated to identify fishery seasons, licensing, catch limits, and 
other restrictions and requirements, and in an effort to minimize or control bycatch of other fish, 
seabirds, and marine mammals. Alternative harvest strategies, ecosystems, and sustainability 
have been studied to facilitate the evaluation and establishment of management practices. 
Although fisheries have been well-studied in the southeastern Bering Sea, one subject that has 
not been addressed in depth is the effect of oil and gas activities on the regulation of fishing 
activities. 
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4 SEABIRDS, SHOREBIRDS, AND WATERFOWL 
 
 This overview of information on seabirds, shorebirds, and waterfowl of the North 
Aleutian Basin and southeastern Bering Sea is based on a collection of about 150 reports, 
research papers, and web-published materials dated from 1996 to 2006. Some literature on the 
life history of species, the impacts of human activity on species, and migration for locales 
outside of the southeastern Bering Sea is included when the literature adds to the knowledge base 
for species occurring in the North Aleutian Basin.  
 

Presentations at the Planning Meeting included overviews of (1) seabird and shorebird 
populations and distributions by Kathy Kuletz of the U.S. Fish and Wildlife Service (FWS) and 
(2) waterfowl populations and distributions by William Larned and Christian Dau of the FWS. 
The presentations, which can be found in the Planning Meeting report, summarize available 
information and information needs on these topics relevant to an impact assessment of oil and 
gas development. 
 
 Information on birds collected for this report includes general species descriptions; 
distribution, migration, and habitat; population size, population parameters, and dynamics; biotic 
relationships, including trophic and ecosystem relationships; impacts of human activities; and 
regulatory status, management, and conservation. Table 3 summarizes the content of recent 
publications, and full citations are provided in Section 7.3. 
 
 The life histories of birds have been described in detail in The Birds of North America 
Online, published by the Cornell Laboratory of Ornithology and the American Ornithological 
Union (http://bna.birds.cornell.edu/BNA/). The web articles are written by authorities in the life 
history and ecology of each species. The articles provide details on distribution, systematics, 
migration, habitat, food habits, behavior, breeding, demography and populations, conservation 
and management, and priorities for future research. Descriptions are not yet available for some 
Bering Sea species, such as the short-tailed albatross (Phoebastria albatrus). General life history 
information for the short-tailed shearwater (Puffinus tenuirostris), the short-tailed albatross, and 
certain other wide-ranging seabirds is not available at the same level of detail as for other 
species. While these species may not breed in the Bering Sea, the region is an important foraging 
and winter habitat. More study of the distribution and habits of these species may be needed. 
 
 Distribution, migration, and habitats of seabirds are monitored by the ADFG. In 1997, 
detailed maps were published that included seabird colonies on the Aleutian Islands, Alaska 
Peninsula, and Bristol Bay coastline. USGS and FWS have developed the North Pacific Pelagic 
Seabird Database, which includes observations on species and abundance from ship transects and 
other surveys. The database is an important source of information in assessing population trends, 
distribution, and impact assessment and is being used to produce a seabird atlas. 
 
 The North Aleutian Basin provides habitat for many seabirds. Surveys of seabirds have 
been accomplished with a variety of techniques, which makes statistical analysis of trends in 
population size and distribution difficult. While the winter range of eiders has been studied, the 
winter range of other species is incomplete or lacking. Several wide-ranging seabirds use the 
Bering Sea as wintering habitat, and resident and migrating Alaskan species are found in coastal 
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lagoons and unfrozen areas of the sea. Determining the relationship between seabird distribution 
and potential oil and gas development in the North Aleutian Basin could be difficult. 
 
 The North Pacific Pelagic Seabird Database (which includes the North Aleutian Basin) 
contains estimates of the population sizes of nesting seabirds and of seabirds observed at sea. 
Surveys have been conducted on a seasonal and annual basis on waterfowl, including nesting, 
migrating, and wintering populations. These surveys focus on eiders and geese, but observations 
of other waterbirds are included. Survey information has been used to determine breeding status, 
productivity, and trends in populations. Long-term trends of seabird populations in the Aleutian 
Islands have been studied by examining paleoarcheological evidence. Oceanographic conditions 
and changes in prey base have been used to interpret these long-term trends. The genetic 
structure of selected species that could be affected by oil spills has been studied to determine the 
potential for recovery by recolonization. 
 
 
 Conservation of waterfowl, shorebirds, and seabirds has received regulatory attention due 
to the threatened or endangered status of their populations. The Steller’s eider, spectacled eider 
(Somateria fischeri), and short-tailed albatross have received the most attention. Critical habitats 
have been designated, regulations governing longline fishing have been promulgated, and 
recovery plans pursuant to implementation of the Endangered Species Act (ESA) have been 
enacted. Environmental assessment of oil and gas development has resulted in the development 
of Biological Opinions for listed species. These opinions contain useful information on the 
ecology of the listed species. 
 
 Two species have been particularly well studied. The ecology of the Kittlitz’s murrelet 
(Brachyramphus brevirostris) and the Steller’s eider (Polysticta stelleri) have received special 
attention due at least in part to the threatened or endangered status of their populations. Studies 
of the Kittlitz’s murrelet have focused on habitat requirements. Studies of the Steller’s eider have 
looked at factors affecting migration, ecological relationships during the winter, and diet. 
 
 Studies of seabirds have described abundance, feeding behavior, and diet in relation to 
oceanographic features. Fronts and current patterns in Aleutian passes provide important feeding 
habitats for a variety of seabirds. Seabirds have been shown to be affected by recent ecosystem 
changes in the Bering Sea, and have been proposed as sensitive indicators of environmental 
change. Potential impacts to eiders from recent changes in clam populations in wintering 
locations have been studied. Population trends require continued study in order to provide a basis 
for assessment of future potential environmental impact. 
 
 The coastal lagoons of the Alaska Peninsula form a unique habitat for migrating 
shorebirds and waterfowl. A large proportion of western hemisphere shorebirds use these 
lagoons as staging areas during migration. Few recent studies of these lagoons and their birds 
were found. Since these habitats may be affected by North Aleutian Basin oil and gas 
development, further study of the ecology of these lagoons and their shorebirds may be 
warranted. 
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 Three important impacting factors on seabirds and shorebirds have been studied: 
(1) effects of oil spills on populations, (2) presence of inorganic and organic contaminants in 
seabirds, and (3) the effects of construction and development activities. Studies of oil effects 
have largely been conducted in Prince William Sound (as related to the Exxon Valdez oil spill), 
and studies of construction and development effects have focused on the effects of North Slope 
oil and gas development. Contaminant studies have been conducted on populations important in 
subsistence harvest, on Bering Sea islands and in the Yukon-Kuskokwim Delta. 
 
 One aspect of oil and gas development that has not been well studied is the effects of oil 
platforms on seabirds. Literature about these effects was found only for the North Atlantic and 
the Gulf of Mexico. The potential for bird collision at a proposed windfarm on St. Lawrence 
Island also has been assessed and the results of that assessment may be relevant. Collisions and 
attraction to lights are of particular concern. Because of the length of winter darkness and the 
importance of the region as habitat for wintering seabirds, studies of both collisions and 
attraction are needed. 
 
 



  
 

T
A

B
L

E
 3

. P
ub

lic
at

io
ns

 fr
om

 1
99

6 
to

 2
00

6 
R

el
at

ed
 to

 S
ea

bi
rd

s, 
Sh

or
eb

ir
ds

, a
nd

 W
at

er
fo

w
l o

f t
he

 N
or

th
 A

le
ut

ia
n 

B
as

in
. 

 
A

ut
ho

rs
 

D
at

e 
Lo

ca
tio

n 
To

pi
c 

Sp
ec

ie
s 

D
oc

um
en

t C
on

te
nt

 
A

D
FG

 
19

97
a 

B
ris

to
l B

ay
 

D
is

tri
bu

tio
n 

Se
ab

ird
s, 

w
at

er
fo

w
l 

M
ap

 sh
ow

in
g 

se
ab

ird
 c

ol
on

ie
s a

nd
 w

at
er

fo
w

l h
ab

ita
t 

di
st

rib
ut

io
n 

of
 T

og
ia

k 
B

ay
 a

nd
 th

e 
W

al
ru

s I
sl

an
ds

 a
re

a.
 

A
D

FG
 

19
97

b 
B

ris
to

l B
ay

 
D

is
tri

bu
tio

n 
Se

ab
ird

s, 
w

at
er

fo
w

l 
M

ap
 sh

ow
in

g 
se

ab
ird

 c
ol

on
ie

s a
nd

 w
at

er
fo

w
l h

ab
ita

t 
di

st
rib

ut
io

n 
of

 N
us

ha
ga

k 
B

ay
 a

re
a.

 

A
D

FG
 

19
97

c 
B

ris
to

l B
ay

 
D

is
tri

bu
tio

n 
Se

ab
ird

s, 
w

at
er

fo
w

l 
M

ap
 sh

ow
in

g 
se

ab
ird

 c
ol

on
ie

s a
nd

 w
at

er
fo

w
l d

is
tri

bu
tio

n 
of

 th
e 

K
vi

ch
ak

 B
ay

 a
re

a.
  

A
D

FG
 

19
97

d 
B

ris
to

l B
ay

 
D

is
tri

bu
tio

n 
Se

ab
ird

s, 
w

at
er

fo
w

l 
M

ap
 sh

ow
in

g 
se

ab
ird

 c
ol

on
ie

s a
nd

 w
at

er
fo

w
l h

ab
ita

t 
di

st
rib

ut
io

n 
of

 th
e 

Eg
ig

ik
 B

ay
 a

re
a.

 
A

D
FG

 
19

97
e 

B
ris

to
l B

ay
 

D
is

tri
bu

tio
n 

Se
ab

ird
s, 

w
at

er
fo

w
l 

M
ap

 sh
ow

in
g 

w
at

er
fo

w
l h

ab
ita

t d
is

tri
bu

tio
n 

of
 th

e 
U

ga
sh

ik
 B

ay
 a

re
a.

 
A

D
FG

 
19

97
f 

B
ris

to
l B

ay
 

D
is

tri
bu

tio
n 

Se
ab

ird
s, 

w
at

er
fo

w
l 

M
ap

 sh
ow

in
g 

w
at

er
fo

w
l h

ab
ita

t d
is

tri
bu

tio
n 

of
 th

e 
C

in
de

r 
R

iv
er

 a
re

a.
 

A
D

FG
 

19
97

g 
B

ris
to

l B
ay

 
D

is
tri

bu
tio

n 
Se

ab
ird

s, 
w

at
er

fo
w

l 
M

ap
 sh

ow
in

g 
w

at
er

fo
w

l h
ab

ita
t d

is
tri

bu
tio

n 
of

 th
e 

Po
rt 

H
ei

de
n 

ar
ea

. 
A

D
FG

 
19

97
h 

B
ris

to
l B

ay
 

D
is

tri
bu

tio
n 

Se
ab

ird
s, 

w
at

er
fo

w
l 

M
ap

 sh
ow

in
g 

se
ab

ird
 c

ol
on

ie
s a

nd
 w

at
er

fo
w

l h
ab

ita
t 

di
st

rib
ut

io
n 

of
 th

e 
K

uj
ul

ik
 B

ay
 a

re
a.

 
A

D
N

R
 

20
00

 
B

ris
to

l B
ay

, 
A

la
sk

a 
Pe

ni
ns

ul
a 

D
is

tri
bu

tio
n 

Se
ab

ird
s 

M
ap

 sh
ow

in
g 

th
e 

lo
ca

tio
n 

an
d 

si
ze

 o
f s

ea
bi

rd
 c

ol
on

ie
s f

or
 

B
ris

to
l B

ay
 a

nd
 th

e 
no

rth
 a

nd
 so

ut
h 

A
la

sk
a 

Pe
ni

ns
ul

a 
to

 
Po

rt 
M

ol
le

r a
nd

 Ik
of

sk
i. 

A
gl

er
 a

nd
 

K
en

da
ll 

19
97

 
Pr

in
ce

 W
ill

ia
m

 
So

un
d 

Im
pa

ct
s 

Se
ab

ird
s, 

w
at

er
fo

w
l 

Th
is

 re
po

rt 
in

cl
ud

es
 tr

en
ds

 in
 m

ar
in

e 
bi

rd
 p

op
ul

at
io

ns
 

fo
llo

w
in

g 
th

e 
Ex

xo
n 

Va
ld

ez
 o

il 
sp

ill
.  

A
in

le
y 

et
 a

l. 
20

02
 

G
en

er
al

 
G

en
er

al
 

C
om

m
on

 m
ur

re
 

Th
is

 c
ha

pt
er

 d
is

cu
ss

es
 th

e 
lif

e 
hi

st
or

y 
an

d 
ec

ol
og

y 
of

 th
e 

co
m

m
on

 m
ur

re
. 

A
la

sk
a 

M
ar

iti
m

e 
N

at
io

na
l 

W
ild

lif
e 

R
ef

ug
e 

20
06

 
A

la
sk

a 
B

re
ed

in
g 

st
at

us
, 

po
pu

la
tio

n 
tre

nd
s 

Se
ab

ird
s 

W
eb

si
te

 w
ith

 li
nk

s t
o 

ye
ar

ly
 re

po
rts

, “
B

re
ed

in
g 

St
at

us
 a

nd
 

Po
pu

la
tio

n 
Tr

en
ds

 o
f S

ea
bi

rd
s i

n 
A

la
sk

a,
” 

fr
om

 1
99

6 
to

 
20

04
 (m

os
t r

ec
en

t).
 

A
la

sk
a 

N
at

ur
al

 
H

er
ita

ge
 

Pr
og

ra
m

 

20
05

 
A

la
sk

a 
G

en
er

al
 

K
itt

lit
z’

s m
ur

re
le

t 
A

 d
es

cr
ip

tio
n 

of
 th

e 
ta

xo
no

m
y,

 e
co

lo
gy

, d
is

tri
bu

tio
n 

an
d 

ab
un

da
nc

e,
 e

xi
st

in
g 

pr
ot

ec
tio

n,
 c

ha
lle

ng
e,

 re
se

ar
ch

 a
nd

 
in

ve
nt

or
y 

ne
ed

s, 
co

ns
er

va
tio

n 
an

d 
m

an
ag

em
en

t n
ee

ds
, 

an
d 

a 
bi

bl
io

gr
ap

hy
. 

North Aleutian Basin Literature and 36 December 2007
Information Summary 



  
 

T
ab

le
 3

 (C
on

t.)
 

 
A

ut
ho

rs
 

D
at

e 
Lo

ca
tio

n 
To

pi
c 

Sp
ec

ie
s 

D
oc

um
en

t C
on

te
nt

 
A

la
sk

a 
Sh

or
eb

ird
 

W
or

ki
ng

 G
ro

up
 

20
00

 
A

la
sk

a 
C

on
se

rv
at

io
n 

Sh
or

eb
ird

s 
D

es
cr

ib
es

 c
on

se
rv

at
io

n 
re

gi
on

s i
n 

A
la

sk
a,

 sh
or

eb
ird

 
sp

ec
ie

s p
rio

rit
ie

s, 
co

ns
er

va
tio

n 
is

su
es

, g
oa

ls
 a

nd
 

ob
je

ct
iv

es
, i

m
pl

em
en

ta
tio

n,
 a

nd
 c

oo
rd

in
at

io
n.

 D
is

cu
ss

es
 

im
m

ed
ia

te
 p

rio
rit

y 
pr

oj
ec

ts
 fo

r s
ho

re
bi

rd
s i

n 
A

la
sk

a.
 

Id
en

tif
ie

s W
es

te
rn

 H
em

is
ph

er
e 

Sh
or

eb
ird

 R
es

er
ve

 
N

et
w

or
k 

Si
te

s i
n 

A
la

sk
a.

  
A

R
R

T 
20

01
 

A
la

sk
a 

D
is

tri
bu

tio
n 

Se
ab

ird
s 

Pr
es

en
ts

 e
xc

er
pt

s f
ro

m
 th

e 
A

la
sk

a 
Se

ab
ird

 C
ol

on
y 

C
at

al
og

 in
 th

e 
fo

rm
 o

f d
et

ai
le

d 
m

ap
s. 

B
LM

 
20

05
 

N
or

th
 S

lo
pe

 
Im

pa
ct

s 
Sp

ec
ta

cl
ed

 e
id

er
, S

te
lle

r’
s 

ei
de

r 
Th

is
 a

pp
en

di
x 

of
 th

e 
N

at
io

na
l P

et
ro

le
um

 R
es

er
ve

 A
la

sk
a 

EI
S 

di
sc

us
se

s t
he

 p
ot

en
tia

l s
ou

rc
es

 o
f i

m
pa

ct
s o

f 
pe

tro
le

um
 d

ev
el

op
m

en
t o

n 
sp

ec
ta

cl
ed

 e
id

er
 a

nd
 S

te
lle

r’
s 

ei
de

r. 
 

B
us

tn
es

 e
t a

l. 
 

20
00

 
N

or
w

ay
 

Ec
ol

og
y 

St
el

le
r’

s e
id

er
 

Pa
pe

r r
ep

or
tin

g 
th

e 
di

et
 o

f w
in

te
rin

g 
St

el
le

r’
s e

id
er

s i
n 

N
or

w
ay

. 
B

yr
d 

an
d 

D
ra

go
o 

19
97

 
A

la
sk

a 
Po

pu
la

tio
n 

Se
ab

ird
s 

R
ep

or
t p

re
se

nt
in

g 
da

ta
 o

n 
br

ee
di

ng
 su

cc
es

s a
nd

 
po

pu
la

tio
n 

tre
nd

s o
f s

ea
bi

rd
s i

n 
A

la
sk

a 
in

 1
99

6.
 

B
yr

d 
et

 a
l. 

20
05

 
A

le
ut

ia
n 

Is
la

nd
s 

Po
pu

la
tio

n 
Se

ab
ird

s 
Th

is
 p

ap
er

 d
is

cu
ss

es
 se

ab
ird

 p
op

ul
at

io
n 

tre
nd

s a
nd

 th
e 

ec
ol

og
ic

al
 fa

ct
or

s, 
in

cl
ud

in
g 

pr
ed

at
io

n,
 th

at
 a

ff
ec

t 
se

ab
ird

s n
ea

r i
sl

an
d 

pa
ss

es
 in

 th
e 

A
le

ut
ia

n 
Is

la
nd

 c
ha

in
.  

C
au

se
y 

et
 a

l. 
20

05
 

A
le

ut
ia

n 
Is

la
nd

s  
Po

pu
la

tio
n 

 
Se

ab
ird

s 
Pa

le
oa

rc
he

ol
og

ic
al

 d
at

a 
w

er
e 

ex
am

in
ed

 to
 e

va
lu

at
e 

tre
nd

s 
in

 m
ar

in
e 

bi
rd

 p
op

ul
at

io
ns

 in
 th

e 
A

le
ut

ia
n 

Is
la

nd
s. 

A
lth

ou
gh

 e
ff

ec
ts

 o
f h

um
an

 p
re

da
tio

n 
co

ul
d 

be
 d

et
ec

te
d 

on
 

a 
lo

ca
l s

ca
le

, e
vi

de
nc

e 
su

gg
es

ts
 th

at
 lo

ca
l o

ce
an

og
ra

ph
y 

an
d 

ch
an

ge
s i

n 
pr

ey
 b

as
e 

in
 th

e 
pa

st
 h

ad
 a

 si
gn

ifi
ca

nt
 

ef
fe

ct
 o

n 
ab

un
da

nc
e 

of
 se

ab
ird

s. 
 

C
en

te
r f

or
 

B
io

lo
gi

ca
l 

D
iv

er
si

ty
 e

t a
l. 

20
01

 
G

en
er

al
 

R
eg

ul
at

io
n 

K
itt

lit
z’

s m
ur

re
le

t 
Th

is
 p

et
iti

on
 to

 a
dd

 K
itt

lit
z’

s m
ur

re
le

t t
o 

th
e 

en
da

ng
er

ed
 

sp
ec

ie
s l

is
t d

is
cu

ss
es

 p
ot

en
tia

l t
hr

ea
ts

 to
 th

e 
sp

ec
ie

s. 
 

C
hr

is
to

ph
er

 
et

 a
l. 

20
02

 
B

er
in

g 
Se

a,
 

G
ul

f o
f A

la
sk

a 
Im

pa
ct

s 
C

om
m

on
 m

ur
re

 
R

ep
or

ts
 o

n 
m

ea
su

re
d 

m
er

cu
ry

 c
on

ce
nt

ra
tio

ns
 in

 c
om

m
on

 
m

ur
re

s f
ro

m
 th

e 
B

er
in

g 
Se

a 
an

d 
G

ul
f o

f A
la

sk
a.

 

North Aleutian Basin Literature and 37 December 2007
Information Summary 



  
 

T
ab

le
 3

 (C
on

t.)
 

 
A

ut
ho

rs
 

D
at

e 
Lo

ca
tio

n 
To

pi
c 

Sp
ec

ie
s 

D
oc

um
en

t C
on

te
nt

 
C

irc
um

po
la

r 
Se

ab
ird

 
W

or
ki

ng
 G

ro
up

 

19
97

 
W

or
ld

w
id

e 
D

is
tri

bu
tio

n,
 

co
ns

er
va

tio
n 

Ei
de

rs
 

D
is

cu
ss

es
 th

e 
w

or
ld

w
id

e 
ra

ng
e 

an
d 

ab
un

da
nc

e 
of

 e
id

er
s, 

ut
ili

za
tio

n 
of

 e
id

er
s, 

an
d 

m
an

ag
em

en
t, 

co
ns

er
va

tio
n,

 a
nd

 
po

pu
la

tio
n 

tre
nd

s. 
Id

en
tif

ie
s m

an
ag

em
en

t i
ss

ue
s a

nd
 

ac
tio

ns
, a

nd
 d

ev
el

op
s m

an
ag

em
en

t g
ui

de
lin

es
. 

D
au

 a
nd

 M
al

le
k 

20
06

 
So

ut
hw

es
te

rn
 

A
la

sk
a 

Po
pu

la
tio

ns
 

Em
pe

ro
r g

oo
se

, B
ra

nt
, 

St
el

le
r’

s e
id

er
, o

th
er

 
w

at
er

bi
rd

s 

O
ve

rf
lig

ht
s w

er
e 

us
ed

 to
 su

rv
ey

 p
op

ul
at

io
ns

 o
f e

m
pe

ro
r 

ge
es

e 
an

d 
ot

he
r w

at
er

bi
rd

s f
ro

m
 K

ok
ec

he
k 

B
ay

 to
 

U
ni

m
ak

 Is
la

nd
, i

nc
lu

di
ng

 b
ot

h 
si

de
s o

f t
he

 p
en

in
su

la
, 

du
rin

g 
A

pr
il 

an
d 

M
ay

 2
00

4.
 B

ra
nt

 a
nd

 S
te

lle
r’

s e
id

er
 

w
er

e 
am

on
g 

th
e 

sp
ec

ie
s c

ou
nt

ed
. 

D
au

 e
t a

l. 
20

00
 

A
la

sk
a 

Pe
ni

ns
ul

a 
D

is
tri

bu
tio

n 
St

el
le

r’
s e

id
er

 
R

ep
or

ts
 th

e 
re

su
lts

 o
f b

an
di

ng
 a

nd
 re

co
ve

rin
g 

m
ol

tin
g 

St
el

le
r’

s e
id

er
s a

lo
ng

 th
e 

lo
w

er
 A

la
sk

a 
pe

ni
ns

ul
a.

  
D

ay
 a

nd
 N

ig
ro

 
20

00
 

Pr
in

ce
 W

ill
ia

m
 

So
un

d 
Ec

ol
og

y 
 

M
ar

bl
ed

 m
ur

re
le

t 
D

is
cu

ss
es

 fe
ed

in
g 

ec
ol

og
y 

of
 m

ar
bl

ed
 m

ur
re

le
ts

 in
 P

rin
ce

 
W

ill
ia

m
 S

ou
nd

. 
D

ay
 a

nd
 N

ig
ro

 
20

03
 

Pr
in

ce
 W

ill
ia

m
 

So
un

d 
Ec

ol
og

y 
 

K
itt

lit
z’

s m
ur

re
le

t 
Ev

al
ua

te
s K

itt
lit

z’
s m

ur
re

le
t o

n 
Pr

in
ce

 W
ill

ia
m

 S
ou

nd
 

re
pr

od
uc

tiv
e 

pr
ob

le
m

s. 
D

ay
 e

t a
l. 

 
19

97
a 

K
en

ai
 

Pe
ni

ns
ul

a 
Im

pa
ct

s 
G

en
er

al
 

R
ep

or
ts

 o
n 

th
e 

ef
fe

ct
 o

f t
he

 E
xx

on
 V

al
de

z o
il 

sp
ill

 o
n 

bi
rd

 
ha

bi
ta

t u
se

 a
lo

ng
 th

e 
K

en
ai

 P
en

in
su

la
.  

D
ay

 e
t a

l. 
 

19
97

b 
Pr

in
ce

 W
ill

ia
m

 
So

un
d 

Im
pa

ct
s 

G
en

er
al

 
R

ep
or

ts
 o

n 
th

e 
ef

fe
ct

 o
f t

he
 E

xx
on

 V
al

de
z o

il 
sp

ill
 o

n 
bi

rd
 

ha
bi

ta
t u

se
 in

 P
rin

ce
 W

ill
ia

m
 S

ou
nd

. 
D

ay
 e

t a
l  

19
99

 
G

en
er

al
 

G
en

er
al

 
K

itt
lit

z’
s m

ur
re

le
t 

Th
is

 c
ha

pt
er

 d
is

cu
ss

es
 th

e 
lif

e 
hi

st
or

y 
an

d 
ec

ol
og

y 
of

 
K

itt
lit

z’
s m

ur
re

le
t. 

 
D

ay
 e

t a
l. 

 
20

00
 

Pr
in

ce
 W

ill
ia

m
 

So
un

d 
Ec

ol
og

y 
 

K
itt

lit
z’

s m
ur

re
le

t 
D

es
cr

ib
es

 a
t-s

ea
 h

ab
ita

ts
 o

f K
itt

lit
z’

s m
ur

re
le

ts
 in

 P
rin

ce
 

W
ill

ia
m

 S
ou

nd
. 

D
ay

 e
t a

l. 
20

03
a 

Pr
in

ce
 W

ill
ia

m
 

So
un

d 
Ec

ol
og

y 
K

itt
lit

z’
s m

ur
re

le
t, 

m
ar

bl
ed

 
m

ur
re

le
t 

Ex
am

in
es

 th
e 

ha
bi

ta
t u

se
 a

nd
 n

ic
he

 o
ve

rla
p 

be
tw

ee
n 

K
itt

lit
z’

s m
ur

re
le

t a
nd

 m
ar

bl
ed

 m
ur

re
le

t i
n 

ne
ar

sh
or

e 
w

at
er

s o
f P

rin
ce

 W
ill

ia
m

 S
ou

nd
. D

is
cu

ss
es

 th
e 

si
gn

ifi
ca

nc
e 

of
 h

ab
ita

t d
iff

er
en

ce
s a

s r
el

at
ed

 to
 

m
or

ph
ol

og
ic

al
 d

iff
er

en
ce

s. 
 

D
ay

 e
t a

l. 
20

03
b 

St
. L

aw
re

nc
e 

Is
la

nd
, B

er
in

g 
Se

a 

Im
pa

ct
s  

Ei
de

rs
, g

en
er

al
 b

ird
s 

A
ss

es
se

s t
he

 p
ot

en
tia

l c
ol

lis
io

n 
po

te
nt

ia
l o

f e
id

er
s a

nd
 

ot
he

r b
ird

s n
ea

r a
 p

ro
po

se
d 

w
in

d 
fa

rm
 a

t S
t. 

La
w

re
nc

e 
Is

la
nd

 in
 th

e 
B

er
in

g 
Se

a.
 

North Aleutian Basin Literature and 38 December 2007
Information Summary 



  
 

T
ab

le
 3

 (C
on

t.)
 

 
A

ut
ho

rs
 

D
at

e 
Lo

ca
tio

n 
To

pi
c 

Sp
ec

ie
s 

D
oc

um
en

t C
on

te
nt

 
D

ay
 e

t a
l. 

20
05

a 
B

ea
uf

or
t S

ea
 

Im
pa

ct
s 

Ei
de

rs
, g

en
er

al
 

R
ep

or
ts

 th
e 

re
su

lts
 o

f s
tu

di
es

 o
f m

ig
ra

tio
n 

an
d 

co
lli

si
on

 
av

oi
da

nc
e 

of
 e

id
er

s a
nd

 o
th

er
 b

ird
s a

t N
or

th
st

ar
 Is

la
nd

 in
 

20
01

–2
00

4.
 

D
ay

 e
t a

l. 
20

05
b 

N
or

th
 S

lo
pe

 
Ec

ol
og

y 
Ei

de
rs

 
Th

is
 p

ap
er

 p
re

se
nt

s o
bs

er
va

tio
ns

 o
f f

ac
to

rs
 a

ff
ec

tin
g 

m
ig

ra
tio

n 
of

 e
id

er
s, 

in
cl

ud
in

g 
w

ea
th

er
. T

he
 h

ei
gh

t o
f 

m
ig

ra
tin

g 
ei

de
rs

 w
as

 d
et

er
m

in
ed

. 
D

O
C

 
19

97
 

A
la

sk
a 

C
on

se
rv

at
io

n 
Se

ab
ird

s 
Es

ta
bl

is
he

s m
an

ag
em

en
t m

ea
su

re
s f

or
 th

e 
fis

he
rie

s o
f t

he
 

Ex
cl

us
iv

e 
Ec

on
om

ic
 Z

on
e 

to
 re

du
ce

 se
ab

ird
 b

yc
at

ch
 in

 
ho

ok
-a

nd
-li

ne
 g

ro
un

df
is

h 
fis

he
rie

s. 
 

D
O

C
 

19
98

 
A

la
sk

a 
C

on
se

rv
at

io
n 

Se
ab

ird
s 

Es
ta

bl
is

he
s m

an
ag

em
en

t m
ea

su
re

s t
o 

re
du

ce
 se

ab
ird

 
by

ca
tc

h 
in

 h
al

ib
ut

 fi
sh

er
ie

s. 
 

D
O

D
 

19
99

 
B

ea
uf

or
t S

ea
 

Im
pa

ct
s  

G
en

er
al

  
En

vi
ro

nm
en

ta
l i

m
pa

ct
 st

at
em

en
t a

dd
re

ss
in

g 
im

pa
ct

s o
f 

th
e 

N
or

th
st

ar
 p

ro
je

ct
.  

D
O

I 
19

97
 

G
en

er
al

 
C

on
se

rv
at

io
n 

St
el

le
r’

s e
id

er
  

Fi
na

l r
ul

e 
fo

r e
st

ab
lis

hi
ng

 th
e 

th
re

at
en

ed
 st

at
us

 fo
r t

he
 

A
la

sk
a 

br
ee

di
ng

 p
op

ul
at

io
n 

of
 th

e 
St

el
le

r’
s e

id
er

.  
D

O
I 

20
00

 
G

en
er

al
 

C
on

se
rv

at
io

n 
Sp

ec
ta

cl
ed

 e
id

er
  

Id
en

tif
ie

s a
nd

 su
pp

or
ts

 p
ro

po
se

d 
cr

iti
ca

l h
ab

ita
t f

or
 th

e 
sp

ec
ta

cl
ed

 e
id

er
.  

D
O

I 
20

01
a 

G
en

er
al

 
C

on
se

rv
at

io
n 

Sp
ec

ta
cl

ed
 e

id
er

  
Fi

na
l d

et
er

m
in

at
io

n 
of

 d
es

ig
na

te
d 

cr
iti

ca
l h

ab
ita

t f
or

 th
e 

sp
ec

ta
cl

ed
 e

id
er

.  
D

O
I 

20
01

b 
G

en
er

al
 

C
on

se
rv

at
io

n 
St

el
le

r’
s e

id
er

  
Fi

na
l d

et
er

m
in

at
io

n 
of

 d
es

ig
na

te
d 

cr
iti

ca
l h

ab
ita

t f
or

 th
e 

A
la

sk
a-

br
ee

di
ng

 p
op

ul
at

io
n 

of
 th

e 
St

el
le

r’
s e

id
er

.  
D

O
I 

20
01

c 
G

en
er

al
 

C
on

se
rv

at
io

n 
A

le
ut

ia
n 

C
an

ad
a 

go
os

e 
Fi

na
l r

ul
e 

to
 re

m
ov

e 
th

e 
A

le
ut

ia
n 

C
an

ad
a 

go
os

e 
fr

om
 th

e 
fe

de
ra

l l
is

t o
f e

nd
an

ge
re

d 
an

d 
th

re
at

en
ed

 w
ild

lif
e.

  
D

O
I 

20
03

 
G

en
er

al
 

C
on

se
rv

at
io

n 
 

St
el

le
r’

s e
id

er
 

A
nn

ou
nc

es
 th

e 
av

ai
la

bi
lit

y 
of

 th
e 

re
co

ve
ry

 p
la

n 
fo

r t
he

 
A

la
sk

a 
br

ee
di

ng
 p

op
ul

at
io

n 
of

 th
e 

St
el

le
r’

s e
id

er
.  

D
O

I 
20

05
a 

G
en

er
al

  
Im

pa
ct

s 
Se

ab
ird

s  
Th

is
 w

eb
si

te
 d

es
cr

ib
es

 th
e 

Se
ab

ird
 T

is
su

e 
A

rc
hi

va
l a

nd
 

M
on

ito
rin

g 
Pr

oj
ec

t. 
 

D
O

I 
20

05
b 

G
en

er
al

  
Ec

ol
og

y 
 

G
en

er
al

  
Th

is
 w

eb
si

te
 p

ro
vi

de
s a

cc
es

s t
o 

th
e 

FW
S’

s W
et

la
nd

s 
D

ig
ita

l D
at

a.
 

D
ra

go
o 

et
 a

l. 
20

00
 

G
en

er
al

  
Po

pu
la

tio
n,

 
ec

ol
og

y 
Se

ab
ird

s 
Th

is
 re

po
rt 

pr
ov

id
es

 in
fo

rm
at

io
n 

on
 b

re
ed

in
g 

st
at

us
 a

nd
 

po
pu

la
tio

n 
tre

nd
s o

f s
ea

bi
rd

s i
n 

A
la

sk
a 

in
 1

99
9.

 

North Aleutian Basin Literature and 39 December 2007
Information Summary 



  
 

T
ab

le
 3

 (C
on

t.)
 

 
A

ut
ho

rs
 

D
at

e 
Lo

ca
tio

n 
To

pi
c 

Sp
ec

ie
s 

D
oc

um
en

t C
on

te
nt

 
D

ra
go

o 
et

 a
l. 

20
03

 
G

en
er

al
  

Po
pu

la
tio

n,
 

ec
ol

og
y 

 
Se

ab
ird

s 
Th

is
 re

po
rt 

pr
ov

id
es

 in
fo

rm
at

io
n 

on
 th

e 
br

ee
di

ng
 st

at
us

, 
po

pu
la

tio
n 

tre
nd

s, 
an

d 
di

et
s o

f s
ea

bi
rd

s i
n 

20
01

. 
D

ra
go

o 
et

 a
l. 

20
04

 
G

en
er

al
  

Po
pu

la
tio

n,
 

ec
ol

og
y 

 
Se

ab
ird

s 
Th

is
 re

po
rt 

pr
ov

id
es

 in
fo

rm
at

io
n 

on
 th

e 
br

ee
di

ng
 st

at
us

, 
po

pu
la

tio
n 

tre
nd

s, 
an

d 
di

et
s o

f s
ea

bi
rd

s i
n 

20
02

. 
D

re
w

 a
nd

 P
ia

tt 
20

05
a 

N
or

th
 P

ac
ifi

c 
Po

pu
la

tio
n,

 
di

st
rib

ut
io

n 
Se

ab
ird

s 
R

ep
or

t d
es

cr
ib

in
g 

th
e 

N
or

th
 P

ac
ifi

c 
Pe

la
gi

c 
Se

ab
ird

 
D

at
ab

as
e.

 
D

re
w

 a
nd

 P
ia

tt 
20

05
b 

N
or

th
 P

ac
ifi

c 
D

is
tri

bu
tio

n 
Se

ab
ird

s 
Th

is
 p

re
se

nt
at

io
n 

de
sc

rib
es

 th
e 

cr
ea

tio
n 

of
 th

e 
N

or
th

 
Pa

ci
fic

 P
el

ag
ic

 S
ea

bi
rd

 D
at

ab
as

e 
an

d 
th

e 
st

ud
ie

s t
ha

t h
av

e 
us

ed
 th

e 
da

ta
ba

se
.  

Es
le

r e
t a

l. 
20

00
 

Pr
in

ce
 W

ill
ia

m
 

So
un

d 
Im

pa
ct

s  
H

ar
le

qu
in

 d
uc

k 
Th

is
 p

ap
er

 c
om

pa
re

s w
in

te
r s

ur
vi

va
l o

f a
du

lt 
ha

rle
qu

in
 

du
ck

s i
n 

oi
le

d 
an

d 
un

oi
le

d 
ar

ea
s i

n 
or

de
r t

o 
in

te
rp

re
t 

im
pa

ct
s o

f t
he

 E
xx

on
 V

al
de

z o
il 

sp
ill

.  
Es

le
r e

t a
l. 

20
02

 
Pr

in
ce

 W
ill

ia
m

 
So

un
d 

Im
pa

ct
s  

H
ar

le
qu

in
 d

uc
k 

Th
is

 p
ap

er
 d

is
cu

ss
es

 re
co

ve
ry

 o
f h

ar
le

qu
in

 d
uc

k 
po

pu
la

tio
ns

 a
fte

r t
he

 E
xx

on
 V

al
de

z o
il 

sp
ill

. C
on

st
ra

in
ts

 to
 

re
co

ve
ry

 a
re

 d
is

cu
ss

ed
.  

Es
te

s e
t a

l. 
19

97
 

A
le

ut
ia

n 
Is

la
nd

s  
Im

pa
ct

s  
B

al
d 

ea
gl

es
 

Th
is

 p
ap

er
 re

po
rts

 d
at

a 
on

 o
rg

an
oc

hl
or

in
es

 in
 b

al
d 

ea
gl

es
 

fr
om

 th
e 

A
le

ut
ia

n 
A

rc
hi

pe
la

go
.  

Fl
in

t a
nd

 F
ow

le
r 

19
98

 
St

. P
au

l I
sl

an
d 

Im
pa

ct
s 

Se
ab

ird
s 

Th
is

 p
ap

er
 d

is
cu

ss
es

 e
xp

er
im

en
ts

 to
 a

ss
es

s t
he

 in
flu

en
ce

 
of

 w
in

d 
on

 re
co

ve
ry

 o
f o

ile
d 

se
ab

ird
s. 

 
Fl

in
t a

nd
 M

ile
s 

20
02

 
A

le
ut

ia
n 

Is
la

nd
s, 

A
la

sk
a 

Pe
ni

ns
ul

a 

Im
pa

ct
s 

St
el

le
r’

s e
id

er
 

Th
is

 re
po

rt 
di

sc
us

se
s t

he
 e

ff
ec

ts
 o

f b
oa

t h
ar

bo
rs

, f
is

h 
pr

oc
es

si
ng

, a
nd

 o
rg

an
ic

 c
on

ta
m

in
at

io
n 

on
 w

in
te

rin
g 

St
el

le
r’

s e
id

er
s. 

 
Fl

in
t e

t a
l. 

 
19

97
 

A
la

sk
a 

Im
pa

ct
s  

Sp
ec

ta
cl

ed
 e

id
er

, d
iv

in
g 

du
ck

s 
D

is
cu

ss
es

 le
ad

 e
xp

os
ur

e 
of

 d
iv

in
g 

du
ck

s i
n 

w
es

te
rn

 
A

la
sk

a.
  

Fl
in

t e
t a

l. 
19

98
 

G
en

er
al

  
Po

pu
la

tio
n 

 
N

or
th

er
n 

pi
nt

ai
l 

R
ep

or
ts

 m
od

el
in

g 
of

 th
e 

pr
od

uc
tiv

ity
 a

nd
 p

op
ul

at
io

n 
gr

ow
th

 ra
te

 o
f t

he
 n

or
th

er
n 

pi
nt

ai
l. 

Fl
in

t e
t a

l. 
19

99
 

St
. P

au
l I

sl
an

d,
 

B
er

in
g 

Se
a 

Im
pa

ct
s 

Se
ab

ird
s 

Pr
es

en
ts

 m
od

el
in

g 
of

 b
ird

 m
or

ta
lit

y 
as

so
ci

at
ed

 w
ith

 th
e 

M
/V

 C
itr

us
 o

il 
sp

ill
 o

ff
 S

t. 
Pa

ul
 Is

la
nd

.  
Fl

in
t e

t a
l. 

20
00

 
A

la
sk

a 
Pe

ni
ns

ul
a 

Po
pu

la
tio

n 
St

el
le

r’
s e

id
er

 
R

ep
or

ts
 a

nn
ua

l s
ur

vi
va

l a
nd

 si
te

 fi
de

lit
y 

of
 S

te
lle

r’
s 

ei
de

rs
.  

 

North Aleutian Basin Literature and 40 December 2007
Information Summary 



  
 

T
ab

le
 3

 (C
on

t.)
 

 
A

ut
ho

rs
 

D
at

e 
Lo

ca
tio

n 
To

pi
c 

Sp
ec

ie
s 

D
oc

um
en

t C
on

te
nt

 
Fl

in
t e

t a
l. 

20
04

 
G

en
er

al
  

Ec
ol

og
y 

 
Lo

ng
-ta

ile
d 

du
ck

  
Th

is
 p

ap
er

 d
is

cu
ss

es
 m

ov
em

en
ts

 o
f f

lig
ht

le
ss

 lo
ng

-ta
ile

d 
du

ck
s d

ur
in

g 
w

in
g 

m
ol

t. 
 

Fo
w

le
r a

nd
 F

lin
t  

19
97

 
St

. P
au

l I
sl

an
d,

 
B

er
in

g 
Se

a 
Im

pa
ct

s 
K

in
g 

ei
de

r 
Th

e 
pe

rs
is

te
nc

e 
of

 o
ile

d 
ki

ng
 e

id
er

 c
ar

ca
ss

es
 fo

llo
w

in
g 

an
 

oi
l s

pi
ll 

w
as

 m
od

el
ed

 to
 h

el
p 

de
te

rm
in

e 
m

or
ta

lit
y 

ra
te

s. 
 

Fr
ed

ric
ks

on
 

20
01

 
G

en
er

al
  

G
en

er
al

 
St

el
le

r’
s e

id
er

 
Th

is
 c

ha
pt

er
 d

is
cu

ss
es

 li
fe

 h
is

to
ry

 a
nd

 e
co

lo
gy

 o
f S

te
lle

r’
s 

ei
de

r. 
 

FW
S 

19
96

a 
A

la
sk

a 
Po

pu
la

tio
n 

Se
ab

ird
s 

A
 c

at
al

og
 o

f A
la

sk
a 

se
ab

ird
 c

ol
on

ie
s. 

 
FW

S 
19

96
b 

G
en

er
al

 
C

on
se

rv
at

io
n 

Sp
ec

ta
cl

ed
 e

id
er

  
R

ec
ov

er
y 

pl
an

 fo
r t

he
 sp

ec
ta

cl
ed

 e
id

er
. 

FW
S 

19
99

a 
B

er
in

g 
Se

a,
 

A
le

ut
ia

n 
Is

la
nd

s 

C
on

se
rv

at
io

n 
Sh

or
t-t

ai
le

d 
al

ba
tro

ss
 

B
io

lo
gi

ca
l O

pi
ni

on
 o

n 
th

e 
ef

fe
ct

s o
f t

he
 B

er
in

g 
Se

a/
A

le
ut

ia
n 

Is
la

nd
s f

is
he

ry
 o

n 
th

e 
sh

or
t-t

ai
le

d 
al

ba
tro

ss
. 

FW
S 

19
99

b 
A

la
sk

a 
Po

pu
la

tio
n 

Se
a 

du
ck

s 
Th

is
 re

po
rt 

di
sc

us
se

s p
op

ul
at

io
n 

st
at

us
 a

nd
 p

op
ul

at
io

n 
tre

nd
s i

n 
se

a 
du

ck
s i

n 
A

la
sk

a.
 

FW
S 

20
00

 
A

la
sk

a 
Pe

ni
ns

ul
a 

Im
pa

ct
s 

St
el

le
r’

s e
id

er
 

B
io

lo
gi

ca
l O

pi
ni

on
 o

n 
th

e 
ef

fe
ct

s o
f h

ar
bo

r c
on

st
ru

ct
io

n 
on

 th
e 

St
el

le
r’

s e
id

er
.  

FW
S 

20
01

 
A

la
sk

a 
G

en
er

al
  

Sh
or

t-t
ai

le
d 

al
ba

tro
ss

 
Th

is
 fa

ct
 sh

ee
t d

es
cr

ib
es

 th
e 

sh
or

t-t
ai

le
d 

al
ba

tro
ss

.  
FW

S 
20

02
 

A
la

sk
a 

C
on

se
rv

at
io

n 
St

el
le

r’
s e

id
er

 
R

ec
ov

er
y 

pl
an

 fo
r t

he
 S

te
lle

r’
s e

id
er

.  
FW

S 
20

04
a 

So
ut

hw
es

t 
A

la
sk

a 
Po

pu
la

tio
n 

St
el

le
r’

s e
id

er
  

Th
is

 re
po

rt 
pr

es
en

ts
 th

e 
St

el
le

r’
s e

id
er

 sp
rin

g 
m

ig
ra

tio
n 

su
rv

ey
 in

 so
ut

hw
es

t A
la

sk
a.

  
FW

S 
20

04
b 

A
la

sk
a 

Pe
ni

ns
ul

a,
 

B
ris

to
l B

ay
, 

B
er

in
g 

Se
a 

C
on

se
rv

at
io

n 
St

el
le

r’
s e

id
er

 
C

rit
ic

al
 h

ab
ita

t m
ap

 fo
r t

he
 S

te
lle

r’
s e

id
er

. 

G
as

to
n 

an
d 

H
ip

fn
er

 
20

00
 

G
en

er
al

 
G

en
er

al
 

Th
ic

k-
bi

lle
d 

m
ur

re
 

Th
is

 c
ha

pt
er

 d
is

cu
ss

es
 th

e 
lif

e 
hi

st
or

y 
an

d 
ec

ol
og

y 
of

 th
e 

th
ic

k-
bi

lle
d 

m
ur

re
.  

G
ilc

hr
is

t 
20

01
 

G
en

er
al

 
G

en
er

al
 

Th
ic

k-
bi

lle
d 

m
ur

re
 

Th
is

 c
ha

pt
er

 d
is

cu
ss

es
 th

e 
lif

e 
hi

st
or

y 
an

d 
ec

ol
og

y 
of

 th
e 

gl
au

co
us

 g
ul

l. 
G

ill
 

20
04

 
A

la
sk

a 
G

en
er

al
 

Sh
or

eb
ird

s 
Th

is
 re

po
rt 

co
nt

ai
ns

 su
m

m
ar

ie
s o

f s
tu

di
es

 o
n 

A
la

sk
a 

sh
or

eb
ird

s o
ng

oi
ng

 in
 2

00
3.

 
G

ill
 a

nd
 

M
cC

af
fe

ry
 

19
99

 
A

la
sk

a 
Po

pu
la

tio
n 

B
ar

-ta
ile

d 
go

dw
its

 
Th

is
 p

ap
er

 p
ro

vi
de

s p
op

ul
at

io
n 

es
tim

at
es

 o
f b

ar
-ta

ile
d 

go
dw

its
 b

as
ed

 o
n 

ob
se

rv
at

io
ns

 fr
om

 th
e 

st
ag

in
g 

gr
ou

nd
s. 

 

North Aleutian Basin Literature and 41 December 2007
Information Summary 



  
 

T
ab

le
 3

 (C
on

t.)
 

 
A

ut
ho

rs
 

D
at

e 
Lo

ca
tio

n 
To

pi
c 

Sp
ec

ie
s 

D
oc

um
en

t C
on

te
nt

 
G

ill
 a

nd
 S

en
ne

r 
19

96
 

A
la

sk
a 

C
on

se
rv

at
io

n 
Sh

or
eb

ird
s 

Th
is

 p
ap

er
 d

is
cu

ss
es

 th
e 

im
po

rta
nc

e 
of

 A
la

sk
a 

to
 w

es
te

rn
 

he
m

is
ph

er
e 

sh
or

eb
ird

s. 
G

ol
et

 e
t a

l. 
20

02
 

Pr
in

ce
 W

ill
ia

m
 

So
un

d 
 

Im
pa

ct
s 

Pi
ge

on
 g

ui
lle

m
ot

 
Th

is
 p

ap
er

 d
is

cu
ss

es
 th

e 
lo

ng
-te

rm
 a

nd
 in

di
re

ct
 e

ff
ec

ts
 o

f 
th

e 
Ex

xo
n 

Va
ld

ez
 o

il 
sp

ill
 o

n 
pi

ge
on

 g
ui

lle
m

ot
s. 

 
G

ou
di

e 
et

 a
l. 

20
00

 
G

en
er

al
  

G
en

er
al

  
C

om
m

on
 e

id
er

  
Th

is
 b

oo
k 

ch
ap

te
r d

es
cr

ib
es

 th
e 

lif
e 

hi
st

or
y 

an
d 

ec
ol

og
y 

of
 th

e 
co

m
m

on
 e

id
er

.  
G

ra
nd

 e
t a

l. 
19

98
 

A
la

sk
a 

Im
pa

ct
s 

Sp
ec

ta
cl

ed
 e

id
er

 
Th

is
 p

ap
er

 d
is

cu
ss

es
 th

e 
ef

fe
ct

s o
f l

ea
d 

po
is

on
in

g 
on

 
sp

ec
ta

cl
ed

 e
id

er
 su

rv
iv

al
 ra

te
s. 

 
G

ra
nd

 e
t a

l. 
20

02
 

Y
uk

on
–K

us
k-

ok
w

im
 D

el
ta

 
Im

pa
ct

s 
Sp

ec
ta

cl
ed

 e
id

er
, c

om
m

on
 

ei
de

r 
Th

is
 p

ap
er

 p
re

se
nt

s c
on

ce
nt

ra
tio

ns
 o

f t
ra

ce
 e

le
m

en
ts

 in
 

th
e 

eg
gs

 a
nd

 b
lo

od
 o

f s
pe

ct
ac

le
d 

an
d 

co
m

m
on

 e
id

er
s. 

 
G

ui
lle

m
et

te
 

19
98

 
G

ul
f o

f S
t. 

La
w

re
nc

e 
Ec

ol
og

y 
C

om
m

on
 e

id
er

  
Th

is
 p

ap
er

 d
is

cu
ss

es
 a

sp
ec

ts
 o

f f
ee

di
ng

, d
iv

in
g,

 a
nd

 
di

ge
st

io
n 

of
 c

om
m

on
 e

id
er

s f
ee

di
ng

 o
n 

bl
ue

 m
us

se
l b

ed
s 

in
 th

e 
w

in
te

r. 
 

G
ui

lle
m

et
te

 
20

01
 

G
ul

f o
f S

t. 
La

w
re

nc
e 

 
Ec

ol
og

y 
 

C
om

m
on

 e
id

er
 

Th
is

 p
ap

er
 d

is
cu

ss
es

 sp
rin

g 
fe

ed
in

g 
ra

te
s o

f c
om

m
on

 
ei

de
rs

 in
 th

e 
G

ul
f o

f S
t. 

La
w

re
nc

e.
 

H
an

de
l a

nd
 G

ill
 

20
00

 
A

la
sk

a 
Ec

ol
og

y 
B

la
ck

 tu
rn

st
on

e 
Th

is
 p

ap
er

 d
is

cu
ss

es
 m

on
og

am
y 

in
 th

e 
bl

ac
k 

tu
rn

st
on

e.
 

H
an

de
l a

nd
 G

ill
 

20
01

 
G

en
er

al
  

G
en

er
al

  
B

la
ck

 tu
rn

st
on

e 
Th

is
 c

ha
pt

er
 d

es
cr

ib
es

 th
e 

lif
e 

hi
st

or
y 

an
d 

ec
ol

og
y 

of
 th

e 
bl

ac
k 

tu
rn

st
on

e.
  

H
ar

di
ng

 e
t a

l. 
20

05
 

A
la

sk
a,

 R
us

si
a 

Po
pu

la
tio

n 
H

or
ne

d 
pu

ff
in

 
Th

is
 p

ap
er

 d
is

cu
ss

es
 c

en
su

s m
et

ho
ds

 fo
r c

re
vi

ce
-n

es
tin

g 
pu

ff
in

s. 
 

H
at

ch
 e

t a
l. 

19
96

 
B

er
in

g 
Se

a,
 

C
hu

kc
hi

 S
ea

, 
G

ul
f o

f A
la

sk
a 

Po
pu

la
tio

n 
C

om
m

on
 m

ur
re

s, 
th

ic
k-

bi
lle

d 
m

ur
re

s, 
tu

fte
d 

pu
ff

in
s 

Th
is

 re
po

rt 
pr

ov
id

es
 e

st
im

at
es

 o
f s

ea
so

na
l m

ov
em

en
ts

 a
nd

 
ha

bi
ta

t u
se

 b
y 

co
m

m
on

 m
ur

re
s a

nd
 tu

fte
d 

pu
ff

in
s. 

 

H
at

ch
 e

t a
l. 

20
00

 
B

er
in

g 
Se

a,
 

C
hu

kc
hi

 S
ea

, 
G

ul
f o

f A
la

sk
a 

Po
pu

la
tio

n 
C

om
m

on
 m

ur
re

s, 
th

ic
k-

bi
lle

d 
m

ur
re

s, 
tu

fte
d 

pu
ff

in
s 

Th
is

 re
po

rt 
pr

ov
id

es
 e

st
im

at
es

 o
f s

ea
so

na
l m

ov
em

en
ts

 a
nd

 
ha

bi
ta

t u
se

 b
y 

co
m

m
on

 m
ur

re
s, 

th
ic

k-
bi

lle
d 

m
ur

re
s, 

an
d 

tu
fte

d 
pu

ff
in

s. 
 

H
ob

so
n 

19
97

 
G

en
er

al
  

G
en

er
al

  
Pe

la
gi

c 
co

rm
or

an
t  

Th
is

 b
oo

k 
ch

ap
te

r d
is

cu
ss

es
 li

fe
 h

is
to

ry
 a

nd
 e

co
lo

gy
 o

f 
th

e 
pe

la
gi

c 
co

rm
or

an
t. 

 
H

od
ge

s e
t a

l. 
19

96
 

A
la

sk
a 

Po
pu

la
tio

n 
Se

ab
ird

s  
R

ep
or

ts
 th

e 
re

su
lts

 o
f a

er
ia

l s
ur

ve
ys

 o
f s

ea
bi

rd
s i

n 
19

57
–

19
94

. 

North Aleutian Basin Literature and 42 December 2007
Information Summary 



  
 

T
ab

le
 3

 (C
on

t.)
 

 
A

ut
ho

rs
 

D
at

e 
Lo

ca
tio

n 
To

pi
c 

Sp
ec

ie
s 

D
oc

um
en

t C
on

te
nt

 
H

un
t e

t a
l. 

20
01

 
N

or
th

 P
ac

ifi
c 

Ec
ol

og
y 

Se
ab

ird
s 

Th
is

 re
po

rt 
di

sc
us

se
s c

on
su

m
pt

io
n 

of
 p

re
y 

by
 m

ar
in

e 
bi

rd
s i

n 
th

e 
su

ba
rc

tic
 N

or
th

 P
ac

ifi
c 

O
ce

an
. I

t c
on

ta
in

s 
ag

gr
eg

at
e 

es
tim

at
es

 b
y 

re
gi

on
 o

f p
re

y 
cl

as
s, 

co
ns

um
pt

io
n 

ra
te

s, 
bi

om
as

s, 
an

d 
en

er
gy

 tr
an

sf
er

. T
he

 re
po

rt 
al

so
 

co
nt

ai
ns

 e
st

im
at

es
 o

f t
he

 p
op

ul
at

io
ns

 o
f m

aj
or

 g
ro

up
s o

f 
se

ab
ird

s. 
 

H
un

t e
t a

l. 
20

05
 

G
ul

f o
f A

la
sk

a 
Ec

ol
og

y 
Se

ab
ird

s 
Th

is
 p

ap
er

 p
re

se
nt

s d
at

a 
on

 p
re

y 
co

ns
um

pt
io

n 
an

d 
en

er
gy

 
tra

ns
fe

r b
y 

se
ab

ird
s (

sh
ea

rw
at

er
s, 

m
ur

re
s, 

pu
ff

in
s, 

m
ur

re
le

ts
, a

uk
le

ts
, a

nd
 se

a 
du

ck
s)

 in
 th

e 
G

ul
f o

f A
la

sk
a.

  
Ir

on
s e

t a
l. 

20
00

 
Pr

in
ce

 W
ill

ia
m

 
So

un
d 

Im
pa

ct
s  

M
ar

in
e 

bi
rd

s 
Th

is
 p

ap
er

 c
om

pa
re

s p
op

ul
at

io
ns

 o
f a

 v
ar

ie
ty

 o
f s

ea
bi

rd
s 

be
fo

re
 a

nd
 a

fte
r t

he
 E

xx
on

 V
al

de
z o

il 
sp

ill
. D

at
a 

ar
e 

in
te

rp
re

te
d 

w
ith

 re
sp

ec
t t

o 
lif

e 
hi

st
or

y 
pa

ra
m

et
er

s. 
 

Ja
hn

ck
e 

et
 a

l. 
20

05
 

A
le

ut
ia

n 
Is

la
nd

s 
D

is
tri

bu
tio

n,
 

ec
ol

og
y 

 
Se

ab
ird

s  
Th

is
 p

ap
er

 p
re

se
nt

s t
he

 d
iff

er
en

ce
s i

n 
se

ab
ird

 a
bu

nd
an

ce
, 

di
st

rib
ut

io
n,

 a
nd

 d
ie

t b
et

w
ee

n 
th

e 
ea

st
er

n 
an

d 
ce

nt
ra

l 
A

le
ut

ia
n 

Is
la

nd
s. 

O
ce

an
og

ra
ph

ic
 fa

ct
or

s a
nd

 d
ie

t a
re

 
ev

al
ua

te
d.

  
Jo

ne
s e

t a
l. 

20
01

 
G

en
er

al
 

G
en

er
al

 
Pa

ra
ke

et
 a

uk
le

t 
Th

is
 b

oo
k 

ch
ap

te
r d

is
cu

ss
es

 th
e 

lif
e 

hi
st

or
y 

an
d 

ec
ol

og
y 

of
 th

e 
pa

ra
ke

et
 a

uk
le

t. 
K

ita
ys

ky
 e

t a
l. 

20
06

 
N

or
th

 P
ac

ifi
c 

Ec
ol

og
y 

R
ed

-le
gg

ed
 k

itt
iw

ak
e 

Th
is

 p
ap

er
 d

is
cu

ss
es

 th
e 

ef
fe

ct
s o

f l
ip

id
-p

oo
r d

ie
ts

 o
n 

co
nd

iti
on

 o
f j

uv
en

ile
 re

d-
le

gg
ed

 k
itt

iw
ak

es
. T

he
 a

ut
ho

rs
 

co
nc

lu
de

 li
pi

d-
po

or
 d

ie
ts

 m
ay

 re
su

lt 
in

 p
op

ul
at

io
n 

de
cl

in
es

.  
K

uc
kl

ic
k 

et
 a

l. 
20

02
 

B
er

in
g 

Se
a,

 
G

ul
f o

f A
la

sk
a 

Im
pa

ct
s  

C
om

m
on

 m
ur

re
, t

hi
ck

-b
ill

ed
 

m
ur

re
 

Th
is

 p
re

se
nt

at
io

n 
di

sc
us

se
s t

he
 p

re
se

nc
e 

of
 p

er
si

st
en

t 
or

ga
ni

c 
po

llu
ta

nt
s i

n 
m

ur
re

 e
gg

s. 
 

K
ul

et
z 

 
20

04
 

A
la

sk
a 

Po
pu

la
tio

n 
K

itt
lit

z’
s m

ur
re

le
t 

Th
is

 p
ap

er
 d

is
cu

ss
es

 th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

gl
ac

ia
tio

n 
an

d 
K

itt
lit

z’
s m

ur
re

le
t. 

 
K

ul
et

z 
et

 a
l. 

20
03

 
Pr

in
ce

 W
ill

ia
m

 
So

un
d 

Po
pu

la
tio

n 
K

itt
lit

z’
s m

ur
re

le
t 

Th
is

 p
ap

er
 d

is
cu

ss
es

 th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

gl
ac

ia
tio

n 
in

 P
rin

ce
 W

ill
ia

m
 S

ou
nd

 a
nd

 K
itt

lit
z’

s m
ur

re
le

t. 
 

La
cr

oi
x 

et
 a

l. 
20

03
 

B
ea

uf
or

t S
ea

 
Im

pa
ct

s 
Lo

ng
-ta

ile
d 

du
ck

 
Th

is
 p

ap
er

 re
po

rts
 th

e 
re

su
lts

 o
f s

tu
di

es
 o

f t
he

 e
ff

ec
ts

 o
f 

un
de

rw
at

er
 se

is
m

ic
 su

rv
ey

s o
n 

m
ol

tin
g 

m
al

e 
lo

ng
-ta

ile
d 

du
ck

s. 
 

 

North Aleutian Basin Literature and 43 December 2007
Information Summary 



  
 

T
ab

le
 3

 (C
on

t.)
 

 
A

ut
ho

rs
 

D
at

e 
Lo

ca
tio

n 
To

pi
c 

Sp
ec

ie
s 

D
oc

um
en

t C
on

te
nt

 
La

dd
 e

t a
l. 

20
05

 
A

le
ut

ia
n 

Is
la

nd
s 

D
is

tri
bu

tio
n 

Se
ab

ird
s 

Th
is

 p
ap

er
 d

is
cu

ss
es

 th
e 

fo
ra

gi
ng

 b
eh

av
io

r o
f d

iff
er

en
t 

se
ab

ird
s a

t t
he

 c
on

ve
rg

en
ce

 z
on

es
 a

nd
 fr

on
ts

 b
et

w
ee

n 
w

at
er

 m
as

se
s i

n 
A

le
ut

ia
n 

pa
ss

es
.  

La
nc

e 
et

 a
l. 

20
01

 
Pr

in
ce

 W
ill

ia
m

 
So

un
d 

Po
pu

la
tio

n 
G

en
er

al
 

Th
is

 p
ap

er
 in

ve
st

ig
at

es
 e

vi
de

nc
e 

of
 p

op
ul

at
io

n 
re

co
ve

ry
 

of
 a

 w
id

e 
va

rie
ty

 o
f a

ff
ec

te
d 

sp
ec

ie
s o

ile
d 

by
 th

e 
Ex

xo
n 

Va
ld

ez
 o

il 
sp

ill
.  

La
nc

to
t e

t a
l. 

19
99

 
Pr

in
ce

 W
ill

ia
m

 
So

un
d 

Po
pu

la
tio

n 
H

ar
le

qu
in

 d
uc

k 
Th

is
 st

ud
y 

lo
ok

s a
t g

en
et

ic
 d

iff
er

en
ce

s i
n 

ha
rle

qu
in

 d
uc

k 
po

pu
la

tio
ns

 to
 e

va
lu

at
e 

th
e 

po
te

nt
ia

l f
or

 m
ig

ra
tio

n 
to

 
re

po
pu

la
te

 d
ep

le
te

d 
po

pu
la

tio
ns

.  
La

rn
ed

 
19

98
 

W
es

te
rn

 
A

la
sk

a 
Po

pu
la

tio
n 

K
in

g 
ei

de
r 

Th
is

 re
po

rt 
pr

es
en

ts
 th

e 
re

su
lts

 o
f a

er
ia

l s
ur

ve
ys

 o
f k

in
g 

ei
de

r m
ol

tin
g 

ar
ea

s i
n 

w
es

te
rn

 A
la

sk
a.

  
La

rn
ed

  
20

00
a 

So
ut

hw
es

t 
A

la
sk

a 
 

Po
pu

la
tio

n 
St

el
le

r’
s e

id
er

, s
ea

bi
rd

s 
Th

is
 re

po
rt 

pr
es

en
ts

 th
e 

re
su

lts
 o

f a
er

ia
l s

ur
ve

ys
 o

f 
St

el
le

r’
s e

id
er

s a
nd

 o
th

er
 se

ab
ird

s. 
 

La
rn

ed
 

20
00

b 
So

ut
hw

es
t 

A
la

sk
a 

Po
pu

la
tio

n 
St

el
le

r’
s e

id
er

  
Th

is
 re

po
rt 

pr
es

en
ts

 th
e 

re
su

lts
 o

f 2
00

0 
sp

rin
g 

m
ig

ra
tio

n 
su

rv
ey

s f
or

 th
e 

St
el

le
r’

s e
id

er
.  

La
rn

ed
 

20
02

 
So

ut
hw

es
t 

A
la

sk
a 

Po
pu

la
tio

n 
St

el
le

r’
s e

id
er

  
Th

is
 re

po
rt 

pr
es

en
ts

 th
e 

re
su

lt 
of

 2
00

2 
sp

rin
g 

m
ig

ra
tio

n 
su

rv
ey

s f
or

 th
e 

St
el

le
r’

s e
id

er
.  

La
rn

ed
 

20
03

 
B

er
in

g 
Se

a 
Po

pu
la

tio
n 

Sp
ec

ta
cl

ed
 e

id
er

 
Th

is
 re

po
rt 

pr
es

en
ts

 th
e 

re
su

lts
 o

f l
at

e 
w

in
te

rin
g 

su
rv

ey
s 

of
 sp

ec
ta

cl
ed

 e
id

er
s i

n 
th

e 
B

er
in

g 
Se

a 
in

 1
99

6-
19

97
. 

La
rn

ed
 

20
04

 
So

ut
hw

es
t 

A
la

sk
a 

Po
pu

la
tio

n 
St

el
le

r’
s e

id
er

  
Th

is
 re

po
rt 

pr
es

en
ts

 th
e 

re
su

lt 
of

 2
00

4 
sp

rin
g 

m
ig

ra
tio

n 
su

rv
ey

s f
or

 th
e 

St
el

le
r’

s e
id

er
.  

La
rn

ed
 

20
05

 
So

ut
hw

es
t 

A
la

sk
a 

Po
pu

la
tio

n 
St

el
le

r’
s e

id
er

  
Th

is
 re

po
rt 

pr
es

en
ts

 th
e 

re
su

lt 
of

 2
00

5 
sp

rin
g 

m
ig

ra
tio

n 
su

rv
ey

s f
or

 th
e 

St
el

le
r’

s e
id

er
.  

La
rn

ed
 a

nd
 

Ti
pl

ad
y 

19
97

 
B

er
in

g 
Se

a 
Po

pu
la

tio
n 

Sp
ec

ta
cl

ed
 e

id
er

 
Th

is
 re

po
rt 

pr
es

en
ts

 th
e 

re
su

lts
 o

f l
at

e 
w

in
te

rin
g 

su
rv

ey
s 

of
 sp

ec
ta

cl
ed

 e
id

er
s i

n 
th

e 
B

er
in

g 
Se

a 
in

 1
99

6-
19

97
. 

La
rn

ed
 a

nd
 

Ti
pl

ad
y 

19
99

 
B

er
in

g 
Se

a 
Po

pu
la

tio
n 

Sp
ec

ta
cl

ed
 e

id
er

 
Th

is
 re

po
rt 

pr
es

en
ts

 th
e 

re
su

lts
 o

f l
at

e 
w

in
te

rin
g 

su
rv

ey
s 

of
 sp

ec
ta

cl
ed

 e
id

er
s i

n 
th

e 
B

er
in

g 
Se

a 
in

 1
99

8.
 

La
ub

ha
n 

an
d 

M
et

zn
er

 
19

99
 

A
la

sk
a 

Pe
ni

ns
ul

a 
Po

pu
la

tio
n 

St
el

le
r’

s e
id

er
 

Th
is

 p
ap

er
 re

po
rts

 th
e 

re
su

lts
 o

f s
ur

ve
ys

 o
f w

in
te

rin
g 

St
el

le
r’

s e
id

er
s i

n 
Iz

em
be

ck
 L

ag
oo

n 
an

d 
C

ol
d 

B
ay

 
Li

tz
ow

 e
t a

l. 
 

20
02

 
G

ul
f o

f A
la

sk
a 

Ec
ol

og
y 

 
Pi

ge
on

 g
ui

lle
m

ot
 

Th
is

 p
ap

er
 p

re
se

nt
s d

at
a 

on
 su

rv
iv

al
 o

f p
ig

eo
n 

gu
ill

em
ot

 
ch

ic
ks

 in
 a

re
as

 o
f l

ow
-li

pi
d 

fo
od

 a
nd

 h
ig

h-
lip

id
 fo

od
.  

North Aleutian Basin Literature and 44 December 2007
Information Summary 



  
 

T
ab

le
 3

 (C
on

t.)
 

 
A

ut
ho

rs
 

D
at

e 
Lo

ca
tio

n 
To

pi
c 

Sp
ec

ie
s 

D
oc

um
en

t C
on

te
nt

 
Lo

vv
or

n 
et

 a
l. 

20
00

 
B

er
in

g 
Se

a 
Ec

ol
og

y 
Sp

ec
ta

cl
ed

 e
id

er
 

Th
is

 st
ud

y 
de

sc
rib

es
 th

e 
de

ve
lo

pm
en

t o
f a

n 
em

pi
ric

al
ly

 
ba

se
d 

co
m

pu
te

r m
od

el
 o

f t
he

 fo
ra

gi
ng

 e
ne

rg
et

ic
s o

f t
he

 
sp

ec
ta

cl
ed

 e
id

er
 th

at
 w

in
te

rs
 so

ut
hw

es
t o

f t
he

 S
t. 

La
w

re
nc

e 
Is

la
nd

 p
ol

yn
ya

 in
 th

e 
B

er
in

g 
Se

a.
 

Lo
vv

or
n 

et
 a

l. 
20

03
 

B
er

in
g 

Se
a 

Ec
ol

og
y 

Sp
ec

ta
cl

ed
 e

id
er

 
Th

is
 p

ap
er

 p
re

se
nt

s t
he

 re
su

lts
 o

f s
tu

di
es

 o
f d

ie
t a

nd
 b

od
y 

co
nd

iti
on

 o
f w

in
te

rin
g 

sp
ec

ta
cl

ed
 e

id
er

s. 
D

ie
t w

as
 

in
ve

st
ig

at
ed

 b
y 

ex
am

in
at

io
n 

of
 st

om
ac

h 
co

nt
en

ts
.  

M
al

le
k 

an
d 

D
au

 
20

04
 

So
ut

hw
es

te
rn

 
A

la
sk

a 
Po

pu
la

tio
n 

Em
pe

ro
r g

oo
se

, s
ea

bi
rd

s 
Th

is
 re

po
rt 

pr
es

en
ts

 th
e 

re
su

lts
 o

f a
er

ia
l s

ur
ve

ys
 o

f 
Em

pe
ro

r g
ee

se
 a

nd
 o

th
er

 se
ab

ird
s i

n 
so

ut
hw

es
te

rn
 A

la
sk

a 
du

rin
g 

fa
ll 

20
02

. 
M

al
le

k 
an

d 
D

au
  

20
05

 
So

ut
hw

es
te

rn
 

A
la

sk
a 

Po
pu

la
tio

n 
Em

pe
ro

r g
oo

se
, s

ea
bi

rd
s 

Th
is

 re
po

rt 
pr

es
en

ts
 th

e 
re

su
lts

 o
f a

er
ia

l s
ur

ve
ys

 o
f 

Em
pe

ro
r g

ee
se

 a
nd

 o
th

er
 se

ab
ird

s i
n 

so
ut

hw
es

te
rn

 A
la

sk
a 

du
rin

g 
fa

ll 
20

05
. 

M
cC

af
fe

ry
 a

nd
 

G
ill

 
20

01
 

G
en

er
al

  
G

en
er

al
 

B
ar

-ta
ile

d 
go

dw
it 

Th
is

 b
oo

k 
ch

ap
te

r p
re

se
nt

s t
he

 li
fe

 h
is

to
ry

 a
nd

 e
co

lo
gy

 o
f 

th
e 

ba
r-

ta
ile

d 
go

dw
it.

 
M

ee
ha

n 
et

 a
l. 

19
99

 
A

la
sk

a 
Ec

ol
og

y 
Se

ab
ird

s 
Th

is
 p

ap
er

 d
is

cu
ss

es
 th

e 
im

po
rta

nc
e 

of
 se

ab
ird

 
po

pu
la

tio
ns

 a
s i

nd
ic

at
or

s o
f t

he
 e

co
sy

st
em

 e
ff

ec
ts

 o
f 

cl
im

at
e 

ch
an

ge
 a

nd
 e

nv
iro

nm
en

ta
l e

ff
ec

ts
 o

f 
de

ve
lo

pm
en

t. 
 

M
el

vi
n 

et
 a

l. 
20

06
 

A
la

sk
a 

D
is

tri
bu

tio
n 

Se
ab

ird
s 

Th
is

 re
po

rt 
di

sc
us

se
s o

bs
er

va
tio

ns
 o

f s
ea

bi
rd

s o
bt

ai
ne

d 
du

rin
g 

st
oc

k 
as

se
ss

m
en

ts
 o

f P
ac

ifi
c 

ha
lib

ut
 a

nd
 sa

bl
ef

is
h.

 
Sp

ec
ie

s c
om

po
si

tio
n 

by
 re

gi
on

 is
 p

re
se

nt
ed

. I
m

pl
ic

at
io

ns
 

fo
r l

on
gl

in
e 

fis
he

ry
 im

pa
ct

s o
n 

se
ab

ird
s a

re
 d

is
cu

ss
ed

. 
M

ur
ph

y 
et

 a
l. 

19
97

 
Pr

in
ce

 W
ill

ia
m

 
so

un
d 

Im
pa

ct
s  

Se
ab

ird
s, 

sh
or

eb
ird

s, 
w

at
er

fo
w

l 
Th

is
 p

ap
er

 d
is

cu
ss

es
 th

e 
ef

fe
ct

s o
f t

he
 E

xx
on

 V
al

de
z o

il 
sp

ill
 o

n 
bi

rd
s b

as
ed

 o
n 

pr
e-

 a
nd

 p
os

t-s
pi

ll 
su

rv
ey

s. 
 

Pe
ar

ce
 e

t a
l. 

20
05

 
W

or
ld

w
id

e 
Po

pu
la

tio
n 

St
el

le
r’

s e
id

er
 

Th
is

 p
ap

er
 p

re
se

nt
s s

tu
di

es
 o

f g
en

et
ic

 d
iff

er
en

tia
tio

n 
am

on
g 

St
el

le
r’

s e
id

er
 p

op
ul

at
io

ns
 in

 o
rd

er
 to

 fa
ci

lit
at

e 
co

ns
er

va
tio

n.
  

Pe
te

rs
en

 a
nd

 
D

ou
gl

as
 

20
04

 
B

er
in

g 
Se

a 
Ec

ol
og

y 
Sp

ec
ta

cl
ed

 e
id

er
 

Th
is

 st
ud

y 
de

sc
rib

es
 th

e 
en

vi
ro

nm
en

ta
l c

ha
ra

ct
er

is
tic

s o
f 

w
in

te
rin

g 
ar

ea
s f

or
 sp

ec
ta

cl
ed

 e
id

er
s a

nd
 d

is
cu

ss
es

 th
e 

re
la

tio
ns

hi
p 

of
 th

es
e 

ch
ar

ac
te

ris
tic

s t
o 

po
pu

la
tio

n 
bi

ol
og

y.
 

 

North Aleutian Basin Literature and 45 December 2007
Information Summary 



  
 

T
ab

le
 3

 (C
on

t.)
 

 
A

ut
ho

rs
 

D
at

e 
Lo

ca
tio

n 
To

pi
c 

Sp
ec

ie
s 

D
oc

um
en

t C
on

te
nt

 
Pe

te
rs

en
 a

nd
 

Fl
in

t 
20

02
 

B
er

in
g 

Se
a,

 
B

ea
uf

or
t S

ea
 

Po
pu

la
tio

n 
C

om
m

on
 e

id
er

 
Th

is
 p

ap
er

 d
es

cr
ib

es
 th

e 
de

gr
ee

 o
f i

so
la

tio
n 

of
 B

er
in

g 
Se

a 
an

d 
B

ea
uf

or
t S

ea
 p

op
ul

at
io

ns
 o

f t
he

 c
om

m
on

 e
id

er
.  

Pe
te

rs
en

 e
t a

l. 
19

98
 

B
er

in
g 

Se
a 

Ec
ol

og
y 

Sp
ec

ta
cl

ed
 e

id
er

 
Th

is
 p

ap
er

 p
re

se
nt

s d
at

a 
on

 th
e 

di
et

 o
f s

pe
ct

ac
le

d 
ei

de
rs

.  
Pe

te
rs

en
 e

t a
l. 

19
99

 
B

er
in

g 
Se

a,
 

A
rc

tic
 A

la
sk

a,
 

an
d 

R
us

si
a 

Po
pu

la
tio

n 
Sp

ec
ta

cl
ed

 e
id

er
 

Th
is

 p
ap

er
 re

vi
ew

s d
at

a 
an

d 
ob

se
rv

at
io

ns
 o

n 
sp

ec
ta

cl
ed

 
ei

de
rs

 to
 id

en
tif

y 
se

as
on

al
 h

ab
ita

ts
, i

nc
lu

di
ng

 w
in

te
rin

g 
gr

ou
nd

s. 
 

Pi
at

t a
nd

 D
re

w
 

20
04

 
A

le
ut

ia
n 

Is
la

nd
s 

Po
pu

la
tio

n 
Se

ab
ird

s 
Th

is
 p

ap
er

 u
se

s t
he

 N
or

th
 P

ac
ifi

c 
Pe

la
gi

c 
Se

ab
ird

 
D

at
ab

as
e 

to
 e

st
im

at
e 

th
e 

ab
un

da
nc

e 
of

 se
ab

ird
s w

ith
in

 
10

0 
km

 o
f t

he
 S

el
en

da
ng

 A
yu

 g
ro

un
di

ng
 o

n 
U

na
la

sk
a 

Is
la

nd
.  

Pi
at

t a
nd

 F
or

d 
20

00
a 

A
la

sk
a 

D
is

tri
bu

tio
n 

Se
ab

ird
s 

Th
is

 re
po

rt 
de

sc
rib

es
 a

 c
om

pu
te

riz
ed

 p
el

ag
ic

 se
ab

ird
 a

tla
s 

fo
r A

la
sk

a.
  

Pi
at

t a
nd

 F
or

d 
20

00
b 

A
la

sk
a 

Po
pu

la
tio

n 
Se

ab
ird

s 
Th

is
 re

po
rt 

de
sc

rib
es

 th
e 

us
e 

of
 a

 p
el

ag
ic

 se
ab

ird
 a

tla
s f

or
 

m
on

ito
rin

g 
se

ab
ird

 p
op

ul
at

io
ns

 in
 a

re
as

 o
f p

ot
en

tia
l 

de
ve

lo
pm

en
t. 

 
Pi

at
t a

nd
 

K
ita

ys
ky

 
20

02
 

G
en

er
al

 
G

en
er

al
  

H
or

ne
d 

pu
ff

in
 

Th
is

 c
ha

pt
er

 d
es

cr
ib

es
 th

e 
lif

e 
hi

st
or

y 
an

d 
ec

ol
og

y 
of

 th
e 

ho
rn

ed
 p

uf
fin

. 
Pi

at
t a

nd
 

Sp
rin

ge
r 

20
04

 
B

er
in

g 
Se

a 
Ec

ol
og

y 
Se

ab
ird

s 
Th

is
 p

ap
er

 d
is

cu
ss

es
 th

e 
fa

ct
or

s a
ff

ec
tin

g 
th

e 
bi

og
eo

gr
ap

hy
 o

f s
ea

bi
rd

s i
n 

th
e 

B
er

in
g 

Se
a.

  
Pi

at
t e

t a
l. 

20
06

 
A

la
sk

a 
D

is
tri

bu
tio

n,
 

po
pu

la
tio

n 
Se

ab
ird

s 
Th

is
 a

tla
s w

as
 d

ev
el

op
ed

 fr
om

 th
e 

N
or

th
 P

ac
ifi

c 
Pe

la
gi

c 
Se

ab
ird

 D
at

ab
as

e.
 It

 il
lu

st
ra

te
s d

at
a 

on
 a

bu
nd

an
ce

 a
nd

 
di

st
rib

ut
io

n 
of

 3
1 

sp
ec

ie
s/

gr
ou

ps
 o

f s
ea

bi
rd

s. 
 

R
ic

hm
an

 a
nd

 
Lo

vv
or

n 
20

03
 

B
er

in
g 

Se
a 

Ec
ol

og
y 

Sp
ec

ta
cl

ed
 e

id
er

 
Th

is
 p

ap
er

 d
is

cu
ss

es
 th

e 
ch

ar
ac

te
ris

tic
s o

f c
la

m
 sp

ec
ie

s 
th

at
 a

ff
ec

t t
he

 e
ne

rg
et

ic
s o

f s
pe

ct
ac

le
d 

ei
de

rs
.  

R
ob

er
ts

on
 a

nd
 

Sa
va

rd
 

20
02

 
G

en
er

al
  

G
en

er
al

  
Lo

ng
-ta

ile
d 

du
ck

 
Th

is
 b

oo
k 

ch
ap

te
r d

is
cu

ss
es

 th
e 

lif
e 

hi
st

or
y 

an
d 

ec
ol

og
y 

of
 th

e 
lo

ng
-ta

ile
d 

du
ck

.  
R

us
se

ll 
20

05
 

G
ul

f o
f 

M
ex

ic
o 

Im
pa

ct
s  

M
ig

ra
tin

g 
bi

rd
s 

Th
is

 re
po

rt 
gi

ve
s d

et
ai

le
d 

ob
se

rv
at

io
ns

 o
f m

ig
ra

tin
g 

bi
rd

s 
on

 o
ff

sh
or

e 
ga

s a
nd

 o
il 

pl
at

fo
rm

s i
n 

th
e 

no
rth

er
n 

G
ul

f o
f 

M
ex

ic
o.

 

North Aleutian Basin Literature and 46 December 2007
Information Summary 



  
 

T
ab

le
 3

 (C
on

t.)
 

 
A

ut
ho

rs
 

D
at

e 
Lo

ca
tio

n 
To

pi
c 

Sp
ec

ie
s 

D
oc

um
en

t C
on

te
nt

 
Sc

ha
ue

r a
nd

 
M

ur
ph

y 
19

96
 

A
la

sk
a 

Ec
ol

og
y 

C
om

m
on

 m
ur

re
 

Th
is

 p
ap

er
 p

re
se

nt
s t

he
 re

su
lts

 o
f s

tu
di

es
 o

f p
re

da
tio

n 
on

 
eg

gs
 a

nd
 n

es
tli

ng
s o

f c
om

m
on

 m
ur

re
s a

t B
lu

ff
, A

la
sk

a.
 

Se
a 

D
uc

k 
Jo

in
t 

V
en

tu
re

 
20

03
 

G
en

er
al

 
G

en
er

al
 

St
el

le
r’

s e
id

er
  

Th
is

 fa
ct

 sh
ee

t d
es

cr
ib

es
 th

e 
St

el
le

r’
s e

id
er

.  

So
lo

vi
ev

a 
19

99
 

G
en

er
al

  
Ec

ol
og

y 
St

el
le

r’
s e

id
er

 
Th

is
 d

is
se

rta
tio

n 
di

sc
us

se
s r

es
ea

rc
h 

on
 th

e 
bi

ol
og

y 
an

d 
bi

oe
ne

rg
et

ic
s o

f t
he

 S
te

lle
r’

s e
id

er
.  

Sp
rin

ge
r e

t a
l. 

19
96

 
A

le
ut

ia
n 

Is
la

nd
s 

Ec
ol

og
y 

Se
ab

ird
s 

Th
is

 p
ap

er
 d

is
cu

ss
es

 se
ab

ird
s a

s i
nd

ic
at

or
s o

f m
ar

in
e 

ec
os

ys
te

m
 c

on
di

tio
ns

. 
St

eh
n 

et
 a

l. 
20

01
 

A
la

sk
a 

Po
pu

la
tio

n 
Se

ab
ird

s 
Th

is
 p

ap
er

 d
is

cu
ss

es
 th

e 
in

ci
de

nt
al

 c
at

ch
 o

f s
ea

bi
rd

s b
y 

lo
ng

lin
e 

fis
he

rie
s. 

 
St

ep
he

ns
on

 a
nd

 
Ir

on
s 

20
03

 
B

er
in

g 
Se

a,
 

G
ul

f o
f A

la
sk

a 
Po

pu
la

tio
n 

C
ol

on
ia

l s
ea

bi
rd

s 
Th

is
 p

ap
er

 d
is

cu
ss

es
 d

iff
er

en
ce

s i
n 

co
lo

ni
al

 n
es

tin
g 

se
ab

ird
 p

op
ul

at
io

ns
 in

 th
e 

ea
st

er
n 

B
er

in
g 

Se
a 

an
d 

G
ul

f o
f 

A
la

sk
a 

us
in

g 
da

ta
 fr

om
 th

e 
B

er
in

gi
an

 S
ea

bi
rd

 C
ol

on
y 

D
at

ab
as

e.
  

St
ou

t 
20

02
 

A
la

sk
a,

 R
us

si
a 

Im
pa

ct
s 

Ei
de

rs
 

Li
ve

rs
 a

nd
 k

id
ne

y 
tis

su
es

 w
er

e 
co

lle
ct

ed
 fr

om
 e

id
er

s i
n 

A
la

sk
a 

an
d 

R
us

si
a 

fo
r o

rg
an

ic
 a

nd
 e

le
m

en
ta

l a
na

ly
se

s. 
R

es
ul

ts
 sh

ow
ed

 th
at

 o
rg

an
oc

hl
or

in
e 

an
d 

m
an

y 
el

em
en

ta
l 

le
ve

ls
 w

er
e 

be
lo

w
 to

xi
c 

th
re

sh
ol

ds
; h

ow
ev

er
, i

n 
m

an
y 

ca
se

s, 
ca

dm
iu

m
, c

op
pe

r, 
le

ad
 a

nd
 se

le
ni

um
 a

pp
ea

re
d 

hi
gh

 
re

la
tiv

e 
to

 o
th

er
 w

at
er

fo
w

l. 
W

ith
 th

e 
ex

ce
pt

io
n 

of
 le

ad
, 

lo
ca

l a
nt

hr
op

og
en

ic
 so

ur
ce

s f
or

 th
es

e 
el

em
en

ts
 a

re
 n

ot
 

kn
ow

n.
 A

lth
ou

gh
 a

dv
er

se
 p

hy
si

ol
og

ic
al

 re
sp

on
se

s h
av

e 
no

t b
ee

n 
do

cu
m

en
te

d 
in

 e
id

er
s, 

th
es

e 
fo

ur
 e

le
m

en
ts

 
ca

nn
ot

 b
e 

ru
le

d 
ou

t a
s c

on
ta

m
in

an
ts

 o
f p

ot
en

tia
l c

on
ce

rn
 

fo
r s

om
e 

ei
de

r s
pe

ci
es

. 
Su

yd
am

 
20

00
 

G
en

er
al

 
G

en
er

al
  

K
in

g 
ei

de
r  

Th
is

 c
ha

pt
er

 d
es

cr
ib

es
 th

e 
lif

e 
hi

st
or

y 
an

d 
ec

ol
og

y 
of

 th
e 

ki
ng

 e
id

er
.  

North Aleutian Basin Literature and 47 December 2007
Information Summary 



  
 

T
ab

le
 3

 (C
on

t.)
 

 
A

ut
ho

rs
 

D
at

e 
Lo

ca
tio

n 
To

pi
c 

Sp
ec

ie
s 

D
oc

um
en

t C
on

te
nt

 
Sy

st
ad

 a
nd

 
B

us
tn

es
 

20
01

 
A

rc
tic

 
Ec

ol
og

y 
C

om
m

on
 e

id
er

, k
in

g 
ei

de
r, 

lo
ng

-ta
ile

d 
du

ck
 

Th
is

 p
ap

er
 d

es
cr

ib
es

 th
e 

ef
fe

ct
s o

f d
ar

kn
es

s a
nd

 lo
w

 
te

m
pe

ra
tu

re
s o

n 
w

in
te

r f
or

ag
in

g 
of

 c
om

m
on

 e
id

er
s, 

ki
ng

 
ei

de
rs

, a
nd

 lo
ng

-ta
ile

d 
du

ck
s. 

Th
e 

nu
m

be
rs

 o
f c

om
m

on
 

ei
de

rs
 a

nd
 k

in
g 

ei
de

rs
 sp

ec
ie

s r
em

ai
ne

d 
fa

irl
y 

co
ns

ta
nt

 
th

ro
ug

ho
ut

 w
in

te
r, 

w
he

re
as

 lo
ng

-ta
ile

d 
du

ck
s m

ov
ed

 o
ut

 
of

 th
e 

ar
ea

 in
 m

id
w

in
te

r. 
A

s d
ay

 le
ng

th
 d

ec
re

as
ed

, e
id

er
s 

ex
te

nd
ed

 th
ei

r f
ee

di
ng

 p
er

io
d 

in
to

 lo
w

er
 li

gh
t i

nt
en

si
tie

s. 
Th

e 
ab

ili
ty

 to
 su

rv
iv

e 
w

he
n 

da
ys

 a
re

 sh
or

t m
ig

ht
 b

e 
ex

pl
ai

ne
d 

by
 u

se
 o

f s
to

re
d 

nu
tri

en
t r

es
er

ve
s, 

ni
gh

t 
fe

ed
in

g,
 o

r h
ig

h 
pr

ey
 a

va
ila

bi
lit

y.
 

Tr
us

t e
t a

l. 
20

00
 

St
. L

aw
re

nc
e 

Is
la

nd
, B

er
in

g 
Se

a 

Im
pa

ct
s 

Sp
ec

ta
cl

ed
 e

id
er

 
In

or
ga

ni
c 

an
d 

or
ga

ni
c 

co
nt

am
in

an
ts

 w
er

e 
m

ea
su

re
d 

in
 

sp
ec

ta
cl

ed
 e

id
er

s f
ro

m
 S

t. 
La

w
re

nc
e 

Is
la

nd
. 

V
an

de
r P

ol
 e

t a
l. 

20
03

 
A

la
sk

a 
Im

pa
ct

s 
M

ur
re

s 
Th

is
 p

os
te

r d
is

cu
ss

es
 tr

en
ds

 in
 c

on
ce

nt
ra

tio
ns

 o
f o

rg
an

ic
 

po
llu

ta
nt

s i
n 

eg
gs

 fr
om

 m
ur

re
 c

ol
on

ie
s. 

 
V

lie
ts

tra
 e

t a
l. 

20
05

 
A

le
ut

ia
n 

Is
la

nd
s 

Ec
ol

og
y 

Sh
or

t-t
ai

le
d 

sh
ea

rw
at

er
 

Th
is

 p
ap

er
 a

ss
oc

ia
te

s s
iz

es
 o

f p
re

y 
w

ith
 fr

on
ts

 in
 A

le
ut

ia
n 

pa
ss

es
 w

ith
 re

sp
ec

t t
o 

th
e 

di
et

 o
f t

he
 sh

or
t-t

ai
le

d 
sh

ea
rw

at
er

.  
W

ar
d 

et
 a

l. 
19

99
 

So
ut

hw
es

te
rn

 
A

la
sk

a 
Im

pa
ct

s 
B

ra
nt

, C
an

ad
a 

go
os

e 
O

bs
er

va
tio

ns
 o

f t
he

 re
sp

on
se

 o
f f

al
l-s

ta
gi

ng
 b

ra
nt

 a
nd

 
C

an
ad

a 
ge

es
e 

to
 a

irc
ra

ft 
ov

er
fli

gh
ts

. 
W

ie
se

 a
nd

 
R

ob
er

ts
on

 
20

04
 

G
en

er
al

 
Im

pa
ct

s 
Se

ab
ird

s 
Pr

es
en

ts
 a

 c
om

pu
te

r m
od

el
 fo

r a
ss

es
si

ng
 th

e 
ef

fe
ct

s o
f 

ch
ro

ni
c 

ex
po

su
re

 o
f s

ea
bi

rd
s t

o 
lo

w
 le

ve
ls

 o
f o

il 
di

sc
ha

rg
e.

  
W

ie
se

 e
t a

l. 
20

01
 

N
or

th
 A

tla
nt

ic
 

Im
pa

ct
s  

Se
ab

ird
s  

Th
is

 p
ap

er
 d

is
cu

ss
es

 th
e 

so
ur

ce
s o

f m
or

ta
lit

y 
to

 se
ab

ird
s 

co
ng

re
ga

tin
g 

at
 o

ff
sh

or
e 

oi
l p

la
tfo

rm
s. 

 
W

ilb
or

 
19

99
 

B
er

in
g 

Se
a 

C
on

se
rv

at
io

n 
Lo

ng
-ta

ile
d 

du
ck

 
Th

is
 re

po
rt 

di
sc

us
se

s t
he

 st
at

us
 o

f t
he

 lo
ng

-ta
ile

d 
du

ck
. 

W
ils

on
 e

t a
l. 

20
04

 
A

la
sk

a 
Im

pa
ct

s 
Sp

ec
ta

cl
ed

 e
id

er
, k

in
g 

ei
de

r 
R

ep
or

ts
 th

e 
le

ve
ls

 o
f m

et
al

s a
nd

 tr
ac

e 
el

em
en

ts
 fo

un
d 

in
 

th
e 

bl
oo

d 
of

 sp
ec

ta
cl

ed
 a

nd
 k

in
g 

ei
de

rs
.  

W
in

ke
r a

nd
 

R
oc

qu
e 

20
04

 
G

en
er

al
 

Im
pa

ct
 

Se
ab

ird
s 

Th
is

 re
po

rt 
di

sc
us

se
s t

he
 u

se
 o

f a
rc

hi
ve

d 
se

ab
ird

 sa
m

pl
es

 
as

 re
so

ur
ce

s f
or

 m
ar

in
e 

en
vi

ro
nm

en
ta

l a
ss

es
sm

en
t. 

 
Y

or
k 

et
 a

l. 
20

01
 

G
en

er
al

 
Im

pa
ct

 
Se

ab
ird

s 
Th

is
 re

po
rt 

di
sc

us
se

s t
he

 u
se

 o
f a

rc
hi

ve
d 

se
ab

ird
 sa

m
pl

es
 

an
d 

pr
ot

oc
ol

s f
or

 c
ol

le
ct

in
g 

an
d 

ba
nk

in
g 

se
ab

ird
 e

gg
s. 

 
 

North Aleutian Basin Literature and 48 December 2007
Information Summary 



North Aleutian Basin Literature and 49  December 2007 
Information Summary 

  

5 MARINE MAMMALS 
 
 This evaluation of information on marine mammals of the Bering Sea, Bristol Bay, and 
the North Aleutian Basin2 is based on a collection of about 200 reports, research papers, and 
web-published materials dated from 1996 to 2006. Information is included on 25 species of 
cetaceans (whales, porpoises, and dolphins); pinnipeds (seals, sea lions, and walrus); and sea 
otters. These species are included because (1) they occur in Bristol Bay and adjoining shores, (2) 
they are wide-ranging in the Bering Sea and cannot be ruled out for regions potentially affected 
by oil and gas development activities, (3) impacts on them may be similar to those on species 
occurring in the North Aleutian Basin, or (4) they are part of the subsistence culture of Alaska 
Natives in Bristol Bay and the southeastern Bering Sea. A few poorly known species, such as the 
beaked whales, are included because they are mentioned in literature pertaining to other species. 
Literature concerning mammals in the Chukchi Sea and Beaufort Sea is included when the 
results of the studies could potentially be extrapolated to mammals of the southeastern Bering 
Sea. 
 

Presentations at the Planning Meeting included overviews of (1) important pinniped 
populations by John Bengtson of the National Marine Mammal Laboratory, (2) North Pacific 
right whale (Eubalaena japonica) and other cetaceans by Philip Clapham of the National Marine 
Mammal Laboratory, and (3) northern sea otters (Enhydra lutris kenyoni) and Pacific walrus 
(Odobenus rosmarus divergens) by Angela Doroff of the FWS. The presentations, which can be 
found in the Planning Meeting report, summarize available information and information needs 
on these topics relevant to an impact assessment of oil and gas development in the Basin. 
 
 Recent literature on marine mammals identified and collected for this report includes 
general species descriptions; information on distribution and habitat; estimates of population 
size, population parameters, and dynamics; biotic relationships, including trophic and ecosystem 
relationships; impacts of human activities; and regulatory status and management. Table 4 
presents summaries of the content of selected recent publications. Full citations are presented in 
Section 7.4. 
 

 Since 1996, the regulatory status under the Marine Mammal Protection Act (MMPA) and 
the Endangered Species Act (ESA) of certain stocks of marine mammals that inhabit the North 
Aleutian Basin area (e.g., sea otter, North Pacific right whale) has changed. New fishery 
regulations have been implemented to protect critical habitat for the Steller sea lion (Eumetopias 
jubatus), and critical habitat has been designated for the North Pacific right whale.  
 

Large areas of critical habitat exist for the Steller sea lion in the Bering Sea. In 2005, the 
FWS listed the Southwest Alaska distinct population segment of the northern sea otter as 
threatened under the ESA. In 2006, the NMFS established critical habitat for the North Pacific 
right whale in the Bering Sea and Gulf of Alaska, and is proposing to expand the area of these 
habitats and released the draft recovery plan for the fin whale (Balaenoptera physalus).  
 

                                                 
2 Dr. Lisa Rotterman, Minerals Management Service, Anchorage, provided valuable input for the preparation of this 
section. 
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 The Marine Mammal Commission prepares annual reports to Congress on the regulation, 
conservation, management, status, and human impacts to marine mammals listed as threatened 
and endangered under the ESA or depleted under the MMPA. The American Cetacean Society 
publishes fact sheets on the general biology, distribution, life history, and status of marine 
mammals. These fact sheets, which include bibliographies, are available for many of the species 
found in Bristol Bay and the Bering Sea, such as the Pacific white-sided dolphin 
(Lagenorhynchus obliquidens), Dall’s porpoise (Phocoenoides dalli), and the harbor porpoise 
(Phocoena phocoena), among others. 
 

Detailed species information on marine mammals is updated periodically and published 
in Alaska Marine Mammal Stock Assessments. These annual reports contain information on 
many or all of the marine mammals found in the southeastern Bering Sea. These stock 
assessments give good, up-to-date summaries of what is known for each species, including (1) 
stock definition and geographic range; (2) population size, including historic and recent data; (3) 
current and maximum productivity estimates and potential biological removal; (4) annual human 
caused mortality and serious injury, including subsistence and commercial harvest; (5) stock 
status, including regulation and management; and (6) references. The stock assessments also 
identify data gaps and assessments that cannot be made due to missing or incomplete data. 
 
 The MMPA allows Alaska Natives to harvest marine mammals for subsistence uses. Per 
the MMPA requirements, the FWS has established a Marking, Tagging, and Recording Program 
under which all sea otter and polar bear hides and skulls, and all walrus tusks, are tagged by a 
FWS representative. In addition, the FWS monitors the annual spring walrus hunt in several 
Alaskan villages as part of its Walrus Harvest Monitoring Program. Tagging reports provide 
information on location, age class, and gender. 
 
 The ADFG publishes detailed habitat maps of nearshore waters including habitats of the 
Pacific walrus, spotted seals (Phoca largha), Steller sea lions, harbor seals (Phoca vitulina), 
beluga whales (Delphinapterus leucas), and northern sea otters. These maps identify haulouts for 
walrus, seals, and sea lions, as well as feeding and calving areas for whales. Map coverage 
includes the shores of southeastern Bristol Bay, including the north shore of the Alaska 
Peninsula and Aleutian Islands, the south shore of the Alaska Peninsula, and islands of the Gulf 
of Alaska.  
 
 Observations and census of pinnipeds and cetaceans by direct observation and remote 
sensing have provided information on distribution patterns and migratory routes, as well as 
population estimates. In 1996, North Pacific right whales were discovered to still be present in 
the southeastern Bering Sea. Subsequent studies by shipboard observations, aerial surveys, and 
acoustic analysis have established the relatively regular presence of these whales in the 
southeastern Bering Sea, including the North Aleutian Basin, during most years. 
 
 Recent studies of changes in the distribution of cetaceans (North Pacific right whale, fin 
whale, western gray whale [Eschrichtius robustus], and humpback whale [Megaptera 
novaeangliae]) have been evaluated with respect to climate change. Studies published from 1996 
to 2006 discuss the relationship of cetacean, pinniped, walrus, and sea otter distributions to 
bathymetry, oceanic and coastal circulation, sea ice, productivity, and food abundance. 
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Observations of Steller sea lions and cetaceans have been related to biophysical variables for the 
Alaska Peninsula, Aleutian Islands, and the Gulf of Alaska.  
 
 While marine mammals are relatively well studied in the Bering Sea compared with other 
taxonomic groups, little of this information applies specifically to the areas of the North Aleutian 
Basin where oil and gas development could occur. In order to assess the impacts of development 
in the Basin, further study of marine mammal movement, habitat use, reproduction, population 
dynamics, and diet is needed. 
 
 Visual observations, radiotelemetry, remote sensing, tagging, capture, and passive 
acoustics have been used to monitor the populations of cetaceans, pinnipeds, walrus, and sea 
otters in the Bering Sea, Bristol Bay, and Aleutian Islands. Population parameters studied include 
stock identification, population genetics, population size, population trends, stock productivity, 
reproduction, and sources of mortality. These studies provide a historical perspective on 
population size and change and have been used to predict future population trends and recovery. 
Decreasing numbers of some species such as Steller sea lions have been investigated from the 
perspectives of nutrition, prey availability, natural and hunting mortality, disease, and pollution. 
Various modeling techniques have been developed to assist with assessing population dynamics 
and proposed recovery measures for cetacean species of regulatory concern, such as bowhead 
whales. Remote sensing techniques have been developed for some species, such as the Pacific 
walrus (using airborne thermal sensors) and the spotted seal (using satellite-linked transmitters). 
Few of these data are specific to the North Aleutian Basin, but they could be used for 
assessments if the population sizes and distributions of marine mammals in the Basin have been 
determined.  
 
 Recent studies of diet and trophic relationships of marine mammals include analyses of 
temporal and geographic variation. Diets of northern fur seals (Callorhinus ursinus), Steller sea 
lions, and sea otters have been investigated to try to better understand observed geographic 
patterns and recent population changes. Levels of organic pollutants in marine mammals have 
been interpreted on the basis of diet. In recent years, food webs have undergone major changes in 
the Bering Sea. Changes in ecosystem structure have been implicated in changes in marine 
mammal body condition, growth, and population size. Declines of prey species and changes in 
ecosystem structure have been hypothesized to be related to interdecadal changes in climate, 
major climate events, and a trend of increasing temperature. Studies of variability in sea ice, 
circulation patterns across the Bering Shelf, and circulation through Aleutian passes have been 
interpreted as affecting selected marine mammal populations. These recent changes in the Bering 
Sea ecosystem create a need for continued study of marine mammal seasonal habitat use, 
seasonal diet, condition, and health status. 
 
 Oil spill impacts on marine environments have been extensively studied in Prince 
William Sound, including population trends, body condition, and survival of sea otters following 
the Exxon Valdez oil spill in Prince William Sound. Other potential impacts from oil and gas 
development include disturbance by activities on the Outer Continental Shelf, including drilling, 
transportation, and exploration. Contaminants in marine mammals have been studied from the 
perspectives of human health, marine mammal population effects, and food chain transfer. 
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Information about the subsistence harvest of seals, sea lions, whales, and sea otters has been 
monitored by the ADFG, FWS, and NMFS (depending on the species). 
 

Human activities such as oil and gas exploration and production, commercial fisheries, 
Naval activities, and whale watching may affect marine mammals as a result of increases in 
noise and disturbance from breaking ice, vessel traffic and ship strikes, harassment, illegal 
shooting, research seismic surveys, and pollution. Behavioral changes of marine mammals due to 
disturbance by these activities needs further study. Oil and gas exploration, development, and 
production activities will generate noise to which cetaceans and pinnipeds are sensitive. Studies 
of acoustic effects on species that inhabit the North Aleutian Basin should be implemented. 
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6 SOCIOECONOMICS AND SUBSISTENCE 
 

Presentations at the Planning Meeting included overviews of (1) community 
socioeconomics by Ed Glazier of Impact Assessment, Inc. (IAI) and (2) subsistence research by 
Brian Davis, formerly of the ADFG, Division of Subsistence. The presentations, which can be 
found in the Planning Meeting report, summarize available information and information needs 
on these topics relevant to an impact assessment of oil and gas development in the Basin. 
 
 Socioeconomic trends and current conditions have been summarized in a report prepared 
by IAI in preparation for the Planning Meeting (IAI 2007).3 The report provides an excellent 
overview of socioeconomics and subsistence activities for the communities adjacent to the North 
Aleutian Basin. It can be used as a source document for preparation of impact assessments for oil 
and gas development in the North Aleutian Basin. References from the report are included in 
Section 7.5. 
 
 Descriptive and quantitative information is presented in IAI (2007) for the following 
geographical regions in the vicinity of the North Aleutian Basin: 

• Aleutian East Borough and Unalaska/Dutch Harbor, including the communities of 
Akutan, Cold Bay, False Pass, King Cove, Nelson Lagoon, Sand Point, and 
Unalaska/Dutch Harbor; 

• Bristol Bay Region, including Goodnews Bay, King Salmon, Naknek, South Naknek, 
Togiak, Manokotak, New Stuyahok, Clark’s Point, and Dillingham; 

• Lake and Peninsula Borough, including Newhalen, Pilot Point, Port Heiden, Egegik, 
Chignik, Chignik Lake, Chignik Lagoon, Ivanoff Bay, Perryville, Port Moller, and 
Pauloff Harbor. 

 
 For each of these regions, a socioeconomic overview is provided in the IAI report that 
describes population trends, demographic conditions, patterns of out-migration, employment, 
seasonal workers, nonresident employment, income, and the dominant economic activities in the 
region, including commercial fisheries, sport fisheries, and subsistence. Location, history, 
conditions, and trends are provided for the communities in each region. 
 
 The following is a brief overview of socioeconomic and subsistence trends and 
conditions in the communities of the North Aleutian Basin as presented in IAI (2007). 
 
 The economy of communities in the North Aleutian Basin region is based primarily on 
commercial fisheries and associated services, including harvest, processing, and distribution of 
seafood. Salmon fisheries are most important in communities in the northern portion of the 
Basin, while groundfish, crab, and salmon fisheries are prevalent in the southern portion. 
 
 Detrimental socioeconomic effects have occurred in communities throughout the North 
Aleutian Basin as a result of recent downturns in the salmon fishery and other commercial 

                                                 
3 The IAI 2007 report is available at: www.mms.gov/alaska/reports/2007rpts/akpubs07.htm. 
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fisheries. Many households in the region were living in conditions of poverty at the time of the 
year 2000 Census. There are few employment alternatives to fishing and associated industries in 
the Basin. Sport fish guiding is a possible alternative, but the decline in salmon populations has 
resulted in an apparent decrease in demand. Government employment opportunities are limited, 
but do provide important sources of income for some individuals. 
 
 Subsistence fishing and hunting are critically important to many residents of the Basin, 
both as a source of food and for the maintenance of cultural traditions. While many persons of all 
ethnic groups engage in hunting and fishing activities, the majority of participants are Alaska 
natives who continue centuries-long traditions of gathering wild foods. Food-sharing and trade 
are common throughout the area and buffer participants from changes in the modern economy. 
However, hunting and fishing activities have come to rely, at least in part, on the availability of 
cash. Generations of Alaska natives have supported their hunting and fishing activities with 
money obtained through commercial fishing, and, consequently, problems in commercial 
fisheries can have cascading effects for subsistence practitioners. 
 
 Options for employment and income are limited in the North Aleutian Basin area. In 
addition, recent warm winters have hindered transportation and subsistence activities throughout 
much of the region. Residents throughout the Basin are confronting a range of challenges at the 
start of the 21st century. A meaningful assessment of economic opportunities in this region needs 
to examine both traditional interests and the social and economic challenges that are 
characteristic of rural Alaska today. 
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