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ABSTRACT

Largely on the basis of work conducted in western Alaska
since 1975, we present an overview of the shorebird resources
of the region and discuss their relationship to the littoral and
supralittoral habitats of the area. Thirty species of shorebirds
occur regularly and comprise an important component of the
eastern Bering Sea ecosystem. For a third of these species the
region supports the main Alaska population—for several spe-
cies, the main North American population. In winter and
spring littoral areas are generally ice-fast and little used by
shorebirds. After breeding, there is a2 pronounced movement
of shorebirds to coastal areas throughout the region. Popula-
tions regularly swell into the millions, many relying entirely on
littoral habitats while undergoing molt and premigratory fat
deposition. The extensive intertidal of the Yukon Delta and
lagoons of the Alaska Peninsula are used by more species, in
greater numbers, and for longer periods than other areas with-
in the region. The timing of fall migration shows considerable
variation by area, species, and age. The susceptibility of the
most common shorebird species to disturbances from petro-
leum development is discussed.

INTRODUCTION

The diversity and probably the numbers of shore-
birds (Charadrii) occurring in the eastern Bering Sea
region are unequalled in Alaska (Pitelka 1979), and
possibly even in North America, considered over a
comparable area at similar latitudes. Of the 68 spe-
cies of shorebirds known in Alaska, 52 occur in this
region (Kessel and Gibson 1978). Some 15 of these
are of Asiatic origin and straggle to Alaska in small
numbers each season. The majority, however, figure
prominently in the ecology of the region, particularly
during the summer and fall, when their numbers swell
into the millions over littoral and supralittoral habi-
tats of western Alaska. Furthermore, because Alaska-
produced shorebirds are highly migratory, many
having migratory paths encompassing several thou-
sands of miles, they become equally important to
areas along the Americas, Pacific archipelagoes, and
Asia.

Our knowledge of basic shorebird ecology and
behavior within Alaska has, until recently, been es-
sentially limited to that obtained on the breeding
grounds; little has been known about the require-
ments of shorebirds after breeding or during migra-
tion (Gill and Jorgensen 1979, Pitelka 1979). Since
1975, however, several studies in Alaska have been
devoted, wholly or in part, to determining the re-
quirements of shorebirds while they are along coastal
areas (Arneson 1978; Connors 1978; Senner and West
1978; Connors et al. 1979; Gill and Jorgensen 1979;
Isleib 1979; Schamel et al. 1979; Senner 1979;
Shields and Peyton 1979; Gill and Handel, unpub-
lished). These studies, while generally local in scope,
have greatly increased our understanding of such as-
pects of shorebird ecology as seasonal habitat use,
food requirements, numbers, and timing and patterns
of migration throughout Alaska.

A single systematic treatment of shorebirds in arc-
tic and subarctic environments in Alaska has yet to be
developed. We are able now, however, to treat
shorebirds on a regional basis. This chapter presents
such an overview of the shorebirds of the eastern
Bering Sea region.

We have divided the region into four major geo-
graphic areas (Fig. 41-1): Bristol Bay, extending
from the western tip of Unimak Island east and north
to Cape Newenham; the Yukon-Kuskokwim Delta
(hereafter called the Yukon Delta), from Cape
Newenham to Stuart Island; Norton Sound, from
Stuart Island to Cape Prince of Wales; and the large
Bering Sea islands, including the Pribilofs, Nunivak,
St. Matthew, and St. Lawrence islands.

We have chosen to focus our discussion of shore-
birds in this region on their relationship to the littoral
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Figure 41-1. Map of the eastern Bering Sea region.

or unvegetated intertidal as well as the vegetated in-
tertidal or supralittoral area affected by storm tides.
The amount of intertidal habitat and the number of
lagoons within each area are presented in King and
Dau (Fig. 42-1, Table 42-1, Chapter 42, this volume),
On the Yukon Delta the vegetated intertidal extends

inland several kilometers and includes much of the
nesting habitat of several species. If there is to be a
significant impact on shorebirds from petroleum de-
velopment in the eastern Bering Sea, it will most
likely come as a result of alteration of these critical
habitats.



DATA SOURCES

Basic information on shorebird distribution and
seasonal occurrence within the eastern Bering Sea re-
gion has come primarily from Gabrielson and Lincoln
(1959) and Kessel and Gibson (1978). Recent studies
throughout the region have provided further details.
Within Bristol Bay, information on shorebirds is avail-
able for the north central Alaska Peninsula (Gill et al.
1977, 1978; Gill 1979; Gill and Jorgensen 1979), up-
per Bristol Bay (Arneson 1978), and the Cape Newen-
ham-Peirce area (M. Dick and M. Petersen, Fish and
Wildlife Service, unpublished). On the Yukon Delta,
studies have been conducted by Holmes (1970,
1971a) and Holmes and Black (1973). Studies by
Connors (1978) and Shields and Peyton (1979) and
unpublished material from Heinrick Springer, of
Nome, Alaska, provide the basis for most information
presented for the southern Seward Peninsula and Nor-
ton Sound. In addition, we have relied heavily upon
our own unpublished material for information on
shorebirds of the Yukon Delta and Bristol Bay. Habi-
tat nomenclature for all areas follows that of Kessel
(1979).

RESULTS AND DISCUSSION

Habitat use

Probably the most extensive and diverse expanse of
intertidal habitat found along the Pacific coast of the
Americas occurs within the eastern Bering Sea region.
Only in the past few years have we begun to learn the
extent to which shorebirds are geographically and
temporally restricted in their use of this vast area.

Shorebirds use coastal habitats in the eastern
Bering Sea region in distinct seasonal patterns. In
spring, beginning in late April (Table 41-1), birds
move into the area after migrations which, in many
instances, began several thousand miles to the south.
Many have come from the Copper River Delta in the
northern Gulf of Alaska and from Kachemak Bay in
lower Cook Inlet (Isleib 1979, Senner 1979). The
intertidal habitats of these areas are generally ice-free
in spring and are used as refueling stops by millions of
shorebirds before they proceed to nesting grounds in
western and northern Alaska.

Upon their arrival in the eastern Bering Sea area,
shorebirds usualty find that liftoral habitats are ice-
fast and little intertidal is available for foraging. Only
along the western Alaska Peninsula, portions of Bris-
tol Bay, and the mouths of major rivers to the north
are littoral areas usually ice-free in spring. These are
used by Rock Sandpipers (Calidris ptilocnemis), Bar-
tailed Godwits (Limosa lapponica), Red Knots (C.
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canutus), American Golden Plovers (Pluvialis domin-
ica), and Black-bellied Plovers (P. squatarola) for
several days or weeks before they move to their
breeding grounds (Gill and Handel, unpublished). It
is not known what portion of their respective popula-
tions uses these areas in spring. Nearshore waters of
the region are also used in spring by Red and North-
ern Phalaropes (Phalaropus fulicarius and P. lobatus).
Large rafts of these species form in spring but infor-
mation on their distribution and movements is frag-
mentary (Gabrielson and Lincoln 1959).

After spring migration, shorebirds settle on the
nesting grounds and make little use of littoral areas
from late May through June. Throughout the region
the coastal fringe provides important shorebird nest-
ing habitat, particularly for eight species: Semi-
palmated Plover (Charadrius semipalmatus), Black
Turnstone (Arenaria melanocephala), Long- and
Short-billed Dowitcher (Limnodromus scolopaceus
and L. griseus), Red and Northern Phalarope, Semi-
palmated Sandpiper (Calidris pusilla), and Dunlin (C.
alpina). 1In terms of numbers of birds, the principal
shorebird nesting area within the region is the Yukon
Delta. Here, the highest shorebird nesting densities
are found in low-lying coastal areas, which are flood-
ed by tides occasionally during the nesting season and
more regularly in early spring and late fall.

After nesting, shorebirds tend to move to coastal
areas, particularly to littoral habitats (Table 41-2).
This marked shift has been noted in shorebird popula-
tions from Pt. Barrow to the western Alaska Penin-
sula (Connors 1978, Connors et al. 1979, Gill and
Jorgensen 1979, Shields and Peyton 1979). As sug-
gested by Holmes (1970), Myers and Pitelka (MS),
and others, this movement may be in response to a
deterioration in feeding conditions on the nesting
grounds and a corresponding improvement on littoral
habitats.

The areas within the region most intensively used
for foraging by postbreeding shorebirds include the
lagoons along the southern Seward Peninsula and
eastern Norton Sound, the extensive intertidal flats of
the central Yukon Delta, and the lagoons of the Alas-
ka Peninsula. These key areas, rich in benthic organ-
isms, are adjacent to the nesting areas. Of them, the
intertidal of the Yukon Delta is used by more species,
in greater numbers, and in higher densities than any
other littoral area of the region (Table 41-3, Fig. 41-
2). This may, in part, be due to a richer benthos on
the delta, or to proximity to a more extensive and
productive nesting area. For reasons not yet under-
stood, the expansive intertidal of northern Bristol
Bay is not extensively used by shorebirds in fall.
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TABLE 41-2

Habitat use by shorebirds in late summer and fall in the eastern Bering Sea region.

Adultg

Postfledging juveniles
Norton Yukon  Bristol Bering Norton Yukon  Bristol Bering
Species Sound Delta Bay Sea Is. Sound Delta Bay Sea I.
American Golden Plover L+T T L T L+T L+C L T
Black-bellied Plover - T L - - L+C L -
Hudsonian Godwit T+L T+L — - T+L T+L - -
Bar-tailed Godwit T+L L+T L T+L T+L L+T L T+L
Whimbre! T+L T+L L+C - T+L T+L L+C —
Bristle-thighed Curlew - C+T - — - C+T - -
Ruddy Turnstone L T L T+L L T+L L T+L
Black Turnstone L+C L L — L+C L L —
Northern Phalarope C+L C+L L L+T C+T L+C L L+T
Red Phalarope C+L C+L L L+T L L L L+T
Short-billed Dowitcher - - L - - - L -
Long-billed Dowitcher T+L C L — L+T C+L L —
Red Knot L L - — L L — —
Sanderling — -~ L L L L L L
Semipalmated Sandpiper L C — — L+C C - -
Western Sandpiper L+T L L - L+T L L -
Least Sandpiper T — L+C — T — L+C -
Pectoral Sandpiper L — — — L+C C - C
Sharp-tailed Sandpiper — - L L L+C L+C L L
Rock Sandpiper L L L L L L L L
Dunlin L L L - L+C L+C L -

L = littoral, C = coastal wet meadows, T = tundra (dwarf shrub meadows and dwarf shrub mat).-

1

The sequence within a couplet indicates primary and secondary use, although in some instances both are used equally.

Within the eastern Bering Sea region, patterns of
seasonal use of littoral areas by shorebirds appear to
be similar (Fig. 41-2). These patterns are thought to
reflect differences in migrational timing among spe-
cies as well as between sexes and age groups of par-
ticular species (Table 41-2). At Wales, Yukon Delta,
and Nelson Lagoon there is a buildup in late July and
early August primarily of Western Sandpipers (C.
mauri), followed in September by an even greater
buildup of Dunlin (Fig. 41-2). Similar peaks reflect-
ing passages of plovers, godwits, dowitchers, and
phalaropes occur at each site, but their magnitudes
are smaller (Table 41-3, species accounts).

The duration of use and the numbers of shorebirds
supported per unit of littoral habitat in the region ap-
pear greatest along the Alaska Peninsula and on the
Yukon Delta (Table 41-3, Fig. 41-2). To the north,
in Norton Sound and along the Chukchi and Beaufort
sea coasts, shorebirds tend to use littoral areas for
shorter periods (Connors 1978, Connors et al. 1979,
Schamel et al. 1979), perhaps in response to the

shortness of the seasons. However, recent informa-
tion (Gill and Handel, unpublished) suggests that for
species such as American Golden Plovers, Bar-tailed
Godwits, Red Knots, and Dunlin, large segments of
the population are leaving or moving through these
areas well before the onset of fall. Most appear to
move south to the Yukon Delta and lagoons of the
Alaska Peninsula. Here they often remain for several
weeks before migrating to their respective winter
quarters.

Our discussion so far has primarily focused on the
importance of littoral areas as foraging areas for post-
breeding shorebird populations. Throughout the re-
gion littoral and supralittoral habitats are also critical
as roosting areas. On the Yukon Delta the larger
birds such as Bar-tailed Godwits and Red Knots gen-
erally roost 2-5 km inland on dwarf shrub meadow
and mat tundra, returning at each low tide to forage
on the outermost mudflats (Gill and Handel, unpub-
lished). Occasionally when high tides are particularly
low, these species may roost on exposed dry flats.
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Figure 41-2. Total shorebird densities over littoral habitats at four study sites in the eastern Bering Sea region. Data at Wales
from Connors (1978); Norton Sound, Shields and Peyton (1979) and unpublished; Yukon Delta, Gill and Handel, unpub-
lished; and Nelson Lagoon, Gill and Jorgensen (1979) and unpublished.

The smaller sandpipers, particularly Dunlin, Western
Sandpipers, and Rock Sandpipers, generally roost
along the littoral-vegetation interface, usually flying
from 1 to 3 km to feeding areas. Species of both
groups appear to remain faithful to both feeding and
roosting areas, at least well into molt and early stages
of fat deposition, and probably until migration (Gill
and Handel, unpublished). On the Alaska Peninsula,
most shorebirds roost in littoral or supralittoral areas
(Gill, unpublished).

In winter there is little use of the eastern Bering
Sea region by shorebirds because littoral areas be-
come ice-fast and unavailable for foraging. Only in
Bristol Bay, along the ice-free western Alaska Penin-
sula, can wintering shorebirds be found regularly.
Here relatively low numbers of Rock Sandpipers oc-

cur on rocky shores and gravelly beaches, and Sander-
lings (Calidris alba) on sand and mud-sand substrates.

Migration

The shorebirds of the eastern Bering Sea engage in
some of the most varied and highly specialized migra-
tions among birds, many involving sex- and age-
related differences, both in timing and in the routes
used. Shorebird migration over western Alaska is a
pronounced seasonal phenomenon: the spring migra-
tion is distinctly different from that in fall. Spring
migration can be characterized as short and direct,
often occurring during a period of a few weeks, usu-
ally in mid- to late May. Once along west and north
coastal Alaska, most species move directly to the
breeding grounds. In several of the calidridine sand-
pipers, and probably in many other species, males
generally precede females to the nesting areas, but
seldom by more than a few days (Holmes 1966,
1971a; Ashkenazie and Safriel 1979; Gill and Handel,
unpublished).
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Fall migration is more protracted, often beginning
in late June and continuing through September and
into October for some species (Table 41-3). Shore-
birds nesting in the eastern Bering Sea region usually
follow one of two general fall migration patterns: in
the first, both adults and juveniles quickly leave the
nesting grounds. They may then proceed on a very
rapid migration, like Semipalmated Sandpipers, which
seldom frequent intertidal areas of the region; or they
may leisurely move south, like Western Sandpipers
and Black Turnstones, which move to intertidal areas
but do not remain in the region to molt (Holmes
1972; Gill and Handel, unpublished).

The second basic pattern is typical of most species
of the region. Both adults and juveniles move to
coastal areas for prolonged periods, generally building
lipid stores necessary for extended migrations. Many
also complete their prebasic molt before departing for
wintering grounds. We do not know what portions of
the large numbers of post-breeding birds using Bering
Sea coastal areas are from adjacent nesting grounds,
and what portion come from further north. In Bris-
tol Bay, large numbers of several species stage on la-
goons of the north central Alaska Peninsula (Gill and
Jorgensen 1979), well south of their breeding range.
These include the Bar-tailed Godwit, Whimbrel (Nu-
menius phaeopus), Ruddy Turnstone (Arenaria
interpres), and Long-billed Dowitcher, which breed
on the Yukon Delta and north. In coastal areas of
the Yukon Delta and Norton Sound, birds from more
northern breeding grounds may be mixing with those
from local populations.

Within a species, timing of migration may vary by
sex and by age. For example, female Western Sand-
pipers and Black Turnstones depart slightly before
males (Gill and Jorgensen 1979; Gill and Handel, un-
published), but male Pectoral Sandpipers (C. mela-
notos) depart before females (Pitelka 1959). Such
differences in timing of migration are thought to be
linked to differences in social systems (Pitelka et al.
1974).

Age-related differences in migrational timing are
often much more pronounced. Juveniles of species
such as the plovers, turnstones, phalaropes, and West-
e, Least (C. minutilla), and Pectoral Sandpipers
often depart several weeks later than adults (Pitelka
1959; Holmes 1972; Gill and Handel, unpublished).
In species which remain to molt, such as Dunlin and
Rock Sandpipers, most adults and juveniles leave
together (Gill and Jorgensen 1979; Gill and Handel,
unpublished).  Bar-tailed Godwits staging on the
Alaska Peninsula appear to depart as family groups
(Gill and Jorgensen 1979).

Perhaps the most interesting case of age-segregated
migration is that of the Sharp-tailed Sandpiper (C.
acuminata), which nests in Siberia and winters in the
South Pacific. Large populations occur along the
eastern Bering Sea coast each fall, but they are almost
exclusively juveniles (Gill and Handel, unpublished).
The reasons for this striking segregation are not yet
understood.

Feeding

Among arctic and subarctic nesting birds, food is
probably the single most important factor regulating
population numbers, timing of breeding, and habitat
use. Holmes (1970, 1971a) addressed these relation-
ships for Dunlin and Western Sandpipers on the Yu-
kon Delta during the nesting period. There is little
published information, however, on the feeding ecol-
ogy of shorebirds during their use of Bering Sea
coastal areas before or after nesting. What little is
available is about shorebirds on the Pribilof Islands
in late summer (Preble and McAtee 1923, Thompson
1973).

Senner and West (1978) have demonstrated the nu-
tritional significance of littoral habitats for shorebirds
migrating through the north Gulf of Alaska in spring,
particularly as these areas relate to levels of lipid and
mineral intake thought necessary to initiate breeding
activities.  This phenomenon of nutritional *re-
charging™ probably accounts in part for shorebird use
of Bering Sea intertidal habitats in spring. Indeed,
most of the species which use these areas in spring
have completed very extensive, energy-demanding,
nonstop migrations (see species accounts).

During nesting, it appears that dipteran larvae of
the families Chironomidae, Tipulidae, and Muscidae
are the staples in the diets of most shorebirds breed-
ing in coastal fringe habitats (Holmes 1970; Gill and
Handel, unpublished). Feeding requirements of
shorebirds after breeding are not well known, but the
bivalve Macoma balthica figures prominently in the
diets of several species throughout the region (Gill
and Handel, unpublished). Also important, especially
on the Yukon Delta, are dipteran larvae of the family
Ephydridae (Gill and Handel, unpublished).

SPECIES ACCOUNTS

We present here annotated accounts of the 30 most
common shorebird species occurring in the eastern
Bering Sea region. In each account, we discuss, as
data permit, the occurrence, habitat use, and migra-
tional timing of that species over the four geographic
areas of the region.



Semipalmated Plover (Charadrius semipalmatus)

This small plover occurs along the coast of the
eastern Bering Sea region during the breeding season
and in migration. It generally nests in small numbers
in the supralittoral zone on sand beaches, dunes, or
bars (Gabrielson and Lincoln 1959, Holmes and
Black 1973, Gill and Jorgensen 1979). In Bristol
Bay, where it is a common breeder, nests have also
been found in wet and dwarf shrub meadows (M.
Dick, unpublished). There are breeding records for
this species on all large Bering Sea islands except the
Pribilofs (Gabrielson and Lincoln 1959, Thompson
1967, DeGange and Sowls 1978).

In migration, the Semipalmated Plover forages
singly or in small flocks along sandy beaches and
mudflats throughout the region. At the head of Nor-
ton Sound, it also frequents wet and dwarf shrub
meadows (Gabrielson and Lincoln 1959, Shields and
Peyton 1979). Spring migrants move through the re-
gion from late April to mid-May, with most settling
directly on their nesting areas (Gabrielson and Lin-
coln 1959; Gill and Jorgensen 1979; M. Dick, unpub-
lished; Gill and Handel, unpublished). Fall migrants
spend more time on littoral areas, particularly in Bris-
tol Bay, with adults moving through in July and ju-

veniles from early August through mid-September.

(Gill and Jorgensen 1979; M. Dick, unpublished).
One fall record exists from St. Paul Island (Gabrielson
and Lincoln 1959).

American Golden Plover (Pluvialis dominica)

This bird nests on drier tundra of the eastern
Bering Sea region from Cape Prince of Wales south to
the Kuskokwim River area, as well as on St. Lawrence
and Nunivak islands {Gabrielson and Lincoln 1959).

Spring migration is fairly rapid and direct through
the eastern Bering Sea region, with some birds stop-
ping on the Pribilof Islands (Gabrielson and Lincoln
1959) and a few throughout Bristol Bay (Gill and
Jorgensen 1979; M. Dick, unpublished). Spring mi-
grants use both intertidal flats and tundra, but appear
to favor tundra. During fall migration, large concen-
trations of both adults and juveniles occur along
coastal mudflats, intertidal sloughs, and rivers
throughout the region, although an unknown percen-
tage remains on wet meadows. Fall movement
through the northern Bering Sea area persists from
July through September, peaking in early September
(Fay and Cade 1959, Connors 1978, Shields and Pey-
ton 1979). From the Yukon Delta south, a wave of
migrants passes through progressively later, with the
last birds gone from the Alaska Peninsula and the
Pribilofs by late October (Gabrielson and Lincoln
1959; Gill et al. 1977, 1978; Gill and Jorgensen
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1979). The first fall migrants have been noted in.
wintering areas in the central Pacific in late July
(Johnston and McFarlane 1967). Adults appear to
precede juveniles in this migration.

Black-bellied Plover (Pluvialis squatarola)

This plover nests over dwarf shrub meadows of the
major river deltas along the arctic coast and south to
the Yukon Delta (Gabrielson and Lincoln 1959).
During both spring and fall migration, it is found
along the coast, frequenting mudflats and wet mead-
ows. In spring, Black-bellied Plovers are fairly com-
mon along upper Bristol Bay (Arneson 1978; M.
Dick, unpublished). However, the fact that they are
uncommon farther out along the Alaska Peninsula
(Gill and Jorgensen 1979) indicates that their migra-
tion route may take them across the base of the pen-
insula from the Gulf of Alaska. North of Bristol Bay
there is little use of littoral areas by this species in
spring.

Beginning in late summer, adults and juveniles
move to Intertidal mudflats throughout most of the
region. In Norton Sound, Black-bellied Plovers are
uncommon on mudflats of eastern Norton Bay
(Shields and Peyton 1979) and seldom use lagoons
along the southermn Seward Peninsula (H. Springer,
personal communication). On the Yukon Delta, how-
ever, thousands of adults pass through from late June
to early August, with even larger numbers of juveniles
appearing from early August through mid-September
(Gill and Handel, unpublished). In upper Bristol Bay,
passage occurs slightly later, with adults moving
through from late June to early September and juven-
iles from late August to late September (M. Dick, un-
published). Along the Alaska Peninsula, this species
is again uncommon, seen primarily in October in
small numbers, but occasionally in flocks of 30-50
birds (Gill et al. 1977, 1978; Gill and Jorgensen
1979). The Black-bellied Plover is a very rare migrant
to the Pribilof Islands and St. Lawrence Island in
both spring and fall (Kessel and Gibson 1978).

Hudsonian Godwit (Limosa haemastica)

During most of its stay in Alaska, this species is
generally associated with inland habitats (Gabrielson
and Lincoln 1959, Kessel and Gibson 1978), although
in the northern part of the region, small numbers reg-
ularly use littoral habitats during fall migration.
Within the Norton Sound area, this bird apparently
prefers dwarf shrub meadows (Shields and Peyton
1979), but it has been recorded on mudflats at Koy-
uk and Buckland (B. Kessel, Univ. of Alaska, personal
communication). Jones and Kirchhoff (Fish and Wild-
life Service, unpublished) report that haemastica are
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abundant on the tide flats on the north Yukon Delta,
in July. Records of Hudsonian Godwits along the
coast become increasingly scarce farther south (Kes-
sel and Gibson 1978). On the southern Yukon Delta,
there appears to be a regular but comparatively small
movement of birds from late June through August,
but birds are seldom found near the coast (C. Dau,
FWS, unpublished; Gill and Handel, unpublished).

Bar-tailed Godwit (Limosa lapponica)

This godwit is the most abundant of the large
shorebirds breeding in or migrating over western Alas-
ka. The main nesting concentration occurs on the
Yukon Delta, but the species breeds north to the Col-
ville Delta (Gabrielson and Lincoln 1959). The Bar-
tailed Godwit winters primarily in the southwest
Pacific.

In spring, birds arrive along the west coast of Alas-
ka beginning in early May. Most probably move di-
rectly to the nesting grounds, although in years of
heavy snow cover, a substantial number of godwits
linger on adjacent intertidal areas before moving in-
land. Use of the littoral zone in spring is more pro-
nounced at Norton Sound (H. Springer, personal
communication) and on the Yukon Delta (C. Dau,
unpublished; Gill and Handel, unpublished) than at
Bristol Bay {Arneson 1978, Gill and Jorgensen 1979).

Beginning in late June, the Bar-tailed Godwit be-
comes one of the more conspicuous shorebirds on the
mudflats of the Yukon Delta. Adults generally
precede juveniles in their movement to the coast after
breeding (Gill and Handel, unpublished). In Norton
Sound, birds reach peak populations in mid-August
and maintain their numbers into early September
(Shields and Peyton 1979; H. Springer, personal
communication). On the Yukon Delta, populations
of adults peak in late July, but juveniles are most
abundant in late August (Dau, unpublished; Gill and
Handel, unpublished). By mid-September, most of
the godwits have left the delta. On the Alaska Penin-
sula, this species does not begin to build in numbers
until early September, reaching a peak in mid-
September. Birds have usually departed from the la-
goons by late September (Gill et al., 1977, 1978; Gill
and Jorgensen 1979). It is likely that these birds have
molted on the Yukon Delta or elsewhere and then
moved to the lagoons of the peninsula to fatten
before migration. The comparatively low num-
bers of godwits seen in fall on the Bering Sea islands
(Gabrielson and Lincoln 1959) and in the Aleutians
(Byrd et al. 1974) suggest that most depart directly
from the mainland of western Alaska, probably from
the Yukon Delta and Alaska Peninsula (Gill and

Jorgensen 1979), to fly directly overseas to the south-
west Pacific.

Whimbrel (Numenius phaeopus)

According to Gabrielson and Lincoln (1959), the
Whimbrel probably breeds from the mouth of the
Kuskokwim River, both along the coast and over the
interior, north to the Canadian Arctic. There are no
breeding records from the Alaska Peninsula or Bering
Sea islands.

Spring migrants moving into Alaska generally pro-
ceed directly to the nesting grounds. During the sum-
mer and fall, Whimbrels rely on littoral areas to vary-
ing degrees. In eastern Norton Sound, Whimbrels
were found to favor intertidal areas over adjacent tun-
dra habitats (Shields and Peyton 1979, unpublished).
Along the southern Seward Peninsula, Whimbrels in
flocks of 200 or more have been seen roosting on
mudflats of Safety Lagoon in September (H. Spring-
er, personal communication). On the Yukon Delta,
phaeopus commonly occur along the intertidal of
rivers and sloughs as well as on the extensive mud-
flats, where they often associate with Bax-tailed God-
wits (Dau, unpublished; Gill and Handel, unpub-
lished). But the majority of the birds prefer to
remain inland on wet and dwarf shrub meadows. In
northern Bristol Bay at Nanvak Bay, Whimbrels occur
regularly in fall in flocks of 20-30 birds, many using
mudflats and rocky shores (M. Dick, unpublished).
On the Alaska Peninsula, Whimbrels occur in unusu-
ally large flocks. At Naknek, a flock of over 500 was
seen in early July 1969 (D. Gibson, Univ. of Alaska,
personal communication); and at Nelson Lagoon,
from late June through August, flocks of as many as
1,000 birds have been observed foraging on the mud-
flats (Gill et al. 1977, Gill and Jorgensen 1979).

Bristle-thighed Curlew (Numenius tahitiensis)

This species is unique among Alaska shorebirds be-
cause its breeding range remains an enigma. Only two
nests have been found, these in 1948 on bare tundra
in the Nulato Hills (Allen 1948, Allen and Kyllingstad
1949). Other reports (H. Springer, personal commu-
nication) suggest that the highlands of the Seward
Peninsula are also used for nesting.

The comparatively few spring records along coastal
Alaska suggest that this species moves directly to its
breeding grounds from wintering areas on islands in
the south central Pacific. These birds appear on
coastal wet and dwarf shrub meadows on the Yukon
Delta in early July (Gill and Handel, unpublished),
and fatten preparatory to their fall transoceanic
migration. These curlews rarely use littoral areas on
the delta, and they remain scattered in flocks seldom



exceeding 20 birds. Away from the Yukon Delta,
this species is uncommon in fall. There are reports of
Bristle-thighed Curlews with Whimbrels at Cape
Newenham (M. Dick, unpublished) and of occasional
flocks in upper Bristol Bay and on the Bering Sea
islands (Gabrielson and Lincoln 1959). Birds are
generally gone from western Alaska by late August.

Greater Yellowlegs (Tringa melanoleuca)

This wader breeds in wet inland bogs of south
central and southeastern Alaska, and perhaps sparing-
ly on the eastern Alaska Peninsula (Gabrielson and
Lincoln 1959; D. Gibson, personal communication).
During migration, the Greater Yellowlegs can be
found in coastal areas on the Yukon Delta and Bris-
tol Bay, frequenting wet meadows and sometimes
mudflats. Spring migration through this area extends
from late April to late May, with small numbers pass-
ing through upper Bristol Bay and a very few along
the Yukon Delta (Gabrielson and Lincoln 1959; M.
Dick, unpublished; Gill and Handel, unpublished).
There are two spring records for this species from the
Pribilof Islands (D. Gibson, personal communication).
During fall migration, numbers increase both on the
delta and throughout Bristol Bay, with birds some-
times making extensive use of mudflats, particularly
on the Alaska Peninsula (Gill and Jorgensen 1979;
Gill, unpublished). Along coastal Yukon Delta,
Greater Yellowlegs occur regularly, usually as single
birds, from early August to late September (Gill and
Handel, unpublished). Throughout Bristol Bay they
become fairly common, occurring in small flocks
from early July to mid-October (Gill and Jorgensen
1979; M. Dick, unpublished). There is one historical
record of this species on the Pribilof Islands in fall
(Gabrielson and Lincoln 1959).

Lesser Yellowlegs (Tringa flavipes)

This smaller yellowlegs also breeds in bogs of in-
terior Alaska, but is much less common than the
Greater Yellowlegs along the coast of the eastern
Bering Sea. The Lesser Yellowlegs apparently moves
directly to the breeding grounds in spring without
using littoral areas in this region. In the fall, it is a
rare migrant in Norton Sound, frequenting brackish
ponds, mudflats, and dwarf shrub meadows (Shields
and Peyton 1979). Farther south it is seen more fre-
quently as a regular and common migrant over wet
meadows along the north Alaska Peninsula from mid-
July to early October (Gill and Jorgensen 1979). It is
a rare fall straggler to the Pribilofs (Kenyon and
Phillips 1965) and St. Lawrence Island (Thompson
1967).
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Wandering Tattler (Heteroscelus incanus)

This shorebird has been found breeding along gra-
velly streams in mountainous areas throughout south-
coastal, central, and western Alaska (Gabrielson and
Lincoln 1959, Kessel and Gibson 1978). In migra-
tion, however, it prefers rocky shores and steeply cut
riverbanks along the coast. The small numbers of
tattlers found in littoral areas during migration are
probably from suitable nesting areas in adjacent habi-
tat. In spring, Wandering Tattlers occur on the Yu-
kon Delta in late May (Gill and Handel, unpublished)
and in northern Bristol Bay between mid-May and
midJune (M. Dick, unpublished). In fall, they be-
come more widespread, but remain uncommon
throughout the region from mid-July through late
September (Gabrielson and Lincoln 1959, Kessel and
Gibson 1978). There are many records of this species
on the Bering Sea islands in fall, but only one in
spring, on St. Paul Island.

Ruddy Turnstone (Arenaria interpres)

This bird is 2 common breeder in the dwarf shrub
meadows along the Bering Sea coast as far south as
the Yukon Delta and on St. Lawrence Island (Gabriel-
son and Lincoln 1959). A few historical breeding
records exist for St. Matthew and St. Paul islands.
During spring migration, there is little use of littoral
areas along the western Alaska coast. Small numbers
trickle through Bristol Bay and the Yukon Delta
throughout May; there is no significant movement
through Norton Sound or on the Bering Sea islands
(Gabrielson and Lincoln 1959; Gill and Jorgensen
1979; M. Dick, unpublished; Gill and Handel, unpub-
lished).

Fall movements extend from mid-July to early
October through western Alaska, with adults pre-
ceding juveniles. On the Pribilof Islands, spectacular
concentrations of tens of thousands of migrant turn-
stones are found in late summer and fall. At least
some of these birds are coming from breeding
grounds in Siberia and St. Lawrence Island (Thomp-
son 1973). After staging on the Pribilofs, they depart
on a transoceanic route, which takes them through
the central Pacific in fall, returning to the breeding
grounds in spring along the western Pacific via Japan
and perhaps the Commander Islands (Thompson
1973). It is not known if interpres that breed on the
north and west coasts of mainland Alaska follow this
route or if they winter along the Pacific coast of the
Americas.

Nowhere on the mainland of western Alaska do
interpres occur in numbers similar to those on the
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Pribilofs. In the Norton Sound area, they are un-
common fall migrants at Cape Prince of Wales (Con-
nors 1978), are widespread but uncommon at Safety
Lagoon (H. Springer, personal communication), but
apparently do not occur at the head of Norton Bay
(Shields and Peyton 1979). Along the Yukon Delta
small flocks of turnstones occur regularly on upper
tidal flats from mid-July through mid-September (Gill
and Handel, unpublished). South of the Yukon Delta
they are uncommon fall migrants in north Bristol Bay
(M. Dick, unpublished), but become common along
the rocky shores and mudflats of the north central
Alaska Peninsula (Gill and Jorgensen 1979; Gill, un-
published). On the peninsula, turnstones first appear
in mid-July and populations peak in late August.
Most have passed through the area by early October.
The Ruddy Turnstone is a fairly common fall migrant
on St. Lawrence and St. Matthew islands (Fay and
Cade 1959, Gabrielson and Lincoln 1959, DeGange
and Sowls 1978).

Black Turnstone (Arenaria melanocephala)

The Black Turnstone is primarily a bird of the Yu-
kon Delta, yet occurs as a regular breeding species
north to Cape Prince of Wales and south through Bris-
tol Bay and along the Alaska Peninsula (Murie 1959,
Kessel et al. 1964, Harris 1966, Holmes and Black
1973, Gill and Jorgensen 1979). In spring, birds
move directly to the breeding grounds, usually in
early May. On the Yukon Delta, nests are concen-
trated on coastal wet and salt grass meadows and are
subject to occasional flooding from storm-driven tides
(Gill and Handel, unpublished).

After the young hatch, usually from early to mid-
June, adults begin to shift their foraging from vege-
tated areas to the adjacent intertidal zone. As young
fledge, adults begin flocking on the mudflats and, by
mid-July, most have left the delta. Adults presum-
ably migrate directly to areas in the Gulf of Alaska
and southeast Alaska, where they probably molt be-
fore flying to wintering areas. Juvenile turnstones ap-
pear in small groups on the mudflats of the Yukon
Delta beginning in early August and are present into
early September. In Norton Sound and Bristol Bay,
juveniles appear in late August, but usually as single
birds (Gill and Jorgensen 1979; H. Springer, personal
communication; M. Dick, unpublished).

Northern Phalarope (Phalaropus lobatus)

The breeding range of this shorebird is probably
more extensive than any other within Alaska (Ga-
brielson and Lincoln 1959). It breeds throughout the
eastern Bering Sea region, including St. Lawrence and
St. Matthew islands. Birds generally arrive through-

out western Alaska from mid- to late May and, de-
pending on ice and snow conditions, may move
directly to the nesting grounds. In late springs, par-
ticularly in Norton Sound, large rafts of lobatus fre-
quently congregate along open ice leads (H. Springer,
personal communication). In summer, birds begin
flocking in Norton Sound in early July, and usually
pass through the area by late August (Shields and
Peyton 1979). On the Yukon Delta, adults occur in
large numbers on nearshore waters, mudflats, and
salt grass meadows during mid-July. The peak pas-
sage of juveniles occurs from mid-August through
mid-September (Gill and Handel, unpublished).
Northern Phalaropes exhibit similar timing in their
movements through Bristol Bay and along the Alaska
Peninsula (Gill et al. 1977, 1978; Gill and Jorgensen
1979; M. Dick, unpublished).

Red Phalarope (Phalaropus fulicarius)

The Red Phalarope nests throughout the region
from northern Bristol Bay to Norton Sound, includ-
ing St. Lawrence Island (Gabrielson and Lincoln
1959). In Norton Sound, it occurs regularly in late
May, sometimes in rafts of several thousands (H.
Springer, personal communication). On the Yukon
Delta and on St. Paul and St. Matthew islands, birds
generally arrive from mid- to late May (Gabrielson
and Lincoln 1959; Dau, unpublished; Gill and Han-
del, unpublished). In these areas, large numbers of
birds are often present in littoral habitats until early
June before settling onto the nesting grounds.
Throughout Bristol Bay this species is an uncommon
spring migrant, occurring at Cape Newenham from
mid- to late May (M. Dick and M. Petersen, FWS, un-
published) and along the Alaska Peninsula in mid-May
(Gill and Jorgensen 1979).

In Norton Sound, Red Phalaropes make little use
of littoral areas after breeding or during fall migration
(Connors 1978; Shields and Peyton 1979; H. Spring-
er, personal communication). Over the Hooper/
Hazen Bay segment of the Yukon Delta, Gabrielson
and Lincoln (1959) reported the Red Phalarope abun-
dant in early August. However, in 1978 and 1979,
only small, scattered flocks consisting mainly of ju-
veniles were seen over this same area, and only during
July and early September were movements noted
(Gill and Handel, unpublished). In Bristol Bay, birds
have been reported from late June through late Octo-
ber. Here, Bartonek and Gibson (1972) found many
small flocks scattered at sea in July. At Nelson La-
goon, numbers of adults peaked in mid-July, never
exceeding 50 birds (Gill et al. 1977, Gill and Jorgen-
sen 1979).



Common Snipe (Geallinago gallinago)

The Common Snipe breeds throughout western
Alaska, but generally away from littoral areas, and
usually in very low densities (Gabrielson and Lincoln
1959). This species is one of the earliest spring mi-
grants: Dbirds appear in late April over much of the
Norton Sound, Yukon Delta, and Bristol Bay. In fall,
birds generally migrate directly from the breeding
grounds.

Short-billed Dowitcher (Limnodromus griseus)

Of the two species of dowitcher breeding in the
eastern Bering Sea region, griseus has the more re-
stricted nesting distribution, being limited to the
Alaska Peninsula and upper Bristol Bay, perhaps oc-
curring as far north as Goodnews Bay (Gabrielson and
Lincoln 1959, Gill et al. 1977, Gill and Jorgensen
1979). 1In spring, birds arrive in the region in mid-
May and move directly to the breeding grounds. Post-
breeding flocking begins in late June, as birds move
from wet meadows to adjacent intertidal areas.
Flocks gradually increase in size, often comprising
several thousand birds, and generally remain through
early August (Gill and Jorgensen 1979). The Short-
billed Dowitcher is usually gone from western Alaska
by mid-September.

Long-billed Dowitcher (Limnodromus scolopaceus)

The more common of the two dowitchers in Alas-
ka, scolopaceus breeds from the mouth of the Kusko-
kwim River north along the coast and inland to the
Yukon Territory (Gabrielson and Lincoln 1959).
Among the Bering Sea islands, only St. Lawrence is
known as a breeding site (Fay and Cade 1959). The
species also breeds across the Bering Strait on the
Chukotsk Peninsula (Dementyev and Gladkov 1951).

Long-billed Dowitchers move directly to the breed-
ing grounds in spring, and are considered to be among
the latest migrants of western Alaska shorebirds.
They generally do not arrive in the Norton Sound
area until early June (H. Springer, personal communi-
cation) and not until late May on the Yukon Delta
(Holmes and Black 1973; Dau, unpublished; Gill and
Handel, unpublished). In summer, adults, followed
by juveniles, begin using littoral habitats, mostly
along major rivers. The majority of the population,
however, remains inland until fall migration (Shields
and Peyton 1979; Gill and Handel, unpublished).
Postbreeding birds peak in number in Norton Sound
and on the Yukon Delta in early September. Begin-
ning mid-August, there is an influx of scolopaceus at
Nelson Lagoon and probably other estuaries along the
Alaska Peninsula (Gill and Jorgensen 1979; Gill, un-
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published). These birds generally do not peak in
numbers until early October, well after numbers have
begun to decline farther north, suggesting that the
Alaska Peninsula is used as part of the regular fall mi-
gration route.

Surfbird (Aphriza virgata)

This species is a rare spring and fall migrant along

" the coast of the eastern Bering Sea. The few breeding

records available indicate that it probably nests in
most of the mountainous areas of mainland Alaska,
concentrating in the ranges of the interior (Gabrielson
and Lincoln 1959, Kessel and Gibson 1978). The few
Surfbirds using littoral areas of the region probably
nest in suitable adjacent habitat, e.g., the mountains
surrounding Norton Sound, the Kilbuck Mountains of
northern Bristol Bay, and the Aleutian Range of the
Alaska Peninsula.

Red Knot (Calidris canutus)

The habits of this large sandpiper in Alaska are
poorly known. There are relatively few breeding
records, and its migration routes are not well known
(Gabrielson and Lincoln 1959, Kessel and Gibson
1978). The most recent information indicates that
within Alaska canutus breeds in the mountainous re-
gions of the Seward Peninsula, over the western
Brooks Range, and near Barrow.

In early to mid-May, as many as 100,000 Red
Knots are estimated to stage on the Copper River Del-
ta (Isleib 1979) and from there apparently fly direct-
ly to breeding grounds in northwest Alaska and
possibly Siberia (Kessel and Gibson 1978). Recent
observations (Dau, unpublished; Gill and Handel, un-
published) indicate that between early and late May
the Yukon Delta supports a substantial segment of
the northbound population. Beginning the first week
of May in 1978 and 1979, large flocks of Red Knots
were seen approaching the coast from a south-south-
west direction. During mid-May in both years, several
thousands and perhaps a few tens of thousands of this
species fed daily on the exposed tide flats and flew in-
land to roost during high tides. Most were generally
gone from the area by early June (Gill and Handel,
unpublished). To the north in Norton Sound, the in-
tertidal zone is also used by knots each spring, but
not in the numbers found on the Yukon Delta (H.
Springer, personal communication). There are few
spring records of canutus from the Bering Sea islands
and none from the Alaska Peninsula (Kessel and
Gibson 1978).

In fall, knots show little preference for the inter-
tidal areas of Norton Sound (Shields and Peyton
1979; H. Springer, personal communication). Those
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birds using the area move through in mid-August.
The bird is similarly scarce in north Bristol Bay and
along the Alaska Peninsula (Gill et al. 1977; Kessel
and Gibson 1978; M. Dick, unpublished). On the
Yukon Delta, however, adults begin using the mud-
flats in late June, and several thousand can be found
along the coast of the central delta by mid-July. Ju-
veniles do not appear until late July, but most remain
into early September. Red Knots fly daily between
feeding and roosting areas, just as they do in spring.
In fall, however, they often associate, especially at
roosts, with Bar-tailed Godwits (Gill and Handel, un-
published).

Sanderling (Calidris alba)

The Sanderling is not known to breed in the east-
ern Bering Sea region (Kessel and Gibson 1978).
Away from the breeding grounds, this is a bird of
open coasts, usually sandy beaches and mudflats.
During spring migration, usually from mid- to late
May, Sanderlings are scarce in Norton Sound, but are
regularly found on the Yukon Delta, in upper Bristol
Bay, and along the Alaska Peninsula. They occur in
large numbers only at Izembek Lagoon (R.D. Jones,
FWS, personal communication). The birds that are
here have probably wintered in the Aleutians and are
moving east along the chain before dispersing to
northern breeding grounds.

In fall, Sanderlings move through Norton Sound in
August and early September, over the Yukon Delta
from early September through early October, and
along the Alaska Peninsula from mid-August through
October (Connors 1978; Gill et al. 1978; Gill and
Jorgensen 1979; Shields and Peyton 1979; Gill and
Handel, unpublished). There are few fall records of
Sanderlings from the Bering Sea islands (Kessel and
Gibson 1978). Sanderlings regularly winter in the
Aleutians and, depending on ice conditions, can be
found as far east as the central Alaska Peninsula
between November and March (Gill, unpublished).

Semipalmated Sandpiper (Calidris pusilla)

The Semipalmated Sandpiper is the most common
nesting “peep” of northwest Alaska. Its principal
breeding grounds are north of the Yukon Delta (Gab-
rielson and Lincoln 1959, Ashkenazie and Safriel
1979, Shields and Peyton 1979), but nesting does oc-
cur south to at least the mouth of the Kuskokwim
River (Gill and Handel, unpublished). This species ar-
rives on the breeding grounds in early to late May.
Over much of the Yukon Delta and portions of Nor-
ton Sound, the nesting habitat of pusilla is frequently
flooded by storm-driven tides in early spring and oc-
casionally during the nesting season.

The Semipalmated Sandpiper, unlike its congeners
the Dunlin and Western Sandpiper, makes little use of
littoral areas in this region after nesting (cf. Connors
1978, Connors et al. 1979, for Chukchi Sea coast).
Instead, pusilla generally remains on coastal wet
meadows and departs directly from these areas by
early August.

Western Sandpiper (Calidris mauri)

This species is an abundant nester over dwarf shrub
meadows throughout the eastern Bering Sea region,
including the Alaska Peninsula and Nunivak, St. Mat-
thew, and St. Lawrence islands {(Gabrielson and Lin-
coln 1959, Holmes 1971a, Gill et al. 1977, Gill and
Jorgensen 1979). The Yukon Delta supports most of
the Alaska breeding population but substantial num-
bers breed as far north as the Seward Peninsula. West-
ern Sandpipers arrive on the nesting grounds in mid-
May. Most have come from staging areas in the north
Gulf of Alaska (Connors 1978, Senner 1979).

After breeding, adult females are the first to move
to the coast. Throughout the region, this movement
occurs in early to mid-July (Holmes 1971a, 1972;
Gill and Jorgensen 1979; Shields and Peyton 1979;
Gill and Handel, unpublished). Adult males follow
soon, usually accompanying the first volant juveniles.
In Norton Sound, migration peaks in mid- to late
August. On the Yukon Delta, adults usually depart
by late July, but juveniles are present into early
September. Western Sandpipers exhibit similar
timing in their use of lagoons on the Alaska
Peninsula.

Rufous-necked Sandpiper (Calidris ruficollis)

This small Beringian sandpiper is known to nest in
western Alaska along the Seward Peninsula coast and
probably on St. Lawrence Island (Kessel and Gibson
1978). Reports of nesting birds are usually of sepa-
rate pairs. During spring and fall migration, ruficollis
is most frequently reported flocking with the very
similar Western Sandpiper.

Least Sandpiper (Calidris minutilla)

The Least Sandpiper nests commonly in coastal
wet and salt grass meadows along Bristol Bay, and
perhaps rarely on the Yukon Delta and in Norton
Sound (Gabrielson and Lincoln 1959; Shields and
Peyton 1979; H. Springer, personal communication).
Minutilla makes little use of littoral habitats in the re-
gion during spring migration; however, in fall, fair
numbers can be found throughout Bristol Bay in salt
grass meadows and occasionally on mudflats and
along flowing waters of major drainages (Gill and



Jorgensen 1979; M. Dick, unpublished; Gill, un-
published). Postbreeding adults are present from late
June through mid-July, and juveniles are present into
late August. Minutilla is probably a rare but regular
visitant to the Pribilof Islands (D. Gibson, personal
communication).

Baird’s Sandpiper (Calidris bairdii)

Baird’s Sandpipers breed sparingly within the east-
ern Bering Sea region from the Yukon Delta to Cape
Prince of Wales, including St. Lawrence Island (Ga-
brielson and Lincoln 1959). During migration they
occur throughout the region, usually as singles or in
small groups mixed with Western Sandpipers.

Pectoral Sandpiper (Calidris melanotos)

The principal nesting grounds of the Pectoral Sand-
piper occur north of the Yukon Delta, although this
species has been found nesting as far south as Bristol
Bay, and possibly breeds on St. Lawrence Island (Kes-
sel and Cade 1958, Fay and Cade 1959, Gabrielson
and Lincoln 19569, Pitelka 1959).

Pectoral Sandpipers seldom wuse littoral areas in
western Alaska in spring, flying instead directly to the
breeding grounds. . In Norton Sound and areas farther
north, postbreeding birds use both littoral areas and
coastal wet meadows, peaking in numbers in late Au-
gust and early September (Connors 1978; Shields and
Peyton 1979; H. Springer, personal communication).
On the Yukon Delta comparatively few adults occur
- along the coast or immediately inland (Gill and
Handel, unpublished; C. P. Dau, personal communica-
tion), suggesting that adults migrate in fall through
the interior. Juveniles, however, move to the vege-
tated supralittoral of the central delta, where they
occur by the thousands. They often associate with
juvenile American Golden Plovers and, to a lesser
extent, with Sharp-tailed Sandpipers (Gill and Han-
del, unpublished). In Bristol Bay and along the
Alaska Peninsula, melanotos is uncommon in fall (Gill
and Jorgensen 1979; Dick and Petersen, unpub-
lished). This species is a rare fall migrant on St. Law-
rence Island, but occurs regularly on the Pribilofs
(Preble and McAtee 1923, Fay and Cade 1959, Ga-
brielson and Lincoln 1959).

Sharp-tailed Sandpiper (Calidris acuminata)

This species, unlike the very similar Pectoral Sand-
piper, is not known to nest in Alaska (Kessel and Gib-
son 1978). Instead, it occurs as a regular late summer
and fall visitor from breeding grounds along the coast-
al fringe of northeast Siberia (A.A. Kistchinski, The
Ringing Center, Moscow, personal communication).
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Almost all fall records are of juveniles (Kessel and
Gibson 1978).

Within Alaska, most Sharp-taileds occur from Cape
Lisburne south, the majority congregating on the Yu-
kon Delta (Connors 1978; Schamel et al. 1979;
Shields and Peyton 1979; Gill and Handel, unpub-
lished). On the delta, beginning in late August, birds
appear in thousands and probably tens of thousands.
By mid-September, flocks of 100 birds are common
and occasionally flocks of 200 or more are seen.
Most of these are found over the extensive intertidal
of the central delta, including the littoral area of sev-
eral major rivers, where they most often associate
with juvenile Dunlin and juvenile American Golden
Plovers. Less commonly acuminata also use adjacent
wet meadows in association with Pectoral Sandpipers.

In Bristol Bay and on the Bering Sea islands, acu-
minata are seen less frequently and in smaller numbers
than to the north (Gill and Jorgensen 1979; M. Dick,
unpublished). Away f|rom the eastern Bering Sea re-
gion, Sharp-taileds are reported regularly in fall in the
Aleutians (Byrd et al. 1974; Kessel and Gibson 1978;
G. V. Byrd, personal communication).

The number of Sharp-tailed Sandpipers occurring
on the Yukon Delta and the Seward Peninsula sug-
gests that western Alaska is part of a regular, age-
specific fall migration route for this species from Si-
beria. Birds from the delta and other areas probably
move across the eastern Bering Sea and along the
Aleutian and Komandorsky islands to wintering areas
in the southwest Pacific.

Rock Sandpiper (Calidris ptilocnemis)

The Rock Sandpiper is truly a shorebird of Be-
ringia. Three distinct races breed in the region, and a
fourth is known from the Commander Islands (see
Conover 1944, Gabrielson and Lincoln 1959). Many
birds winter in ice-free areas of the Bering Sea, al-
though most move to rocky coastlines in the Guif of
Alaska and south to central California (Conover
1944, Gill 1979).

As early as mid-April, birds begin moving to the
breeding grounds, often while the nearshore intertidal
is still ice-fast. Here they congregate in large flocks
and forage extensively over the ice-free outer flats of
the Yukon Delta and Alaska Peninsula (Gill et al.
1977, 1978; Gill and Jorgensen 1979; Gill and Han-
del, unpublished). Birds continue to use the littoral
into early June. After breeding, usually by early
July, the first adults return to the tidal flats, followed
by juveniles in late July and early August. Flocks
gradually build until peak numbers are reached in
early September; once formed, flocks become rela-
tively sedentary and faithful to daily roosting and
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feeding sites (Gill and Handel, unpublished). On the
Yukon Delta, roost sites are typically cut banks ad-
jacent to the intertidal (Gill and Handel, unpub-
lished), but rocky points and shores are more com-
monly used on the Bering Sea islands, Norton Sound,
and Alaska Peninsula (Gabrielson and Lincoln 1959).
Rock Sandpipers and Dunlin, which remain to
complete prebasic molt, are often the last shorebirds
to leave the northeastern Bering Sea region in fall,
with some birds remaining into November on several
Bering Sea islands.

Dunlin (Calidris alpina)

This species is the most abundant shorebird using
littoral areas along the west coast of Alaska, and the
principal breeding species throughout the coastal
fringe (Holmes 1971b, Gill and Jorgensen 1979). In
spring, Dunlin generally move directly to the breeding
grounds from staging areas on the Copper River Delta
(Isleib 1979, Senner 1979). However, on the Yukon
Delta during years of late snow-melt, birds congregate
and feed on adjacent ice-free intertidal until nesting
areas become available (Gill and Handel, unpub-
lished).

Postbreeding Dunlin move from nesting areas to
adjacent intertidal habitat beginning in mid-June,
where they undergo molt and usually remain to build
fat reserves for fall migration. Their use of the Iit-
toral is among the most protracted of all shorebirds in
western Alaska, with both adults and juveniles re-
maining along the coast into early October (Gill and
Jorgensen 1979; Gill and Handel, unpublished; H.
Springer, personal communication). These birds ap-
pear to be highly faithful to roosting as well as feed-
ing areas, and often associate with Rock Sandpipers
at both sites. Individual roosts on the Yukon Delta
often comprise several thousands of birds and, occa-
sionally, several tens of thousands. Roosting sites are
generally adjacent to major feeding areas and are
often within the upper littoral zone.

Within western Alaska, there appear to be two or
possibly three distinct populations of Dunlin of the
race pacifica, whose nesting is restricted to the east-
em Bering Sea region (MacLean and Holmes 1971,
Browning 1977, Gill and Jorgensen 1979). The two
major populations, in the Yukon Delta and Alaska
Peninsula, appear to winter in the Pacific northwest
and in central and northern California respectively
(Gill et al. 1978, Gill 1979). Dunlin from Norton
Sound appear to represent a third, albeit much small-
er, population, but little information exists on its
postbreeding movements or migration. The Yukon
Delta also hosts, beginning in August, several tens of
thousands of Dunlin of the race sakhalina, which

breeds in arctic Alaska and northeastern Siberia. In
1979, large flocks mainly of adults staged on the del-
ta before departing in late September or early Octo-
ber. Band recovery data and sightings of color-
marked birds from this population indicate that these
sakhalina winter in Japan and Korea (Gill and Handel,
unpublished).

Buff-breasted Sandpiper (Tryngites subruficollis)

This species is not known to nest within the east-
ern Bering Sea region, nor does it occur regularly or
in numbers during migration (Kessel and Gibson
1978). There are, however, several records of its oc-
currence along coastal areas of western Alaska, in-
cluding the Pribilof Islands, Norton Sound, Yukon
Delta, and Alaska Peninsula (M. Petersen, unpub-
lished).

CONCLUSIONS

The shorebird resources of the eastern Bering Sea
region have global significance. TFor a third of the
species discussed, the area supports at some time the
main Alaska population and, in many instances, the
main North American population (Table 41-4). In
addition, major segments of populations of more
northern breeders move into the area during or pre-
paratory to fall migration. Combined, these popula-
tions represent several million birds. But while there
can be little question of the importance of the region
to these shorebird populations, we are less certain
why it is important and how this resource may be af-
fected by environmental changes.

Connors et al. (1979) indicate several biological
factors which partly determine the susceptibility of a
species to environmental disturbance in arctic Alaska.
These include distribution, habitat use, trophic rela-
tionships, and social systems and behavior. For the
most part the same issues are applicable to shorebird
populations in subarctic environs. The aspects of
these which must be addressed for each species in the
region are: What is the size of the population and are
there discrete subpopulations? What is the origin of
the population? How important is an area to the
welfare of a species? What are the food require-
ments of a species, both on the breeding grounds and
over littoral habitats? What food resources are avail-
able, and how do shorebirds respond to changes in
their availability? How mobile are populations which
depend on littoral areas after breeding? And by
what routes do birds migrate and where do they
winter?

Until these questions are answered, only a prelimi-
nary assessment can be made of the vulnerability of
these shorebirds to environmental disturbances. As
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TABLE 41-4

Shorebird species whose main Alaska (*) or North America (+) breeding or postbreeding populations

occur in the eastern Bering Sea region.

Breeding

+Black Turnstone (Arenaria melanocephala)
+Western Sandpiper (Calidris mauri)

+Rock Sandpiper (Calidris ptilocnemis)
+Dunlin (Calidris alpina pacifica)
+Bristle-thighed Curlew (Numenius tehitiensis)

Postbreeding

* American Golden Plover (Pluvialis dominica)
+Bar-tailed Godwit (Limosa lapponica)
*Whimbrel (Numenius phaeopus)

#*Red Knot (Calidris canutus)

' Sharp-tailed Sandpiper (Calidris acuminata)

' Breeds in northeastern Siberia. A large but unknown segment of the annual juvenile population moves to coastal western

Alaska each September.

habitat use within the region changes dramatically
with the seasons, the susceptibility of a species also
changes. In winter and spring, very few species are
associated with littoral or supralittoral habitats.
During the breeding season, those species nesting in
numbers along the coastal fringe, particularly Black
Tumnstones, Dunlin, and Semipalmated Sandpipers,
are most vulnerable, especially to changes in their
nesting habitat or food resources.

By far the greatest numbers of shorebirds are pres-
ent in the coastal areas of the region after breeding,

from mid-July through late September. During this
period, many species become entirely dependent up-
on littoral and supralittoral habitats for premigratory
fattening and often through molt. For each of the
most common shorebirds of the region we present in
Table 41-5 an estimate of its relative susceptibility to
littoral zone disturbances. We have assigned each spe-
cies to a category based primarily on its dependence
upon littoral habitats, including the magnitude of this
use in relation to the total population, and the dura-
tion of dependence upon the habitat. For example,

TABLE 41-5

Relative susceptibility of common shorebirds to littoral zone disturbances.

Norton Sound Northern Phalarope
Red Phalarope
Western Sandpiper

Dunlin

Yukon Delta Bar-tailed Godwit
Black Turnstone
Western Sandpiper
Rock Sandpiper

Dunlin

Bar-tailed Godwit
Short-billed Dowitcher
Western Sandpiper
Rock Sandpiper
Dunlin

Bristol Bay

Bering Sea
istands

Northern Phalarope
Red Phalarope

Rock Sandpiper

Moderate Low

Hudsonian Godwit
Whimbrel
Pectoral Sandpiper

American Golden Plover
Bar-tailed Godwit
Long-billed Dowitcher
Sanderling
Semipalmated Sandpiper

Hudsonian Godwit
Bristle-thighed Curlew

American Golden Plover
Black-bellied Plover

Whimbrel Ruddy Turnstone
Northern Phalarope Long-billed Dowitcher
Red Knot Pectoral Sandpiper

Sharp-tailed Sandpiper

Whimbrel

Ruddy Turnstone
Northern Phalarope
Red Phalarope
Long-billed Dowitcher
Sanderling

Greater Yellowlegs
Lesser Yellowlegs
Least Sandpiper

Ruddy Turnstone American Golden Plover
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Dunlin and Western and Rock Sandpipers are consid-
ered highly susceptible because essentially the entire
population of adults and juveniles moves to littoral
areas and remains there until fall migration. We con-
sider species such as American Golden Plover and
Long- and Short-billed Dowitchers to be less suscep-
tible because large segments of the population remain
inland or move out of the region after breeding. Even
these, however, could become more susceptible if an
event such as an oil spill were coupled with a storm
surge in the early fall: the inland habitats could be-
come polluted—a situation easily realized over the
low-lying portions of the Yukon Delta and Norton
Sound. Until we better understand the dynamics of
shorebird populations in relation to the coastal habi-
tats, we will not be able to determine the extent of
the effects of environmental stress, whether it be the
result of man’s activities or of natural causes.

ACKNOWLEDGMENTS

We thank G. V. Byrd, C. P. Dau, M. Dick, D.
Gibson, R. D. Jones, B. Kessel, M. Kirchhoff, A. A.
Kistchinski, M. Petersen, L. Peyton, G. Shields, and
H. Springer for sharing their unpublished observations
and data on shorebirds of the region. J. L. Lewis,
J. P. Myers, D. Gibson, and B. Kessel made helpful
comments on early versions of the manuscript. We
thank K. Boskofsky for typing the manuscript.
Much of the information we present in this paper was
obtained from field studies conducted on Clarence
Rhode National Wildlife Range, Yukon-Kuskokwim
Delta, and supported by the U.S. Fish and Wildlife
Service. Our studies on the Alaska Peninsula were
supported in part by the U.S. Fish and Wildlife Ser-
vice and in part by the Bureau of Land Management
through interagency agreement with the National
Oceanic and Atmospheric Administration, managed
by the Outer Continental Shelf Environmental Assess-
ment Program.

S

REFERENCES
Allen, A. A.
1948 The curlew’s secret. Nat. Geog. Mag.
94: 751-70.

Allen, A., and H. Kyllingstad
1949 The eggs and young of the Bristle-
thighed Curlew. Auk 66: 343-50.

Arneson, P. D.

1978 Identification, documentation and de-
lineation of coastal migratory bird
habitat in Alaska. In: Environmental
assessment of the Alaskan continental
shelf. NOAA/OCSEAP, Ann. Rep.

1:431-81.

Ashkenazie, S., and U. N. Safriel
1979 Breeding cycle and behavior of the
Semipalmated Sandpiper at Barrow,
Alaska. Auk 96:56-67.

Bartonek, J. C., and D. D. Gibson
1972 Summer distribution of pelagic birds
in Bristol Bay, Alaska. Condor 74:
416-22.

Browning, M. R.
1977 Geographic variation in Dunlins, Cal-
idris alpina, of North America. Can.
Field-Nat. 91:391-3.

Byrd, G. V., D. D. Gibson, and D. L. Johnson
1974 The birds of Adak Island, Alaska.
Condor 76:288-300.

Connors, P. G.
1978 Shorebird dependence on arctic lit-
toral habitats. In: Environmental
Assessment of the Alaskan continen-
tal shelf. NOAA/OCSEAP, Ann.
Rep. 2:84-166.

Connors, P. G., J. P. Myers, and F. A. Pitelka
1979 Seasonal habitat use by arctic Alaskan

shorebirds. Stud. Avian Biol. 2:100-
12.
Conover, H. B.
1944 The North Pacific allies of the Purple
Sandpiper. Field Mus. Nat. Hist.

Zool. Ser. 29:169-79.



DeGange, A. R., and A. L. Sowls
1978 A faunal reconnaissance of the Bering
Sea National Wildlife Refuge. U.S.
Fish and Wildl. Serv., Off. Biol. Serv.-
Coastal Ecosystems, Anchorage, Alas-
ka. Field Rep. 77-039.

Dementyev, G., and N. Gladkov, eds.
1951 The birds of the Soviet Union, 3.
Transl. Israel Prog. Sci.
Jerusalem, 1969.

Fay, F. H., and T. J. Cade
1959 An ecological analysis of the avifauna
of St. Lawrence Island, Alaska. Univ.
Calif. Pub. Zool. 63:73-150.

Gabrielson, I. N, and F. C. Lincoln
1959 The birds of Alaska.
Harrisburg, Pa.

Stackpole,

Gill, R., M. Petersen, C. Handel, J. Nelson, A.
DeGange, A. Fukuyama, and G. Sanger

1978 Avifaunal assessment of Nelson La-

goon, Port Moller, and Herendeen

Bay—1977. In: Environmental assess-

ment of the Alaskan continental shelf.

NOAA/OCSEAP, Ann. Rep. 3:69-131.

Gil}, R. E., Jr.
1979 Shorebird studies in western Alaska.
Wader Study Group Bull. 25:37-40.

Gill, R. E., Jr., and P. D. Jorgensen
1979 A preliminary assessment of timing
and migration of shorebirds along the
northcentral Alaska Peninsula.
Studies in Avian Biol. 2:113-23.

Gill, R. E., Jr., P. D. Jorgensen, A. R. DeGange, and
P. Kust

1977 Avifaunal assessment of Nelson La-
goon, Port Moller and Herendeen Bay,
Alaska. In: Environmental assess-
ment of Alaskan continental shelf.
NOAA/OCSEAP, Ann. Rep. 4:594-

632.

Transl.

Shorebirds 737

Harris, S. W.

1966 Summer birds of the Lower Kashunuk
River, Yukon-Kuskokwim Delta, Alas-
ka. Murrelet 47:57-65.

Holmes, R. T.

1966 Breeding ecology and annual cycle
adaptations of the Red-backed Sand-
piper (Calidris alpina) in northern
Alaska. Condor 68:3-46.

1970 Differences in population density, ter-

ritoriality, and food supply of Dunlin
on arctic and subarctic tundra. In:
Symposium British Ecological Soci-
ety, A. Watson, ed., 10:303-19.
Blackwell Scientific Publications, Ox-
ford.

1971a Density, habitat, and the mating sys-
tem of the Western Sandpiper (Cal-
idris mauri). Oecologia 7:191-208.

1971b Latitudinal differences in the breeding
and molt schedules of Alaskan Red-
backed Sandpipers (Calidris alpina).
Condor 73:93-9.

1972 Ecological factors influencing the

breeding season schedule of Western

Sandpipers (Calidris mauri) in subarc-

tic Alaska. Amer. Midland Nat. 87:

472-91.

Holmes, R. T., and C. P. Black

1973 Ecological distribution of birds in the
Kolomak River—Askinuk Mountain
Region, Yukon-Kuskokwim Delta,
Alaska. Condor 75:150-63.
Isleib, M. E.
1979 Migratory shorebird populations on

the Copper River Delta and Eastern
Prince  Willlam  Sound,  Alaska.
Studies in Avian Biol. 2:125-9.

Johnston, D. W., and R. W. McFarlane
1967 Migration and bioenergetics of flight
in the Pacific Golden Plover. Condor
69:156-68.

Kenyon, K, W,, and R. E. Phillips
1965 Birds from the Pribilof Islands and
vicinity. Auk 82:624-35.



738  Marine birds

Kessel, B. K.
1979 Avian habitat classification for Alaska.
Murrelet 60:86-94.

Kessel, B. K., and T. J. Cade
1958 Birds of the Colville River, northern
Alaska. Biol. Paper No. 2. Univ. Alas-
ka, College, Alaska.

Kessel, B. K., and D. D. Gibson
1978 Status and distribution of Alaska
birds. Studies in Avian Biol. 1:1-100.

Kessel, B. K., H. K. Springer, and C. M. White
1964 June birds of the Kolomak River,
Yukon-Kuskokwim  Delta, Alaska.
Murrelet 45:37-47.

MacLean, S. F., Jr., and R. T. Holmes
1971 Bill lengths, wintering areas, and
taxonomy of North American Zun-
lins, Calidris alpina. Auk 88:893-901.

Murie, O. d.
1959 Fauna of the Aleutian Islands and
Alaska Peninsula. U.S. Dep. Interior,
Fish Wildl. N. Amer. Fauna 61:1-364.

Myers, J. P., and F. A. Pitelka
Seasonal abundance and habitat use
patterns of shorebirds at two sites in
northern Alaska. Unpub. MS.

Pitelka, F. A,

1959 Numbers, breeding schedule, and ter-
ritoriality in Pectoral Sandpipers of
Northern Alaska. Condor 61:233-64.

1979 Introduction: The Pacific coast
shorebird scene.  Studies in Avian

Biol. 2:1-13.

Pitelka, F. A., R. T. Holmes, and S. F. MacLean, Jr.
1974 Ecology and evolution of social organ-
ization in arctic sandpipers. Amer.
Zool. 14:185-204.

Prebel, E. A., and W. L. McAtee

1923 A biological survey of the Pribilof
Islands, Alaska. N. Amer. Fauna

46:1-255.
Schamel, D., D. Tracy, P. G. Mickelson, and A.

Seguin

1979 Avian community ecology at two sites
on Espenberg Peninsula in Kotzebue
-Sound, Alaska. In: Environmental as-
sessment of the Alaskan continental
shelf. NOAA/OCSEAP, Final Rep.

5:289-607.

Senner, S. E.

1979 An evaluation of the Copper River

Delta as a critical habitat for migrating
shorebirds.  Studies in Avian Biol.
2:131-45.

Senner, S. E., and G. C. West

1978 Nutritional significance of Copper-
Bering intertidal system to spring-
migrating shorebirds breeding in west-
ern  Alaska. In: Environmental
assessment of the Alaskan conti-
nental shelf. NOAA/OCSEAP, Ann.
Rep. 3:877-908.

Shields, G. F., and L. J. Peyton
1979 Avian community ecology of the
Akulik-Inglutalik River Delta, Norton.
Bay, Alaska. In: Environmental as-
sessment of the Alaskan continental
shelf. NOAA/OCSEAP, Final Rep.
5:608-710.

Thompson, C. F.
1967 Notes on the birds of the Northeast
Cape of St. Lawrence Island and of
the Punuk Islands, Alaska. Condor
69:411-19.

Thompson, M. C.
1973 Migratory patterns of Ruddy Turn-
stones in the Central Pacific region.

Living Bird 12:5-23.

=



