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| NTRODUCTI ON

As a group, shorebirds (Charadriiformes: charadrii: sandpi pers,
pl overs and their relatives) conprise a prom nent and characteristic
segment of the avifauna of arctic and subarctic tundra regions throughout
the northern hem sphere. At npbst coastal tundra sites nunbers of
shorebird species and individuals exceed those of any other avian
taxonom ¢ group. Shorebirds nest on tundra, but frequently forage al ong
beaches, in saltmarshes and on coastal mudflats, especially during
mgration. As a group they include nmany of the world' s |ongest-distance
mgrants, with several species wintering in the southern hem sphere. The
| ate summer period of heaviest shorebird activity in littoral habitats
precedes the energetically demanding southward migration, and probably
represents an interlude during which shorebird populations depend
critically on resources in these coastal habitats

Studies of shorebird nesting ecology, distribution and population
densities have been conducted at many arctic sites in recent decades, and
several studies have focused on ecol ogy and novements in the littoral zone
(see references by geographic region below). The follow ng discussion
wi || conpare shorebird communities in littoral habitats fromthe western
Canadi an arctic to northeastern Siberia, extracting those features common
to all regions and contrasting different regions in such factors as
shorebird species conposition, habitat availability, seasonal patterns of
habitat use, trophic relationships and tining of novenents. This
exercise will point up the international nature of arctic shorebird
communi ties and the resources on which they depend

Shorebird comunities in the A askan arctic and subarctic littoral zone
a_general description

The littoral zone can be defined in different ways, but for this
report | shall consider all shoreline areas likely to be inundated by
saline or brackish water at |east once each year. along the Beaufort
coast normal lunar tides are very small, ranging over less than .25 min
nost areas. Wnd and atnospheric conditions can produce nuch [ arger
storm tides, however, flooding lowlying areas. Those habitats subject
to stormtides as frequently as every year support characteristic salt-
tol erant marsh vegetation, or remain unvegetated. | consider these to be
littoral zone habitats in contrast to freshwater tundra habitats above the
normal flood zone. The nore southern coasts of the Bering sea have |arger
[unar tidal anplitudes which create a nmuch wider primary littoral zone,
but these coasts also are subject to storm flooding, creating an
additional littoral (or ‘near-littoral) zone which is salt-affected



Shorebird use of arctic littoral habitats contrasts sharply in
many respects with that of tundra habitats, where alnpbst all species nest.
In areas along the Beaufort coast, nany shorelines are frozen and
i naccessible to shorebirds in early sumer. Activities during this
period and throughout the incubation and chick-tending periods are
centered on the tundra, where enmerging insects, spiders and aquatic
plankton provide the food source. A few species (for exanple,
semipalmated and Western Sandpipers) also forage along littoral sloughs
and on mudflats near their nesting areas, and some species (semipalmated
Plover and occasionally Baird s Sandpiper) nest in near-littora
habitats, such as gravel beaches or gravel nargins of sloughs. These
exceptions, however, do not alter the general rule of nuch heavier use of
tundra habitats during the early breeding season on the Beaufort coast.
As t he season progresses, two factors support a shift in shorebird
activity into the littoral zone. Break-up of ice along |lagoon and ocean
shorelines increases the open littoral habitat, making new food sources
avai l able to foraging birds; second, as nesting activities proceed, one or
both sexes of breeding birds are rel eased fromduties which had required
their presence near tundra nest sites. These successful breeders join
previously unsuccessful breeders along shorelines, and in |late sunmer
they are joined or replaced by fledged juveniles of nany species

The timng and magnitude of this habitat shift can be seen in
Figure 1 for census transects near Barrow. The extrenely high densities
in late summer littoral  habitats represent mainly juvenile Red
Phalaropes, but a simlar plot of all shorebirds except phal aropes shows
the sane seasonal shift, with August littoral densities approxi mately
double the tundra densities. These patterns for the shorebird comunity
as a whol e are conposites of many individual species patterns which vary
in magnitude, precise tinmng and degree of the shift to the littoral zone.

Simlar habitat shifts occur along subarctic coasts of the Bering
Sea, but the season of littoral zone use is much [onger, since habitats
are used by some species during spring migration, and the post-breeding
period continues up to one nonth longer than in the arctic. In addition
several species forage to an inportant extent in near-littoral and
littoral habitats during the breeding season in areas such as the Yukon
pelta. Nevertheless, the season of heaviest shorebird use of littora
zone habitats is the post-breeding migration period in all the areas
addressed in this report.

The principal prey resources in the arctic and subarctic littora
zone can be grouped broadly into two categories. Marine and estuarine
zoopl ankt on and epi bent hi ¢ organi sns (copepods, amphipods, euphausii ds,
decapod | arvae, nysids, etc.) are inportant along ocean and ,lagoon
shorelines, and adult and larval insects (principally fly larvae), small
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in mgration routes conplicate this. The nmix of |ocal habitats,
especially of different littoral habitats, further affects the relative
abundances and absolute nunbers of shorebird species at different sites
by determning the availability of different types of prey and of foraging
conditions. Finally, the phenology of events such as ice break-up and
insect hatches in relation to mgratory novenents and nesting events
determnes the availability and attractiveness of littoral habitats in
different coastal regions

The remmining sections of this report summarize the shorebird
littoral zone communities for 5 sections of coast from northwestern Canada
to northeastern Siberia (see maps, figures 2,3, and 4). Breeding lists
and relative abundances of littoral zone shorebirds are based on
information in published references cited in each section. |In sone cases
this has been supplemented with descriptions of broader area distribution
(see Gabrielson and Lincoln 1959, Codfrey 1966, Kessel and G bson 1978).
In conpiling these 1ists | have omtted all species which occur only
rarely in the region addressed. This treatnment is not intended to be
exhaustive, but rather to summarize the prom nent features of avian
distribution and habitat use along each coast. \Where species
distributions are highly patchy | have tried to denote the average status
across the region; where status changes narkedly fromone end of a region
to the other, | have indicated the area and status where a species is npst
conmmon. Contrasts or conparisons anong sites are enphasized. This
exercise is an attenpt to define the major differences in shorebird
littoral zone comunities between areas, but it is unavoi dably based on an
i nconsi stent data base, since different studies focus on different topics
at each site, and coverage of all coastal sections is neither equal nor
conti nuous.
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REG ONAL DESCRI PTI ONS OF COASTAL SHOREBI RD COVMUNI TI ES

Region B: BeaufOrt and chukchi coasts, Prudhoe Bay to cape Lisburne.

The extensive arctic coastal plain north of the Brooks Range in
nlaska reaches its widest and its northernnmost point at Pt. Barrow (Figure
2)* The chukchi and Beaufort Sea coasts west and east of that point share
many features of general geomorphology Which provide similar littoral
habitats of inportance to shorebird populations. Areas of conplex
shorelines produced by spits, barrier islands, |agoons, sloughs and river
deltas attract the highest density use, here as in other regions. Known
concentration areas in late sumrer (primarily 15 July-5 Septenber)
include the islands, spits, mudflats and saltmarshes of Kasegaluk Lagoon,
the spits and islands of peard Bay, point Barrow and the plover Islands,
t he mudflats and saltmarshes of Fish Creek and colville River beltas, and
the Sinpson Lagoon area. During migration shorebirds occur in small
patches of similar habitats distributed al nost continuously along the
coastline of the arctic coastal plain, but total nunbers at nost
i ndividual sites remain | ow conpared to the nmain concentration areas.
The principal feature which separates these sites is the total area or
di stance of suitable habitat available. Except at these |ocations, and
possi bly at some unstudied sites such as Dease inlet or smth Bay, areas
of mudflat and saltmarsh are restricted in this region conpared to areas
farther south and west.

The m x of species characteristic of these |ocations varies in
several ways. First, as described earlier, areas of spits and barrier
islands typically attract phalaropes, turnstones, and sSanderlings
preferentially, while mudflat-saltmarsh habitats support |arger nunbers
of Long-billed powitchers, punlins, and several other species of
sandpi pers. (Arctic Terns, Bl ack-1egged Kittiwakes and d aucous,
Sabine's, and Ross' Gulls al so congregate along spit and island shores.)
Second, the distribution of breeding shorebirds varies over this region,
so the mx of species in littoral habitats varies, primarily on an east-
west gradient. Most noticeably, Wstern Sandpipers are a common breeding
species on the coastal plain west of BarrOwn and one of the conspicuous
nmenbers of the littoral zone shorebird community in that area. East of
Barrow they are rare or absent as breeders, and unconmon to rare as
mgrants. Stilt Sandpipers have a sonewhat conplenmentary distribution,
breeding in eastern sections of the Al aska Beaufort coastal plain, but not
near Barrow and westward, and occurring fairly commonly as mgrants east
of Barrow. Qher species which are nore common in eastern areas of this
region include Bl ack-bellied Plover and white-rumped Sandpi per. Red-
necked phalaropes are much nore common near Prudhoe Bay than at Barrow,
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Table 1. Status of shorebirds occurring regularly along the Region B

coast. Vc-very commobn; FcC-fairly conmon; uUC-uncommon; R-rare.
Br eedi ng Littoral ZOne Mgration
Species June-July July-Sept

Bl ack-bel lied Plover FC FC
Pluvialis squatarola

Lesser Gol den Pl over Ve FC
Pluvialis dominica

Semipalmated Pl over Uc Uc
charadrius senipal mat us '

Whimbrel Uc R
Numenius phaeopus

Bar-tailed Godwt R Uc
Li nosa lapponi ca

Ruddy Turnstone Ve Ve
Arenaria interpres

Red KnOt R west Uc
Ccalidris canut us

Sanderling R FC
calidris alba

Semipalmated Sandpi per Ve Ve
Ccalidris pusilla

West ern sandpi per vC west vC west
calidris mauri

white-rumped Sandpi per UC east UC east
calidris fuscicollis

Bai rdts Sandpi per FC FC
calidris bairdii

Pectoral sandpi per Ve Vc
Calidris melanotos

Dunlin Ve vC
calidris al pi na

Stilt Sandpi per FC east FC east
Calidris himantopus

Buf f - breast ed Sandpi per FC east R
Tryngites subruficollis

Long-bi |l ed Dow tcher FC vC
Limnodromus scolopaceus

Red- necked Phalarope FC Ve
Phalaropus lobatus )

Red Phalarope Ve .. Vc

phalarcpus fulicaria




but they nmay al so occur in large migrant flocks at the western linmits of
this region, near Cape Lisburne (G Divoky, pers. comm.). Several
species, especially Lesser CGolden Plover, sgemipalmated, Bairdts and
Pectoral Sandpi pers, Dunlin and Red Phal aropes are common throughout the
region, both as breeders and mgrants.

Densities of shorebirds nesting on coastal plain tundra or using
littoral habitats during migration have been recorded at many sites wthin
this region, as at Icy Cape, Peard Bay, Pt. Barrow, Atkasook, Cooper
Island, Fish Creek, SinmpSOn Lagoon, Pt. storkersen, and prudhoe Bay, as
well as at several other sites visited only occasionally. Nesting
densities of shorebirds averaged 66 territories per knfnear Prudhoe Bay
(Norton et al. 1975, Troy et al. 1983), 79 per kninear Barrow (Myers and
pitelka 1980) and 111 per knfnear Atkasook, 100 km south of Barrow (Mers
and pitel ka 1980). Densities of migrating shorebirds in late sumer
l[ittoral habitats reach peak val ues much higher than these (above 100
birds per km of beach near Pt. Barrow (Connors et al. 1979), above 70
birds per kmof barrier island beach at Sinpson Lagoon (Johnson and
Ri chardson 1981), and above 600 birds per kni of saltmarsh and mudflats on
Fish Creek pelta (Connors et al. 1981). Mean densities throughout the
late summer period are |ower than these, however. During migration
peaks, flocks of phalaropes, the nmpbst nunerous shorebirds migrating al ong
shorelines in the region, sonetinmes number several thousand birds at Point
Barrow and at other spits and barrier islands.

The references listed bel ow give a general indication of the effort
whi ch has been directed to studies of arctic coastal plain birds,
shorebirds in particular, and also indicate the geographic distribution
of those studies. The extensive coast has not yet been covered
sufficiently to be confident that all inportant littoral areas and
potential concentration areas are known.
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Region A: Beaufort coast fromPrudhoe Bay to the Mackenzie Delta.

The arctic coastal plain is narrower in this region conpared with
Region B, and the closer approach of the Brooks Range to the Beaufort Sea
produces well-drained tundra with generally |lower nesting densities of
the shorebirds which are nost abundant nearer Barrow. Deltas of numerous
smal | rivers, spits, barrier islands, occasional areas of saltmarsh or
flooded tundra provide littoral habitats used by nigrating birds. study
coverage is patchy, but reports are available for several sites on both
the Alaskan and Canadian portions of this region (Figure 2).

The geographic trends in bird distribution evident in Table ‘1 are
continued in Table 2, wth Wstern Sandpi pers present only as rare
mgrants, and eastern species (stilt sandpi per, Buff-breasted sandpiper)
fairly commmon. Northern phalaropes are common nesting species in this
region in contrast to their scarcity in the western Beaufort, and they are
abundant coastal migrants. Red phalaropes continue as comon breeders
near the coast throughout both regions, but with densities declining in
the east. Asmigrants, however, they are much nore common'in the west.
This shift in relative abundance is apparent in the ratios of the two
speci es counted at several points along the Beaufort coast (Table 3).
bunlins, one of the consistently common breeding species along the Al askan
coast fromthe Bering Sea north and east along nost of the Al askan
Beaufort coast, is absent or rare as a breeder near Demarcation Point and
al ong the Yukon coast, although it occurs in these areas uncommonly as a
m grant.

Locations of site studies for area A are nentioned below in the
list of references. Concentration areas of late summer migrant
shorebirds probably correspond with areas of the nore extensive littoral
wet | ands, spits, and barrier islands. Herschel Island is of particular
significance for phalaropes (Vermeer and Anweiler 1975).
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Table 2. Status of shorebirds occurring regularly along the coast of
RegiOn A, symbols as in Table 1.

Br eedi ng Littoral Zone Mgration

Speci es June-July July-sept
Bl ack-bellied Pl over uc FC
Lesser (ol den Pl over veC FC
Semipalmated pl over uc Uc
Whimbrel - Uc
Ruddy Turnst one FC FC
sanderling - FC
semipalmated Sandpi per vC Ve
West ern Sandpi per - UC west
White-rumped Sandpi per ucC west UC west
Bai rdi s Sandpi per FC FC
pect oral Sandpi per Ve ' FC
Dunlin FC west FC west
stilt Sandpi per FC FC
Buf f - br east ed Sandpi per FC ucC
Long-billed Dow tcher Uc Ve
Common Sni pe UC east R

Gallinago gallinago

Red- necked phalarope e Ve
Red phal arope Ve FC

Table 3. Ratios of Red phalaropes: Red-necked Phal aropes in late sunmer
mgrant foraging flocks along the Beaufort Coast.

Barrow, Al aska 30:1 Connors et al. (1981)
156°30'W

Si npson Lagoon, Al aska 4:1 Johnson and Ri chardson (1981)
149%30'w

Nunaluk Spit, Canada 1:20 salter et al. (1980)
139%0'w

Herschel Island, Canada 1:40 vermeer and Anweiler (1975)

)

139%10'w
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Region C: Bering and Chukchi coasts, Cape Lisburne to Norton Sound.

This coastal region is nore varied in shoreline environments than
is the Beaufort coast because of the greater latitudinal range, variation
in coastal topography from rocky cliff headlands to coastal plains and
| agoons, and the nuch greater range of summer ice conditions (Figure 3).
Mai nland rock cliffs, especially at Cape Lisburne and Cape Thonpson,
provide nesting habitats for | arge nunbers of seabirds but the resultant
lack of coastal wetlands in these areas makes them underutilized by
shorebirds. Coastal low and tundra nesting areas are not as extensive as
on the North slope arctic coastal plain, and the nmore preval ent upland
tundra supports generally |ower shorebird nesting densities. At sone
sites with wet tundra areas, however, densities are high. Shorebird
nesting densities have been neasured at only 47 nests/km2 at Cape
Krusenstern (Connors and Connors, 1978), but at 62 to 336 nests/km2 at
Cape Espenberg (schamel et. al. 1979), 129 nests/km2 near Shi shmar ef
(Wight 1979), 100 nests/knf at Wales (Hrsch and Wodby 1978), and 109 to
160 nests/ km near the akulik-Inglutalik river delta in Norton sound
(Shields and Peyton 1979). High nesting densities have also been
recorded in other areas of coastal wetlands around Norton sound (Woodby
and pivoky 1983). The npst common species at nost of these sites are Red-
necked phalarope, Western and Semipalmated sandpi pers, and punlin.

Spits and barrier islands are less promnent and | ess heavily used
by post-breedi ng phalaropes, Sanderlings, and Ruddy Turnstones in this
region conpared with the Beaufort coast. Midflat and saltmarsh habitats
are much nore extensive here, however, and |arge nunbers of several
species of shorebirds, especially semipalmated, Wstern and Pectoral
Sandpi pers, Dunlin and Long- billed Dowitchers forage in these areas in
late summer. Mpjor areas of these littoral habitats occur in Kotzebue
sound, especially the Noatak Delta, on the north shore of Seward
Peninsula, and in inner Norton Sound. Densities of migrant shorebirds on
10 coastal wetlands around Norton Sound averaged over 2'50 birds/kmz, Wi th
m gration peaks of individual species totaling much higher (Wodby and
Di voky 1983). Between these inportant wetlands, however, coastal beaches
backed by well-drained tundra are little used by post-breeding shorebirds
(Connors and Connors 1982, wWoodby and Di voky 1983).

Species distributions in Region C show several contrasts with the
two northern regions (Table 4). Several species sel dom seen on the arctic
coastal plain are regular breeders or migrants in this region, occurring
over wide areas or only locally (Black Turnstone, Sharp-tailed Sandpi per,
Ccommon Snhi pe, Rock Sandpi per, Hudsonian Godwit,  Lesser Yellowlegs). A
few of the nost common arctic species are local or nuch | ess conmon here

(Ruddy TurnStone; Red Phal arope, breeding Pectoral sandpiper). “The nore”

]

15



SIBERIA

CHUKCHI SEA

NOATAK

CAPE DELTA

KRUSENSTERN

KOLYUCHIN BAY
CAPE ESPENBERG

ALASKA

SHISHMAREF

) AKULI K- | NGLUTALI K
4 DELTA
SOUND
BAY
I ST LAMRENCE 1. \C
/ STEBBINS
/
/ E BERING SEA
Figure 3. Coastal map of Regions C and E, Bering and chukchi seas.

9l



Table 4. status of shorebirds occurring regularly along the coast of
Region C. symbols as in Table 1.

Speci es

Bl ack-bel lied Plover

Lesser (ol den Pl over

Senmi pal mated pl over

Lesser Yellowlegs
Tringa flavipes

Whimbrel

Hudsoni an Godwi t
Limosa haemastica

Bar-tailed Godwit

Ruddy Turnst one

Bl ack Turnstone
Arenari a melanocephala

Br eedi ng
June-July

Littoral Zone Mgration
July-Sept

Red Knot

Sanderling

semipalmated Sandpi per

West ern Sandpi per

Bai rdts Sandpi per

Pectoral Sandpi per

Sharp-tailed Sandpiper
calidris acuni nata

Rock Sandpi per

Calidris ptilocnemis

Dunlin

Long-billed Dow tcher
Conmon  Sni pe

Red- necked phalarope
Red Phal arope

Uc
vC
ucC
R south

Uc

*

ucC
Uc
FC south

vC
Ve
uc

UC south

Ve
FC
FC
Ve

FC

Uc
vC
uc
UC south

Uc
UC sout h

FC
Uc
FC south

uc
Uc
Ve
Ve
Uc
FC
UC sout h

UC south

Vc
Vc
uc
Ve
FC

* Breeding status uncertain



eastern arctic species (Wit e-rumped sandpi per and stilt sandpiper) are
rarely seen. Western Sandpi pers, however, are one of the nobst conmon
nesting species throughout the region, as are Red-necked Phal aropes in
suitable habitat. Finally, whereas alnost all golden plovers on the
arctic coastal plain are the Anerican form (pluvialis doni ni ca dominica),
the pacific form (P d. fulva) is sonewhat nore conmon as a nesting
species in this region and is nuch nore conmon as a littoral zone mgrant
(Connors 1983). Some of the juvenile Pacific Golden Plovers foraging in
littoral areas of this region in August may have been produced in Siberia,
as is certainly the case for the Sharp-tailed Sandpi pers seen fairly
comonly during late summer.

Several concentration areas have been identified for post-breeding
mgrant shorebirds. These include the mudflats and saltnarshes of
Kot zebue sound (Noatak Delta and Cape Espenberg), the 160 km | ong | agoon
systemon the north shore of Seward peninsula, and several Norton sound
wet| ands, especially those at stebbins and Safety Lagoon. Sone areas,
such as southern Kotzebue Sound and Pt. Hope have not been studied
sufficiently to judge their inportance.
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Region D. Bering Sea Coast, Yukon pelta tt® alaska Peninsul a.

In terns of total numbers of shorebirds using arctic or subarctic
littoral habitats in Al aska, the Yukon Delta and southern Bering Sea coast
(Figure 4) inarguably conprise the region of highest activity. Shorebird
nunbers total in the mllions in these areas, distinguishing this region
on a global as well as Al askan perspective. The extensive littora
habitats of the Yukon River delta stand out in inportance, as well as the
| agoons of the Al aska Peninsula. The entire area has been discussed
conprehensively by Gill and Handel (1981), and their work will be only
sumarized here.

This region differs inmportantly from nore northern regions in
several respects. First, as already nmentioned, it differs strikingly by
the sheer area of favored littoral habitats and the vast numbers of
shorebirds using them Densities of post-breeding shorebirds in Yukon
Delta littoral habitats average appreciably higher in late sumer than at
other sites (Table 5), but the total area of 1littoral habitat probably
differs by a nmuch greater factor. The resultant difference in population
size may be an order of magnitude for many common species (Gill and Hande
1981). Only the | agoon habitats of the north shore of seward Peninsul a,
because of their relatively high shorebird densities and |arge area, can
begin to conpare with the Yukon pelta fromthis viewpoint (Connors and
Connors 1982). Second, the season of shorebird activity in littora
habitats is greater than along the Beaufort and chukchi coasts |argely
because of differences in seasonal ice conditions. Shoreline habitats
are nmore widely available and therefore nore frequently used by spring
m grant shorebirds in this region. Al though nuch of the area is stil
i ce-bound in My, shoreline areas of Bristol Bay and the mouths of rivers
are open to mgrants of several species, and open nearshore waters are
used by phalaropes (ill and Handel 1981). puring the nesting season,
l[ittoral habitats are used to a linmted extent by shorebirds nesting on
the lowlying coastal tundra. sone of this nesting tundra is near-
littoral, occasionally flooded by stormtides during the |ate summer and
fall. After nesting, adults and juveniles of many species shift to
littoral habitats here as el sewhere in the arctic and subarctic, but the
period of post-breeding staging lasts considerably |onger than at nore
northern sites. From Canada to Bering Strait, the main shorebird
littoral zone season extends frommd or late July to late August or early
September, but at the Yukon Delta and ¥elson LagOOn it begins at the same
time but lasts at |east one nonth l[onger (Table 5). This inplies |onger
resi dency by individual birds during migration, and, probably an increased
dependence of the alaska population on fewer sites during the late period.
For SOME sikes.within Regi on D, the shorebird-littoral zone season even

20



D\

YUKON
DELTA
ALASKA
YUKON
DELTA
KUSKOKWIM
T. MATTHEW | . :: DELTA
MUNIVAK
.
BERING SEA d
NEVWENHAVE
BRI STOL
< BAY
PRIBILOF |.
&
© éq,
S
&
NELSON &
LAGON (¥
\D ;
UNIMAK

Fi gure 4.

Coastal map of Region D, Bering Sea.

21



Table 5. Mean densities of post-breeding shorebirds wusing littoral
habitats at several Al askan sites.

Maj or

Post - br eedi ng Mean Density,
Locati on Peri od Birds/ha Ref erence
Canning River Delta, late July to 1.6 Martin and
Region A early Sept Moiteret 1981
Bar r ow, late July to 9 .8* Connors et al.
Region B early Sept 1979
Cape Krusenstern, md JUy to 3.1 Connors and
Region C late August Connors 1982
Wl es, late July to 303 connors and
Region C early Sept Connors 1982
Yukon River Delta, late July to 10.6 Gill and
Region D early oct Handel 1981
Nelson Lagoon, md July to 6.6 Gill and
Region D early oct Handel 1981

* 88% of counted shorebirds were phal aropes; density of all other
shorebirds was only 1.2 birds per ha.



Table 6. status of shorebirds occurring regularly along the coast of
Region D. Symbols as in Table 1.
Br eedi ng Littoral Zone M gration
Speci es June-July July-sept
Bl ack-bellied Pl over FC FC
Lesser Gol den Pl over FC FC
Semipalmated pl over ucC uc
Greater vellowlegs * FC south
Tringa melanoleuca
Lesser Yellowlegs * uc
Vandering Tattler ' Uc
Heteroscelus incanus
Whimbrel Uc uc
Bristle-thighed Curlew * R
Nuneni us tahitiensis
Hudsoni an Godwi t Uc
Bar-tailed Godw t FC Ve
Ruddy TurnSt One Uc FC
Red knot -- vc north
Sanderling FC
Semipalmated Sandpi per FC north FC north
West ern Sandpi per vc Ve
LeaSt Sandpi per ' Uc
Calidris minutilla
Pect oral Sandpi per Uc Uc
Sharp-tailed Sandpiper -- FC
Rock Sandpi per Uc Ve
Dunlin Ve Vc
Short-billed Dowitcher UC south VC south
Limnodromus griseus
Long-bi |l ed Dow tcher uc north FC
Common  Shi pe FC R
Red- necked phal arope FC Ve
Red phalarope FC Ve

* Breeding status uncertain



extends through the winter, clearly distinguishing this situation from
areas farther north. such shorebird use is not extensive however, being
limted to occasional Rock Sandpipers and sanderlings in ice-free areas of
Bristol Bay (Gill and Handel 1981).

Another difference in the shorebird littoral zone conmunity
concerns the diversity of species involved, several of which are regular
mgrants at sites within this region, but rare or absent at sites farther
north and east (Table 6). A few of the nost abundant species (punlin,
Western Sandpi per, Northern phalarope) are also common” in other regions;
several (Hudsonian Godwit, Black Turnstone, Red Knot, sharp-tailed
Sandpi per, Rock Sandpiper) only occur regularly in one of the previously
di scussed regions, or are much nore common in this region; a few (Geater
Yellowlegs, Wandering Tattler, Least Sandpiper, Short-billed powitcher)
are not sufficiently regular to be mentioned in discussions of other
regions. The net result is a total species list which is longer for
Region D than for the other Al askan regions discussed.
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Region E. Northeastern Siberia, Bering and chukchi Coasts.

Much less information is available to describe the littoral zone
activities of mgrant shorebirds along Siberian coasts. In particular,
assessments of the relative inmportance of different coastal sites are
difficult to nake, but it is possible to conpile a list of all conmon
speci es breeding along the coasts of northeastern Siberia, together with
estimates of the degree of their use of littoral zone habitats in late
summer (Table 7). This information was taken principally from Portenko
(1972), supplemented with other references |isted bel ow

Publ i shed descriptions indicate, not surprisingly, that breeding
and post-breeding habitats in Siberia are simlar to the habitats used by
each species in Al aska. Phenology of nesting and migration staging is
also quite similar to that of Alaska, especially of Region C

Table 7 clearly establishes one central fact: mch of the
Siberian shorebird community is continuous with the comunities of
western and northern Alaska. A few distinctly Siberian species (conmon
Ri nged Pl over, Rufous-necked stint, spoonbill Sandpi per) are rare or
absent on Al askan shores, but all other commobn breeders in Siberia occur
regularly in Alaska. Furthernore, several species breed on one continent
in popul ations which migrate along the shore of the other continent, as
di scussed further in the final section of this report.
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Table 7. sStatus of shorebirds occurring regularly along the coast of

Region E.  synbols as in Table 1.

Speci es

Br eedi ng
June-July

Bl ack-bel lied Plover
Lesser Gol den Pl over
Mongol i an Pl over
Charadrius mongolus
Common Ringed Pl over
Charadri us hiaticula
Eurasi an potterel

Charadrius morinellus
Wandering Tattler
Bar-tail ed godwit
Ruddy Turnstone
Red KnQt
West ern Sandpi per
Ruf ous- necked Sti nt

Calidris ruficollis
Termm nck’ s Stint

Calidris temminckii
Baird’ s sandpi per
Pectoral Sandpi per
Sharp-tailed Sandpi per
Rock Sandpi per
Dunlin
Spoonbill Sandpi per

Eur ynor hynchus pygmeus

Long-bi |l ed Dow tcher
Conmon  Sni pe

Red- necked phal arope
Red phalarope

FC
FC
uc

FC

FC

FC
Ve
FC

FC
FC
FC
FC

Littoral Zone Mgration
July-Sept

FC

FC

Uc
Uc
FC
Uc
FC

FC

FC
Ve

Vc
Vc

* status uncertain
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DI SCUSSI ON

This presentation of Al askan, Canadian, and Siberian shorebird
comuni ties has spanned a range froml360 West to 180° West |ongitude and
from55° North to alnost 72° North latitude, including shores of the
Bering, chukchi and Beaufort Seas. Such an enornous range forces our
discussion to gloss over details, often ignoring smaller scal
distinctions in order to search for the major trends and patterns.
Several of these patterns have emerged, a nunber of which deal wth
geographic distributions of shorebird species

FirSt, and not surprisingly, shorebird conmunities vary across the
regions as individual species abundances than ge. Species breeding
distributions range from those wholly contained within part of these
regions (for exanple, Black Turnstone) to those breeding only in the south
(short-billed Dowitcher), north (sanderling), east (stilt Sandpi per) or
west (spoonbill Sandpi per), but many, species have distributions which
include all the regions considered (for exanple, Lesser Colden Plover and
Pectoral Sandpiper) and several species are circumpolar in distribution
(Bl ack-bellied Plover, sanderling, both phalaropes).

M grational distributions often overlap the nore limted breeding
distributions, but a simlar range of littoral zone mgrant distributions
can be discerned, which |ikew se conbine to produce regional differences
in the potential littoral zone shorebird comunities. superinposed on
these distributional limtations are species habitat preferences which
determ ne the degree to which a species present within a region actually
uses the littoral zone. phenology of breeding and of migratory novements
also plays an inportant role, since sone species or cohorts of species
either |eave breeding grounds early, before chicks hatch (for exanple,
adult fermal e phalaropes) or migrate suddenly after breeding (Baird' s
Sandpipers). This limts the species’ involvenent in littoral habitats
in two ways, by renoving birds fromthe arctic while northern shoreline
habitats are still ice-bound and by reducing the period of littoral zone
occupancy when these habitats are available. some species, in contrast
mgrate very slowly (for exanple, punlin} remaining in arctic littora
habitats until early Septenber and in subarctic areas into october.

Except for small nunmbers of two species which remain in the
southern Bering Sea, all shorebirds mgrate fromthese regions before
winter begins. As a group, shorebirds are the |ongest-distance nmigrants
among the world s birds. O the species which occur comonly in the
Al askan arctic and subarctic each sumer (Tables 1,2,4,6), 21 (of 25
species total) include the southern hem sphere as a major part of their
W ntering ranges; 15 of 25 regularly winter as far south as southern
South America or australia. . Only one species (Rock Sandpiper) wnters
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exclusively north of Mexico. Furthernore, these migrations are not
confined to the western hemi sphere. at |east four species are known to
mgrate from Alaska to wintering areas in Asia, Australia, or the central
Pacific Islands, and several species with w despread breeding and
w ntering areas may include popul ations which nove westward as they
mgrate southward. The clearest exanples of westward mgrations between
hem spheres consi st of species or subspecies whose wi nter ranges do not
include North or South America. Bar-tailed Godwits, the Pacific form of
Lesser Golden Plover {(Pluvialis doninica fulva) and the Siberian
subspeci es of pDunlin (calidrig alpina sakhalina) all breed in Al aska but
winter only west of the Anericas. Sharp-tailed Sandpipers perform an
even stranger trans-Bering Sea migration, with juveniles born in Siberia
foraging al ong Al askan coasts in regions C and D before crossing back to
winter in Mcronesia and Australia. The explanation for this surprising
pathway may lie in a greater availability of rich littoral zone feeding
areas in Al aska conpared with Siberian shores, but detailed habitat
descriptions for the Siberian sea coasts are lacking. A few shorebird
species (as well as Snow Ceese and sandhill Cranes) are known to perform
an alternative mgration across the Bering Strait area. Long-billed
Dowitchers, \Western Sandpi pers, Baird’s  Sandpipers and Pectoral
Sandpi pers all nest in western siberia but winter only in the Anericas.
This annual shifting of shorebird popul ati ons between hem spheres, east
and west, north and south, creates a global aspect to questions of
evolution, and a broad international aspect to questions of conservation
or managerent of Al aska' s shorebirds.

Exami ning these distributional patterns among the five regions we
have been discussing, we can make several conparisons. The |argest
number Of species occurring regularly in littoral zone habitats is to be
found in Region D, with 26 species, conpared with 18 to 22 species in
other regions. The additional species are the nore southerly birds which
do not occur in the arctic; nost arctic species also occur here, at |east
in mgration. we can explore the similarity among regional shorebird
littoral zone communities by conparing lists of core species, those
species listed as Fairly Common or very Commobn across each region. These
core species lists can be constructed from Tables 1, 2, 4, 6, and 7, with
some Uncertainty for species of questionable status in wTable 7,
Simlarities between regional lists of core species (nunmber of species
occurring on both lists divided by total nunber of species in two regions)
are presented in Table 8. These simlarity values can be placed in three
groups . The only high simlarity (> 70) pair is regions A and B, at
simlar latitude along the Beaufort coast. The three chukchi coast
regi ons (BC, BE, and cg pairs) form a noderate similarity group, and the
remaining pairs, consisting of. the southern Bering region Dwith A B, C
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Table 8. Simlarity coefficients between regions in shorebird littoral
zone core species |ists.
Regi on A B c D E
A 1.0 .77 .43 .37 .33-.41
B 1.0 .57 .50 .50-.56
c - - 1.0 .41 .50-.55
D 140 .41-_47
E o T 1.0
Mean simlarity
with other regions .49 .59 .49 43 vy

30



and E and the eastern Beaufort region Awith C, D, and E formthe | owest
simlarity group. Region B has the highest average simlarity and Regi On
D has the lowest. The nain trends seemto be the general simlarity of
m grant shorebird conmunities across large expanses of arctic coast, even
across Bering Strait, and the somewhat |ower similarity as new species are
introduced in subarctic regions

In all Al aska regions sonme species are nmore common as littoral zone

mgrants than they are as tundra breeders within the region. Likew se
there are nore species listed as fairly comobn or very comon in the
littoral zone than as fairly common or very comon breeders in each of the
Alaska regions. This difference is greatest in Region D, the Bering Sea
coast, with 15 commn mgrants and only 10 common breedfng species. Such
a pattern enphasizes the potential for w despread effects on bird
popul ations arising fromlocalized disturbances. It is one of the
reasons that the population effects of littoral zone disturbances are nore
difficult to estinmate than the effects of disturbances on breeding areas.
Anot her reason arises from the transient nature of migration use of
littoral habitats. Censuses of mgrant shorebirds in the littoral zone
at dozens of Al aska coastal sites have been obtained over the last decade,
but in alnmost no cases do we know the turnover rates associated wth birds
foraging in these areas. If individual birds remain for only short
periods at a site, the total nunber of birds migrating through an area
over a period of several weeks can be nuch greater than the popul ation
censused at any one time. Neither do we know the nunber of sites at which
an individual bird nmay stop as it mgrates fromthe arctic southward to
wi ntering grounds. Both these factors have an inportant bearing on the
probl em of estimating population effects of habitat disturbances in the
littoral zone. A correlary question concerns the ambunt of redundancy
required in the location of foraging habitats within a region. How
flexible are mgrant shorebirds about finding alternative foraging areas
when a favored area is unavailable? This question opens conplex issues of
food limtation, conpetition, energetic of mgration, and relative
habitat values, and is not an easy one to answer. we cannot, however
assune that all birds will be lost if habitat used by those birds is |ost,
and neither can we assume that such nobile animals can always go somewhere
el se to feed.

The shorebird community at any site is conposed of species which
differ in the several factors which determne a species’ sensitivity to
oi | devel opment effects. They range from phalaropes, whi ch swimon the
water’'s surface, vulnerable to spilled oil films, to upland foraging
species like Bristle-thighed curlew and Buff-breasted sandpiper, and from
| ocalized world popul ati ons {(Black TurnSt One, Briéile—thighed curlew) to
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species with circumpolar distributions (Black-bellied Plover, sander-
ling). Factors which affect the individual’'s sensitivity revolve around
habitat use, seasonality of novenments, trophies, and foraging behaviors.
These have been di scussed el sewhere (Connors et. al 1979}, and have been
used to assign relative sensitivities of Barrow shorebirds to oil
devel opnent. Additional factors which govern popul ation vulnerability
concern the nunbers of birds exposed at a site conpared with |ocal,
regi onal and worldwi de populations. These factors have been included in
an assessnment of relative susceptibility of Bering seacoast shorebirds by
Gill and Handel (1981).

This report has described the major shorebird littoral zone
concentration areas within each region. Viewing the entire Bering,
Cchukchi and Beaufort coasts of Al aska, the outstanding area in terns of
total nunbers of shorebirds supported is undoubtedly the Yukon Delta.
Qher prime areas include Nelson Lagoon, Stebbins and Safety Lagoon in the
Bering Sea, Kasegaluk Lagoon and the barrier island-lagoon system east and
west of shishmaref in the Chukchi Sea, and the Pt. Barrow Plover Islands
area in the Beaufort sea. along each of these coastlines, however, sone
areas of potential inportance renmain unstudied, and shorebirds are
wi despread in mgration, occurring in many |ess extensive areas in high
densities.

A final trend across regions can be garnered fromthe list of prine
shorebird concentration areas just presented. Along the Beaufort and
Nort hern chukchi coasts, major shorebird concentrations invariably
i nvol ve large nunbers of phalaropes, usually near spits and barrier
i slands, where a maj or conponent of the prey base consists of planktonic
or epibenthic organi sns such as amphipods, copepods, euphausiids, and
mysids. Farther south along the southern chukchi and Bering coasts nany
of the phalaropes have probably noved of fshore to feed on similar prey,
and the large littoral zone shorebird concentrations involve several
species of sandpipers nost prominently. The habitats used are
princi pally mudflats and saltmarsh areas, and the prey are mainly benthic,
especially insect larvae and small molluses. ©Of course, both arctic and
subarctic areas involve a simlar, full range of shorebird species,
habitats, and invertebrate prey, but the domi nant thenes in the mgjor
concentration areas show this geographic shift. It is of interest in
managenent because the sensitivity of local avifauna to oil or other
devel opnent inpacts changes with shifts in shorebird communities, their
trophies and their habitats.
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