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he Red Phalarope is the most pelagic of

the 3 phalarope species, spending up to

11 months each year in marine habitats,
[ts migratory routes and winter areas are en-
tirely pelagic, in contrast to those of Red-
necked (Phalaropus fobatus) and Wilson's (P.
wilsonii) phalaropes, and it generally feeds
on smaller invertebrate prey items than the
former. Migrants in Alaska feed on crustaceans
in mud plumes created by benthic-foraging
gray whales (Eschirichtins robustus), or near
bowhead whales (Balaena mysticetus), a
habit that prompted European whalers to
label Red Phalaropes “bowhead birds”
(Nelson 1883) and to use flocks to
locate whales.

Like other phalaropes, Red Phala- .,
ropes show reversed sexual dimorph- ™
ism, with females larger and more brightly
plumaged than males. The species breeds
widely across the Holarctic, overlapping in the
southern part of its range
with the Red-necked Phala-
rope, but not with Wilson's.

—

The

Birds of When breeding, it is most
common in coastal tundra
"orth and is seldom found far
H inland. Where they overlap,
,A‘ “j.e',llca Red and Red-necked phala-
Life Histories for ropes sometimes feed in
the 21st Century 6 came macrohabitats,

although Red Phalaropes
often use wading-depth water, while Red-necked
Phalaropes feed in swimming-depth water.
Like its congeners, the Red Phalarope is
nonterritorial, although disputes are common
among females seeking access to mates, espe-
cially late in the breeding season. The male
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Figurs 1.

Distribulion of the Red Phalargpe in North and Middle Amarica and
Greantand. This species also breeds in Eurcpe and Asia and wintars
|aeaily in the world's tropicel and subiropical oceans, mainly in
association with oceanic fronds, In Morlh Amearica, Red Phalaropes
winter within the areas enclosed by a dashed line. Sea 1ext for details.
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2 RED PHALAROPE

provides all parental care, including incubation
and brood-rearing of precocial young, As expected
from the sex-role reversal in this spccics, some
females are polyandrous, especially those nesting
early.

In general, lessis known aboutthe Red Phalarope
than other phalaropes because its breeding and
wintering areas are more remote. The paucity of
long-term studies on the breeding grounds and
scant data from migratory and wintering areas
make it impossible to disentangle shifting habitat
use from long-term population changes. As in the
Red-necked Phalarope, some data indicate that
El Nifio-Southern Oscillation events may be an
important influence on population size. There is
some indication of population decreases world-
wide, especially in the southern part of the range.

Important information on phenology, nesting,
productivity, polyandry, paternity, and site fidelity
of breeding Red Phalaropesisavailable from studies
in Canada (Mayfield 1978, 1979; Dale et al. 1999)
and Alaska (Schamel and Tracy 1977, 1987, 1991).
Winter range is delineated for Atlantic (Brown
1980) and Pacific Oceans (DeGraaf and Rappole
1995), and is most often associated with upwellings.
Fall staging, is described well for northern Alaskan
coastal waters (Connors et al. 1979, Johnson and
Herter 1989). Southbound migration is summarized
for Alaska (Gabrielson and Lincoln 1959) and
California (DeSante and Ainley 1980, Briggs ¢t al.
1984). There are no published quantitative food
data for breeding Red Phalaropes in North America;
the closest study is from Siberia (Kistchinski and
Chernov 1973). There are few quantitative studies
of food habits at sea, at least with adequate sample
size: northern Alaska littoral zone (Johnson 1978,
1979; Connors 1984), northern Alaska Beaufort Sca
{Divoky 1984), Bay of Fundy (Canada; Brown and
Gaskin 1988), and offshore from California (Briggs
et al. 1984).

DISTINGUISHING CHARACTERISTICS

Small {20-22 cm), swimming sandpiper with lobed
toes. Differs structurally from other phalaropes hy
broader bill. Rarely found on Jand except during
coastal breedingand after strong winds. In Alternate
(breeding) plumage, larger female more brightly
colored than male. Large white cheek-patches and
richchestnut-red underpartsand neck arediagnos-
tic. Black crown extends around bill and down
chin. Mantle, tertials, and scapulars blackish with
bold buff edges, giving streaked appearance. Upper
wings gray with bold white wing-bar, under wings
and axillaries white. Bill bright yellow with black
tip, legs yellowish brown. Plumage of breeding
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male similar but duller, and with considerably
more individual variation. Cap brown with black
streaks, white cheek-patch less crisply defined,
underparls paler, often with extensive patches of
white; bill less yellow. Some of most brightly
plumaged males approach female levels of color-
ation; however, mottled crown diagnostic of male.
In Basic (nonbreeding) plumage, sexesalike. Upper-
parts pale gray, neck and underparts white, crown
white with variable amounts of black, and blackish
eye-patch present. Bill black, often with yellowish
tingeatextremebase;legs gray. InJuvenal plumage,
upperparts, hindneck, and crown dark brown,
broadly fringed with buff; sides of neck and breast
pinkish buff to light brown; underparts white. Bill
black; legs gray. Juvenal plumage observed late
summer through midfall. Distinguishable from
similar Red-necked Phalarope in Juvenal plumage
by pinkish-buff, rather than grayish, foreneck.
Hatchling differs from Red-necked Phalarope by
paler ground color and wings, more white around
eye, and more brown mottling to central crown.

Easily identified in Alternate (breeding) plum-
age. White cheek-patch, broad yellowish bill, and
full red underparts distinguishes Red Phalarope
from Wilson’s and Red-necked phalaropes. In Basic
(nonbreeding) and Juvenal plumages, difficult to
distinguish Red from Red-necked phalarope (but
see Gilligan and Schmidt 1980, Rubega et al. 2000}
Shorter, broader bill diagnostic, but also slightly
larger size; paler upperparts with no stripes, pro-
portionately larger wings and slower wing-beats.
Upperparts similar to Red-necked Phalarope, but
Red-necked Phalarope has darker head, less black
on nape, broader white fringes on mantle and scap-
ulars (giving npperparts more streaked appear-
ance) and darker gray rump (see Sibley 200(). Red
Phalarope best distinguished from nonbreeding
Wilson's Phalarope by dark nape, black eye-patch,
white wing-bar, and dark central stripe on rump.
Because of white wing-bar, may be confused in
flight with Sanderling {(Calidris alba), which has
proportionally smaller wings and narrower tail
and lacks black eye mark.

Of the 3 phzlarope species, Red Phalarope least
likely to be observed during winter because it oc-
curs farther out to sea than Red-necked Phalarope,
which is more likely to be seen on coastal ponds or
cstuaries. Wilson’s Phalarope not pelagic; found
on hypersaline lakes.

DISTRIBUTION

THE AMERICAS
Breeding range. Figure 1. Circumpolar. Primarily
coastal tundra, usually north of 60°N. Subarctic
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Alaska (Yukon-Kuskokwim Delta) and n. Alaska,
then east across parts of n. Canada south to near
Churchill, w. Hudson Bay. Some nesting approx-
imately 50 km inland from coast in n. Alaska (My-
ers 1981), but densities decrease away from coast
(Johnson and Herter 1989). Unlike Red-necked Phal-
arope, does not breed in alpine tundra.

In w. and n. Alaska, coastal breeder from n.
Bristol Bay (Gill and Handel 1981) and s. Kus-
kokwim Delta (Bartonek and Sealy 1979) north to
Norton Sound (Shields and Peyton 1978, Kessel
1989), 5t. Lawrence . (Fay and Cade 1959, Gill and
Handel 1981), Barrow (Schamel and Tracy 1977}
and east to Canadian border (Johnson and Herter
1989). Gaps in distribution where coastline lacks
marshes. Red Phalarope less common than Red-
necked Phalarope in southern part of range and
near western Canadian border.

In n. Canadian mainland, breeds along coast of
n. Yukon (Birds of Yukon project unpubl.), but
apparently absent from Mackenzie Delta (Gratto-
Trevor 1996) and Anderson River Delta (Héhn
1959). Increasingly common farther east on Ade-
laide Peninsula {Macpherson and Manning 1959),
Rasmussen Lowlands (McLaren et al. 1977), and
nw. Hudson Bay (Brown 1986). Reported breed-
ing on following Canadian arctic islands: Banks I.
(Manning et al. 1956), Victoria I, Jenny Lind L,
Bathurst 1., Baffin . (Meltofte 1985), Prince Wales L.
{(Manning and Macpherson 1961), Creswell Bay,
Somerset 1. (Allistonetal. 1976), and Prince Charles
L (Morrison 1997). Smaller numbers breeding on
Ellesmere I. and Devon 1., probably due to limited
habitat (Pattie 1977, Meltofte 1985). Uncommon
breeder on Bylot I. and adjacent sections of Baffin I.
(LePage et al. 1998) and s. Hudson Bay; not found
in James Bay.

Winterrange. Figure 1. Range poorly delineated.
At sea, predictably found along ocean fronts, as-
sociated with zooplankton concentrations, pri-
marily in tropical and subtropical waters. Use of
fronts during winter summarized by Brown and
Gaskin {1988). In e. acific, major concentrations
along offshore edge of Humboldt Current, off Peru
and Chile (Meinertzhagen 1925, Alexander 1928,
Murphy 1936, Brown and Gaskin 1988}. Especially
common offshore from Mollendo, s. Peru (Plenge
et al. 1989), and greatly outnumbers Red-necked
Phalarope 80-160 km offshore from Chile {DeGraaf
and Rappole 1995). Some birds probably winter
farther north along edge of California Current,
from San Francisco south along Baja (Dawson 1923;
Briggs et al. 1978, 1984; Tyler 1978). Common to
frequentinsmall groups from s. Baja south to Costa
Rica, including Cocos L. (Stiles and Skutch 1989).
Uncommon, but regular in winter 8 km offshore of
Colombia (DeGraaf and Rappole 1995).
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Small numbers (0.3 birds/km?) may overwinter
in North-central Pacific, primarily at Subarctic Front
{Gould and Piatt 1993). No evidence that Red Phal-
aropes overwinter in polynyas in Arctic (Gilchrist
and Robertson 2000).

In w. Atlantic Ocean, some evidence that thous-
ands of Red Phalaropes may overwinter at edge of
Gulf Stream offshore from s. North Carolina to
Florida (Haney and McGillivary 1985). Some his-
toric records of regular wintering in n. Gulf of
Mexico (Weston 1953), but less evidence in recent
times (Haney 1985b).

Generally found farther out to sea than Red-
necked Phalarope. Some evidence that Red Phal-
aropes most common where copepod speciessmall,
Red-necked Phalaropes most common where cope-
pod species farger (Brown and Gaskin 1988). Neo
latitudinal segregation of sexes on wintering range
detected (Myers 1981). Alaskan and e. Siberian
populations probably overwinter in Pacific off South
America; w. Siberian, European, and Canadian
populations probably overwinter in Atlantic, mostly
off w. Africa (Brown and Gaskin 1988).

OUTSIDE THE AMERICAS

Breeding range. Circumpolar, coastal; sw. Green-
land, n. Iceland, Bear 1., Svalbard, Novaya Zemlya,
coastal areas above 66°N in w. Siberia and 62°N in
e.5iberia (Crampand Simmons 1983). Very common
breeding species in Lena (Gilg et al. 2000} and Indi-
girka deltas (Pearce et al. 1998}, e. Siberia. Does not
nest in continental Europe. Much of nesting range
very remote; distribution known only generally.

Winter range. Mostcommonine. AtlanticOcean,
150-300 km offshore from w. Africa. Abundant off
Western Sahara to Ghana, associated with Canary
Current (Bannerman and Bannerman 1968, Brown
1979) and s. Guinea Current (Taning 1933, Stanford
1953). Also off sw. Africa, associated with Benguela
Current (Brown 1979, Cadée 1981). ’eru, California,
Guinea,and Canary Currentsall havesimilar wind-
driven upwellings (Brown 1980). Small numbers
seen off n. Morocco in midwinter (Qninba et al.
1998). Most wintering phalaropes in Arabian Sea
probably Red-necked Phalaropes (Alexander 1928,
Bailey 1966}, although some simultaneous sightings
there {Meinertzhagen 1937).

Accidental in New Zealand (Brown and Latham
1978), Philippines (Wischusen et al. 1984), Japan
(Kazama and Higuma 1975), and Antarctic (Rise-
brough et al. 1976).

HISTORICAL CHANGES

Recent surveys, 1994-1995, found 76% decrease
in breeding populations in Rasmussen Lowlands,
e. Canada, compared to 1975-1976 (Gratto-Trevor
et al. 1998). In late 1950s, none found nesting in
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Anderson River delta, n.-central Canada (Héhn
1959), where they were reported as common nesting
birds in 1864-1865 (MacFarlane 1891). Decline in
breeding birds at Cape Espenberg, w. Alaska,
perhaps related to increased predation by arctic
(Alopex lagopus) and red (Vulpes vulpes) foxes and
jaegers (Stercorarius sp.; Schamel et al. 1999). Evi-
dence of decreased abundance in Iceland, in south-
ern part of breeding range (Whitfield 1995).

FOSSIL HISTORY
No fossil record known (Olsen 1985).

SYSTEMATICS

First described as Tringa fulicaria by Linnaeus in
1758. Later placed in genus Phalaropus, then con-
sidered monotypic genus. All 3species of phalarope
were at one time placed in separate genera; now
classified together in genus Phalaropus, subfamily
Phalaropodinae.

GEOGRAPHIC VARIATION; SUBSPECIES
No recognized subspecies. Birds on Spitsbergen
once classified as P. f. jourdaini (Jourdain 1936).

RELATED SPECIES

Two related species. Wilson's Phalarope breeds
on North American Great Plains; winters in saline
lakes in highlands of central Andes (Colwell and
Jeh11994). Red-necked Phalarope breeds in circum-
polar coastaland alpine tundra, sympatricin south-
ern part of Red Phalarope range. Some overlap on
migration and during winter (Rubega et al. 2000).

Red Phalarope more closely related to Red-
necked than to Wilson’s phalarope; latter may have
diverged early in the lineage (Dittman et al. 1985,
Dittman and Zink 1991). Based on morphometric
data, phalaropes once thought near Recurviros-
tridae (Larson 1955), then tringine sand pipers (Jehl
1968, Strauch 1978). Early genetic analysis placed
them closer to scolopacine sandpipers (Dittman
et al. 1989); more recent DNA analysis suggests
affinities to both tringine and scolopacine sand-
pipers (Dittman and Zink 1991). Additional work
needed to clarify discrepancies.

MIGRATION

NATURE OF MIGRATION

Long-distance migrant between arctic breeding
grounds and south temperate and subtropical/
tropical oceans. Migration completely over open
ocean. Southward migration more protracted than
northward migration.

a The Birds of North America, No. 698, 2002

TIMING AND ROUTES OF MIGRATION

Northward migration. Red Phalaropes wintering
off west coast of South America migrate north well
offshore, where observations few. Migrate north
off west coasts of South America, Central America,
and North America as far as s. British Columbia.
May travel straight from Pacific Northwest and
British Columbia, over North Pacific (perhapsalong
Subarctic Front, between 37° and 41°N; Day 1992)
ton.-central Gulf of Alaska or Aleutianls.; observed
off California to s. British Columbia, but not Brit-
ish Columbia’s Georgia Strait or north coast, or se.
Alaska (Gould et al. 1982, Campbell et al. 1990);
many spring sightings Alaska Peninsula/Aleutian
Is. {Gabrielson and Lincoln 1959, Gould etal. 1982).
Then concentratein ice leads near Bering Seaislands,
w. Alaska (Fay and Cade 1959, Johnson 1976, Hunt
et al. 1978, Divoky 1979, Haney and Stone 1988),
northbound through Bering Strait and into Chuk-
chi and Beaufort seas. Annually, in late Apr—early
May, a flaw lead between free-floating ice and
shorefast ice opens from e. Bering Sea through
Chukchi Sea to Point Barrow; lead used by seabirds
during migration (Woodby and Divoky 1981}. Con-
gregate in leads in sea ice while waiting for nest-
ing habitat to become snow /ice-free (Bailey 1925,
Divoky 1979). Some overland migrants at Anak-
tuvuk Pass (Irving 1960) and Umiat (Kessel and
Cade 1958), n. Alaska. Some Red Phalaropes may
complete migration overland (Divoky 1984), per-
haps because of ice conditions in Beaufort Sea (see
also Richardson and Johnson 1981, Woodby and
Divoky 1981). Males and females migrate in mixed
flocks. Femnales arrive slightly before males (Sutton
1932, Kistchinski 1975, Mayfield 1978} or simultan-
eously (Schamel and Tracy 1977, 1987; Myers 1981).

Noinland migration routes. For prairie provinces
and states, only cccasional records, likely generated
by adverse weather (Goossen and Busby 1979);
spring dates 21 May--30]un; fall dates 13Jul-19Nov.

Origin of Red Phalaropes migrating along east
coast of North America problematic. Most birds
nesting in e. Canadian Arctic thought to winter off
w. and sw. Africa (Brown 1986). In spring, migrate
northwest across Atlantic to mid-Atlantic Bight
(35°N), then north well offshore, along shelf-break
and over Georges Bank (41°30'N; reported as com-
mon} and Scotian Shelf and into Canadian arctic
waters (Brown 1986}, including Labrador Sea and
Davis Strait (Orr et al. 1982). Probably also winter
insignificant numbers off se. U.S., from N. Carolina
to Florida and n. Gulf of Mexico {(Haney 1985a),
whete individuals migrate north from mid-Atlan-
tic Bight. From observations of birds in s. Ontario,
it is suspected some may shortcut the Atlantic
route, cutting through Great Lakes and Hudson
Bay (Godfrey 1966).

A. Poole and F. Gill, Editors h
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Dates for Pacific offshore sites: Red Phalarope
1 mo later than Red-necked Phalarope for both
directionsinCalifornia (Tyler 1978). Probably leaves
wintering areas off South America late Mar—early
Apr (Murphy 1936). Costa Rica, Mar-Apr (Gtiles
and Skutch 1989). Bolinas Lagoon, just north of San
Francisco, CA, peak 11-21 May, extremes 17 Apr
and 2 Jun (Pageetal. 1979). British Columbia, flocks
to 1,000, early to mid-May; extremes 30 Apr and 28
May (Martin and Myres 1969, Campbell etal. 1990).
Spring migration within Alaska rapid, from Gulf of
Alaska in mid-May to Beaufort Sea by late May. W.
Gulfof Alaska, common 21-24 May; Pribilof[s., sw.
Alaska, regular late May-early Jun (Gabrielson
and Lincoln 1959); Yukon-Kuskokwim Delta, sw.
Alaska, mid- to late May (Gill and Handel 1981);
east of St. Lawrence I., w. Alaska, 20 May-4 Jun
(Fayand Cade 1959, Divoky 1978); Cape Espenberg,
w. Alaska, on Arctic Circle, 25-27 May (DS and
DMT); Barrow, n. Alaska, 5 Jun (Myers 1981).

Dates for Atlantic offshore sites: Red Phalaropes
mean passage date for N. Carolina early Apr, up to
1 mo earlier than Red-necked Phalaropes (mid-
May; Lee 1986); mid-Atlantic Bight, Apr; Georges
Bank, May; e. Canadian Arctic, early Jun (Brown
1986); Guinea Current, w. Africa, flocks to 100, 7-14
Mar 1930 (Taning 1933); n. Gulf of Mexico, latest
observed 21 Mar 1948, 6 Mar 1949, 16 Mar 1950, 17
Mar 1951 (Weston 1953); Georgia, latest date 8 Mar
1982-1985 (Haney 1985a, 1985b); N. Carolina, peak
early Apr (Lee 1986); Massachusetts, 8 Apr-2 Jun
(Hill 1965); Gulf of St. Lawrence, abundant 24-26
May 1890 (White 1891); Hudson Strait, Canada,
mid-Jun, large flocks at edge land-fast ice (Mac-
phersen and McLaren 1959); Davis Strait, near
Arctic Circle, early to mid-Jun, peak mid-jun 1978,
a severe summer (Orr et al. 1982).

Southward migration. More protracted. Route
probably reverse of northward migration, but
because of oceanic nature of routes, details un-
known. In n. Alaska, initial movements westward
(Johnson and Herter 1989). Adult females, non-
breeders, and failed-nesting males begin movement
to sea late Jun (Connors and Risebrough 1978,
Divoky 1978, Schamel and Tracy 1987). Remaining
males leave breeding grounds mid-Jul through
early Aug, peak late Jul. Juveniles leave early Aug,
staging in littoral and nearshore areas (Divoky
1978, 1984; Connors 1984, Craig and Schell 1984). In
n. Alaska, staging birds concentrate in w. Beaufort
Sea near Point Barrow, Plover Is., Simpson Lagoon,
and to 150°W, where plume of warmer water from
Bering Sea (Beaufort Sea Intrusion} supports higher
prey densities (Divoky 1978, 1984). Whereas adult
females may leave Alaskan watersby mid-Jul (Gab-
rielson and Lincoln 1959, Gill et al. 1977), juveniles
begin moving southward in early Sep {Jacques

AND JAMES DALE

1930, Connors and Risebrough 1978); some found
in Beaufort Sea into Oct (Johnson 1979). Late-sum-
mer conditions, especially temperature, determine
bird densities in littoral zone (Connors 1984); tem-
peratures more variable in late summer than earlier
(Myers and Pitelka 1979). Some Red Phalaropes
may stage in n. Bering Sea, feeding in gray whale
mud plumes {(Obstand Hunt 1990). Also congregate
atthermal fronts in Bering Sea (Day 1992). Migrants
frequently observed on waters north of Alaska
Peninsula (Bartonek and Gibson 1972). Rare in w.
Gulf of Alaska in fall (unlike spring); fall route may
be farther west, toward central North Pacific;
common in Aleutian Is. (Gould et al. 1982). Migrat-
ing birds congregate in central North Pacific at
Subarctic Front (approx. 42°30°N; Day 1992, Gould
and Piatt 1993). Some birds off Washington and
Oregon mid-Jul to Nov (Gabrielson and Jewett
1940, Jewett et al. 1953). A few birds off California
as early as mid-Jul (DeSante and Ainley 1980), peak
numbers Oct-Dec (Bond 1971, Briggs et al. 1978,
Briggs et al. 1984). Extreme interyear numerical
variation at Farallon Is., CA: «<10,000-50,000 (De-
Sante and Ainley 1980). Arrive in South American
wintering areas beginning in Sep; more abundant
in Oct; some seen there during breeding season
(Murphy 1936).

On east coast of North America, first flocks
return to se. Labrador and ne. Newfoundland in
Jul. Regular on west side Davis Strait and shelf-
break east of Labrador in Aug. Unlike spring, Red
P’halaropes scarce on Georges Bank in fall, so may
start southeastward movements across Atlantic
farther north (Brown 1986). Large flocks stage in
sw. Bay of Fundy in Aug and Sep; more abundant
than Red-necked Phalarope in Gulf of Maine (Brown
and Gaskin 1988). Some continue to Southern At-
lantic Bight from N. Carolina to n. Florida; some
probably winter there (Haney 1985a, 1985h).

Dates for Pacific offshore sites: n. Alaska, Beaufort
Sea, juveniles peak 16-31 Aug (Divoky 1978); Point
Barrow, AK, 18 Aug 1971, 1,300 migrated pastin2.5 h
(Watson and Divoky 1974a); Beaufort Sea waters well
offshore of Point Barrow, many observed 6-18 Sep
1976 (Divoky 1978); e. Bering Sea, sw. Alaska, late
Jun-late Oct, adults peak at Nelson Lagoon mid- to
late Jul, juveniles in mid-Aug (Gill and Jorgenson
1979, Gill and Handel 1981); Pribilof Is., sw. Alaska,
earliest 22 Jul 1873, latest 4 Nov 1914 (Gabrielson
and Lincoln 1959); Aleutian s, latest 14 Qct 1975-
1978 {(Gould et al. 1982); central North Pacific, con-
gregations at Subarctic Front mid-Jul to early Aug
1984-1985 (Day 1992} and Oct 1989 (Gould and Piatt
1993); British Columbia, most common Sep-Dec,
extremes 23 Jun and 17 Dec (Campbell et al. 1990);
British Columbia and Washington, returning females
“numerous” on warm waters 100 km offshore from

Cornell Laboratory of Ornithology and The Academy of Natural Sciences
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5. British Columbia 26 Jul-11 Aug 1946 and 14-30]ul
1947 (Martin and Myres 1969); California, peak 21-
25 Sep 1981 (Briggs et al. 1984); Bolinas Lagoon, just
north of San Francisco, irregular, peak Nov (Page et
al. 1979); Mexico, first appears in north mid-Jul,
common by Sep (Howell and Webb 1995}, many still
present early Dec (Bourne 1967); w.-central Pery,
returns mid-Sep, in “phenomenal numbers” late
Sep to mid-Oct 1982, 1,000+ birds/h passing on 27
Sep (Plenge et al. 1989).

Dates for Atlantic offshoresites: arrivesat south-
ern sites up to 2 mo later than Red-necked Phalarope
(Haney 1985a {Georgial, Lee 1986 [N. Carolinal);
Davis Strait and Labrador Sea, late Jul to mid-Aug,
with peak early Aug 1978 (Orr et al. 1982); Bay of
Fundy, large flocks Aug-Sep (Brown and Gaskin
1988); Flemish Cap, stragglers late Nov (Brown
1986); N. Carolina, common early Oct, thenagainin
Dec {Lee 1986); Georgia, earliest 16 Nov 1982-1585
(Haney 1985a).

Palearctic-North American migratory route.
Migrates west along Chukotsk Peninsula, far e.
Siberia, in spring, indicating origin in Pacific Ocean
{Portenko 1972). Radar and visual study of migra-
tion in ne. Siberia concluded postbreeding Red
Phalaropes probably depart Siberia on direct routes
across Arctic Ocean toward Beaufort Sea (Alerstam
and Gudmundsson 1999a), where some may feed
along ice edges well out in Beaufort Sea north of
Alaskan coast (Johnson and Herter 1589), then join
North American migration through Bering Strait
and on to wintering grounds off South America.
OtherSiberian Red Phalaropes move east-southeast
along coast toward Chukchi Sea and Bering Strait
{Alerstam and Gudmundsson 1999a).

Palearctic migratory routes. Red Phalaropes
from w. Siberia, from Taymyr Peninsula and west-
wards apparently migrate west, joining birds from
Novaya Zemlya and Svalbard to move past Scan-
dinavia and Britain toward wintering areas off w.
Africa {Alerstam and Gudmundsson 199%9a).

Dates: w.-central Denmark, early Oct—early Nov,
1963-1971 (Noer and Sorensen 1974); Britain,
hundreds blown onto south coast and inland by
gale, 15-16 Oct 1987 (Hume and Christie 1989).
Most “wrecks” on European seaboard in Sep-Oct,
several thousands sw. England and s. Ireland in
Sep—Oct 1960. Most probably on wintering grounds
by end of Nov {Cramp and Simmons 1983).

Casual records: Magellan Region, s. Chile
{(Venegas 1982); Antarctic, near Anvers L. 64°46°5,
12 Jan 1970, one male in breeding plumage with
enlarged gonads {Risebrough et al. 1976).

MIGRATION BEHAVIOR
Little information. Forms small to moderate
flocks (a few individuals to hundreds; Holmes
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1939, Watson and Divoky 1974b). Some courtship
during spring migration (Dawson 1923) and per-
haps pairing (Hamilton 1958).

Staging in association with gray whale mud
plumes: n. Bering Sea, late Jul-early Aug; mean
flock size 19 Red Phalaropes (Obst and Hunt 1990);
postbreeding birds in Greenland associating with
bowhead whales {Kumlien 1878). Staging at oceanic
fronts and prey concentrations at Point Barrow and
Ploverls., w. Beaufort Sea, n. Alaska (Divoky 1984}.

CONTROL AND PHYSIOLOGY

Spring-migrant females often extremely fat (5.
F.MacLean pers. comm.), but not always (Portenko
1972). First-arriving males have lower body mass
than those captured a week later, suggesting weight
gain postarrival (DS and DMT). Juveniles accum-
ulate fat throughout Aug {Connorsand Risebrough
1979, Johnson 1979), probably from high wax con-
tent of zooplankton prey (Benson and Lee 1975).
Evidence for elevated fat metabolism prior to
southward migration (Musacchia 1953).

Postbreeding birds migrating over Arctic Ocean
toward north coast of Alaska may use sun compass
routes (Alerstam and Gudmundsson 1999b).

HABITAT

BREEDING RANGE

Circumpolar arctic and subarctic. Coastal tundra,
seldom far inland (Johnson and Herter 1989, Mor-
rison 1997). Level terrain, poorly drained, hum-
mocky, with abundant shallow ponds in polygon-
ized ground, with sedges (Carex sp.) dominating
(Parmelee et al. 1967, Andersson 1973, Kistchinski
1975). Concentrates in snow-free areas of flooded
tundra to feed, form pair bonds, and search for nest
sites. Prefers wet marsh (64 birds/km?), saturated
marsh (45 birds/km?), grassland 1 (29 birds/km?),
grassland 2 (14.5 birds/km’) at Prince Charles L, e.
Canada (Morrison 1997). Much habitat overlap
with Red-necked Phalarope. Where the 2 species
occur together; nests can be only several meters
apart (DS and DMT).

Prudhoe Bay, n. Alaska, peak abundance near
coast; coastal nonsaline tundra most important
because more vegetation for nesting, butnear saline
for feeding; uses saline habitats near coast much
less than Red-necked Phalarope (TERA 1994).
Prefers polygonized tundra in central and n. Lena
Delta, Siberia (Gilg et al. 2000). Nesting in Greenland
and Ellesmere 1. limited to wet, luxuriant marshes
below large, persistent snowfans and boggy areas
with streams and ponds (Meltofte 1985).

Red Phalarope more restricted to areas of marsh
and shallow ponds, while Red-necked Phalarope
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also nests in areas of deeper ponds surrounded by
drier habitat.

SPRING AND FALL MIGRATION

Spring migration in offshore waters, probably in
association with oceanic fronts. Near breeding
grounds, associated with leads in ice or edge of
packice, where prey abundant (Divoky 1979, Brown
1980, Orr etal. 1982). May use littoral watersduring
storms {(Haney and Stone 1988).

Fall migration preceded by onshore movement
toward ocean. Females gather in loose flocks on
fresh-water ponds, gradually moving seaward.
Form larger flocks in brackish ponds near coast,
and in littoral waters. Males, then juveniles, follow
same pattern. Southbound migration using similar
habitats as northbound, often well offshore, asso-
ciated with main currents {Orr et al. 1982). Often
found fartherouttosea than Red-necked Phalarope
(Kuroda 1955, Finch et al. 1978).

Postbreeding: At Barrow, n. Alaska, differs from
other shorebirds in selecting gravel beaches in
littoral zone where zooplankton prey concentrated
(Connors 1984, Smith and Connors 1993). In con-
trast, littoral zone used very little by postbreeding
Red Phalaropes in Greenland (Meltofte 1985).
Possibly these birds fatten in Baffin Strait and/or
Bay of Fundy, e. Canada.

MARINE RANGE

Entirely pelagic in winter. Frequents offshore
marine waters along ocean fronts, usually farout to
sea, where zooplankton prey concentrated (Murphy
1936, DeGraafand Rappole 1995). Fronts are narrow
bands of water where water density changes ab-
ruptly due to temperature or salinity; Red Phalarope
frequently associated with thermal fronts. Ocean-
ographic features of upwellings where Red Fhala-
rope overwinters are similar (Brown 1980). Most
abundant offshore from Peruand n. Chile (Murphy
1936, DeGraaf and Rappole 1995); also, Western
Sahara to Ghana, in Atlantic (Bannerman and Ban-
nerman 1968, Brown 1979). Both areas have diverg-
ence fronts associated with stable wind-driven
upwellings. Usually found farther out to sea, and
may feed on smaller zooplankton prey than Red-
necked Phalarope (Briggs et al. 1984, Tyler et al.
1993). Red-necked Phalarope may be more asso-
ciated with convergence fronts where warmer in-
shore waters meet colder offshore waters. Red Phal-
arope also associated with areas of smaller up-
wellings caused by: (1) turbulence over under-
water reefs, (2) tidal rips, (3) current rips between
islands, (4) down-current of islands, and (5) gla-
ciersand icebergs (Brown and Gaskin 1988). Almost
always associated with visible slicks on ocean
surface. See also Distribution: winter range, above.

AND JAMES DALE

FOOD HABITS

FEEDING

Main foods taken. Breeding season: adult and
larvalinsects, and crustaceans, Atsea: zooplankton.

Microhabitat for foraging. BREEDING SEasON.
Early: shallow, wading-depth water (<5 cm) at
edges of shallow ponds. Later, same as above, plus
swimming-depth water (Wuntke and Meier 1998,
DSand DMT). Female deep-feeds more commaonly
thanmale, especially when male incubating (Ridley
1980). Greenland and w. Alaska: generally edge-
feeds while wading; Red-necked Phalarope gener-
ally surface-feeds while swimming (Elander and
Blomqvist 1986, DS and DMT). Chironomid (midge)
and Prionocera{cranefly)larvaeabundantand active
early in Jun in this habitat (Holmes 1966, Bergman
etal. 1977). Often feed communally in small groups,
with locations changing daily, suggesting food
supply patchy inspace and time. Marine foods may
be used during breeding season, if nesting near
ocean (Whitfield 1995, DS and DMT).

FaLLStacmve. Alldata fromn. Alaska, Swimming-
depth water in ponds and near edges of lakes, and
littoral beaches and barrier islands. Adult female
departs first, apparently moving well out to sea;
nothing known of foraging at this time. Adult male
departs mid- to late Jul, making limited use of
intertidal prey, feeding on emerging dipteran flies
near lagoons and brackish pools (Connors and
Risebrough 1979). Juveniles concentrate in very
nearshore marine habitats (<100 m of barrier islands
and exposed coastlines) during Aug, where they
take large, slow-moving, conspicuous prey (Con-
nors and Risebrough 1976, Schamel 1978, Divoky
and Good 1979, Johnson 1979). Especially abundant
near barrier island spits and bars, where land
protrusions concentrate zooplankton prey. Often
feeds on under-ice amphipods near grounded sea
ice or in areas of <40% sea-ice cover (Divoky 1978,
Orr et al. 1982, Connors 1984). Sea-ice edge creates
small currents, bringing prey to surface (R. G. B.
Brown unpubl.). Colville Delta, n. Alaska: 2.1 Red
Phalaropes/km?and 15.7 Red-necked Phalaropes/
km? associated with mudflats and saltmarsh
{Andres 1994},

Fatr ano WINTER Peracic. Pelagic distribution
suggests this species highly dependent on ocean
fronts (narrow bands where temperature and/or
salinity change abruptly, as different water masses
come into contact; Murphy 1936, Brown and Gaskin
1988). Fronts associated with strong surface thermal
gradients bordered by upwelling waters (Tyler
1978; Brown 1979; Orr et al. 1982; Briggs et al. 1984;
Haney 1985a, 1985b; Day 1992; Wahl et al. 1993).
Often uses fronts farther offshore than Red-necked
Phalarope (Brown 1986, Brown and Gaskin 1988,

B Cornell Laboratory of Ornithology and The Academy of Natural Sciences
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Tyler et al. 1993). Usually associated with visible
streaks on surface (Briggs et al. 1984, Brown and
Gaskin 1988). Zooplankton concentrated in fronts
efficiently utilized (Brown 1980, Orr et al. 1982).
Both Red and Red-necked phalaropes concentrate
seaward of shelf break, over central shelf, 10-75 km
offshore (Briggs et al. 1984). Not all convergence
areas have correct combination of hydrographic
and biological conditions for sufficient prey con-
centrations (Haney 1985a, 1985b; Brown and Gaskin
1988). Best feeding conditions at convergence down-
stream of active, stable upwelling, with high con-
centrations of phytoplankton (Briggs et al. 1984).
High concentrations of phalaropes south of Sub-
arctic Front in the Pacific Ocean (Day 1992, Gould
and Piatt 1993) and over the shelf break mid-Atlantic
Bight to Georges Bank, Scotian Shelf (spring), and
east of Labrador (fall; Brown 1986). In fail, well
offshore, outer edge Labrador Current over central
Continental Shelf (Orr et al. 1982). Red Phalarope
tends to congregate offshore of midshelf front,
while Red-necked Phalarope congregates inshore
of front (Haney 1985a, 1985b; Tyleretal. 1993; Wahl
etal.1993). Positive correlation of upwelling stabil-
ity with bird numbers (Haney 1985a, 1985b).

SprinG Micration. Ocean fronts; rip tides and
polynyas (permanent open water areas) associated
with islands. Later, ice edge in association with
undet-ice plankton (Divoky 1979). Large flocks
mid-Jun at edge of land-fast ice in nw. Hudson
Strait (Orr et al. 1982). May feed in littoral zone in
spring, especially during cold periods when tundra
invertebrates less available (Haney and Stone 1988).

Frequent association with marine macroalgae in
littoral zone; patches may contain concentrations
of invertebrates (Haney and Stone 1988). Found at
sea mainly in plankton-rich upwellings (Hayman
et al. 1986).

Food capture and consumption. Visual forager,
while walking, wading, or swimming. Can pick
prey from surface of ground, water, or emergent
vegetation, sometimes running after flying prey
and jumping to catch it; dips head below water sur-
face while wading or swimming. Up-ends while
swimming, occasionally accompanied by small
jump; spins in water and pecks at center of vortex.
Although it can dive to escape from potential pred-
ators, rarely recorded diving for prey (Sutton 1932).
After seizing caddisfly (Trichoptera) larvae, holds
larvae in bill and shakes head side to side until case
released. Probing not recorded.

Mandibular papillae may serve as strainers,
suggesting facultative filter-feeding (Cramp and
Simmons 1983); feeds on smaller, slower prey than
Red-necked Phalarope (Brown and Gaskin 1988).
In Bay of Fundy, Red Phalaropes congregate where
copepod biomass is less and the main species are

A. Poole and F. Gill, Editors

smaller than in areas where Red-necked Phalaropes
forage (Brown and Gaskin 1988). Systematic obser-
vations of feeding tactics in spring littoral zone:
84% of foraging attempts surface-picking; 9% head
dunk, 3% vertical bob, and 4% spinning (1 = 25;
Haney and Stone 1988).

Feeding observations at sea: quick, downward,
nearly vertical peck with bill aimed at individual
prey, billtipimmersed; occasionally up-ends. Often
swims against current in sinusoidal track, or drifts
downcurrent, then flies high (presumably to locate
new feeding sites) in flocks and relocates upcurrent
again or atanother visible streak; rarely spins while
in current (Brown and Gaskin 1988).

Feeding often facilitated by associations with
marine mammals (Kumlien 1878, Ryder 1957, Obst
and Hunt 1990, Grebmeier and Harrison 1992} and
with other bird species{van Swelm 1975, Schneider
etal. 1990, Youngman 1995). See Behavior: nonpred-
atory interspecific interactions, below.

Filmed pelagic feeding in Bay of Fundy averaged
55 pecks/min {(n = 11; Brown and Gaskin 1988). In
Svalbard, 54 pecks/min (range 20-250 pecks/min)
with 80% success while feeding at tundra ponds
(Ridley 1980). Surface-feeding male up to70 pecks/
min; more than deep-feeding female. Incubating
male off nest fed at higher rate on richest food
supply, perhaps because time limited (Ridley 1980,
DS and DMT). Feeding rate of 15.8 attempts/min
(range 6.0-57.0} in wind-rowed algae in littoral
zone (Haney and Stone 1988).

Spinning as feeding method studied more in
Red-necked Phalarope (see Rubega et al. 2000).
This technique concentrates and lifts prey, for in-
creased accessibility (Obst et al. 1996). Red Phal-
arope spins rapidly; 57 rotations /min (n=3; Senior
1987).

DIET

Major food items. See below for details of
locations and references. On breeding grounds,
chiefly insectivorous in marshes (Fig. 2). In Jun
(arrival,egg-laying, incubation), largely dependent
upon chironomid (midge) and tipulid (cranefly)
larvae. In Jul (incubation, brood-rearing, adult de-
parture), chironomid adults and tipulid adults and
larvae important. Chironomid adults most com-
monly taken at this time, but larger size of tipulids
makes them animportant prey. Spiders (Arachnida)
sometimes important early in season, if other prey
not available (Danks 1971). Eight young collected
during Jul contained adult Chironomidae, Tipul-
idae, and Trichoptera (5. F. MacLean unpubl). In
contrast to Red-necked Phalarope (Rubega et al.
2000), Red Phalarope does not feed on freshwater
crustaceans until Aug, perhaps when falling water
levels concentrate prey. Other prey taken on
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Figure 2. Food hablts of Red Phalarepe in coastal marshes during breeding season (from Kistchinski and Chemey 1973 and 5. F.

MacLean, Jr.. unpubl). Drawings by 0. Hollingdale.

breeding grounds: adult and larval Tnsecta: Ple-
coptera (stoneflies), Coleoptera (beetles), Colicidae
imosquitoes), Dolichopodidae (long-legged flies),
Hemiptera {water boatmen), Collembola (spring-
tails), Ephydridae (shoreflies), Sortophmga (dung-
flies), Muscidae (houseflies), Formicidae (ants);
Arachnida (spiders and mites). Crustacea: tadpole
and fairy shrimp, water fleas, seed shrimp, cope-
pods; segmented worms; snails {Wetmore 1925,
Sutton 1932, Kistchinski and Chernov 1973).

Atzea (staging, migration, and winter). Juvenile
Red Phalaropes concentrate in very nearshore
marine habitats (<100 m of barrier islands and
exposed coastlines) during Augand Sepin Alaskan
Beaufort and n. Chukchi Seas. Marine copepods
and amphipods main prey {Connors and Rise-
brough 1979, Johnson 1979). Other important prey:
small cnidarians, adultintertidal dipterans, decapod
larvae, mysids, chaeotognaths (arrow worms), and
pteropod mollusks (sea butterflies).

Birds collected in pelagic environment, mostly
onmigration, fed chiefly on copepods, amphipods,
tish eggs, larval fish, mysids, and euphansiics.

Cuantitative analysis (includes only items 210%
of diet by mass or volume).

Breerywe: Grounns, Barrow, n. Alaska, 1965-1969,
% mass = no. individuals x mean live mass of prey

itern (% number, % occurrence; 5. F. MacLean
unpubl., analyzed by DS and DMT), Jun (n = 30
stomachs): 45% (5, 33) Tipulidae (cranefly) larvac
(mostly Priosocera gracilis and Pedicia hannai), 25%
(80, 50) Chironomidae larvae, 14% {6, 10) Plecoptera
(stonefly) adults, 10% (2, 33) Coleoptera {beetle)
adults (mostly Carabidae). Jul {n = 26 stomachs):
4% (6, 38) Tipulidae larvae, 26% (82, 42) Chiro-
nomidae adults. Jul, chicks and juveniles (n = 8
stomachs): 51% (10, 50) Tipulidae adults, 26% (68,
75) Chironomidae adulis,

Me. Siberda, n. Chukotsk Peninsula, 1970, %
volume (% occurrence; Kistchinski and Chernov
1973),10-21 Jun {n =19 stomachs): 37% (53) Chiron-
omidae larvae, 29% (79) Coleoptera adulis (mostly
Dytiscidae and Carabidae), 11% (37} Trichoptera
larvae. 29 Jun—1 Jul {# = 7 stomachs): 30% (71) Tip-
ulidae egpes, 26% (57) Chironomidae adults, 16%
(29 Tipulidae larvae and pupae (Prionocera), 14%
{(43) Tipulidae adults. 15 Jul {1r =15 stomachs ) 100%
{100) Chironomidae adults,

M.-central Siberia, Indigirka and Yana River
deltas, 1971=1972, % volume. Summarized here: see
original tor details; samples collected 5 Jun-2 Aug
{Kistchinskiand Chernov 1973}, Early Jun (dates 5-
9; n =15 stomachs), only period when insects not
predominant (85-99%) prey: 47% Oligochaeta, 12%

Cornell Laboratory of Ornitheology and The Academy of Hatural Sciences
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seeds at this time. 17-19 Jun (n = 14 stomachs),
Tipulidae (Prionocera) larvae (70%) and pupae (11%)
predominated. 29 Jun-2 Jul (=19 stomachs), most
common prey Tipulidae adults (50%), larvae (14%),
and pupae (5%), followed by Gammaridae amphi-
pods (10%). 20Jul-2 Aug(n =12 stomachs) dominant
prey Hemiptera (Chyloxanthus; 31%), Coleoptera
adults (13%) and larvae (2%), spiders (12%), Gam-
maridae amphipods (12%). Birds collected away
from breeding habitat (13-26 Jul; n = 11 stomachs)
fed chiefly on Chironomidae adults (76%).

Spitsbergen, 1978 (n = 21 fecal samples; % oc-
currence; Ridley 1980). Adult insects, chiefly Chir-
onomidae and Mycetophilidae (fungus gnats),
occurred in 95% of samples, abundant in 45%.
Other prey items: spiders (64%), insectlarvae (22%),
and Crustacea (22%).

Other prey items on breeding grounds: <10%:
seeds, Annelida, Gastropoda, Branchiopoda, Daph-
nia, Brachycera, Collembola, Muscidae (pupae),
Culicidae (larvae), Scatophaga.

AT Sea. Littoral: Barrow, 1976-1978 (n = 44
stomachs; % mass, wet weight [% occurrence];
Connors and Risebrough 1976, 1977, 1978, 1979,
Connors 1984; P. G, Connors and R. W. Risebrough
unpubl.; reanalysis of original data by DS and
DMT). 20 Jul-Aug. Staging, postbreeding adult
males and juveniles congregated along shorelines:
24% (41) amphipods (including Apherusa glacialis,
Onisimus fitoralis, and Gammaracanthus loricatus),
23% (34) copepods (mostly Calanidae), 19% (32)
unidentified crustacea, 11% (19) insects (Diptera
adults, Coleoptera). Sampleof13 stomachs collected
30 Jul-31 Aug 1975; % occurrence only: 76% with
copepods, 15% with Cirripedia (barnacle) larvae,
and 8% with Oligochaeta.

Littoral/lagoon. Simpson Lagoon, n. Alaska,
1977-1978 (11 = 62 stomachs; % mass, wet weight [%
occurrencel; Johnson 1978, 1979, Craig and Schell
1984, 5. R. Johnson unpubl.; reanalysis of original
data by DS and DMT, separating Red from Red-
necked phalarope data). Aug. Staging juveniles
congregated along shorelines in water depths <1 m.
Prey items predominantly amphipods, 50% (34),
chiefly Onisimus glacialis and Gammarus setosus,
and copepods, 39% (64). Ten copepod species
identified, primarily Calanus hyperboreus, C. glacialis,
Metridia lucens, and M. longa. Although cnidarians
(jellies) not found in stomach samples, birds
observed feeding on them; likely under-represented
in diet studies. Significant differences between 2
collection years. In 1977 (1 =46 stomachs), copepods
chief prey, 65% (67). In 1978 (n = 16 stomachs),
amphipods chief prey, 93% (62), with copepods
falling to just 2% of mass, although still in 67% of
stomachs. In food-availability samples taken in
feeding habitat, copepods dropped from 31% (by
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volume) in 1977 to 12% in 1978. Amphipods taken
at higher rate than availability in 1978, making up
93% of diet but only 14% of available prey. Mysids
taken much less than available, making up 8% of
diet and 26% of availability in 1977 and 5 and 73%,
respectively, in 1978. Comprehensive study of
Simpson Lagoon ecosystem concluded birds not
limited by prey abundance (Craig and Schell 1984).

Littoral, Arctic National Wildlife Refuge, ne.
Alaska (n = 5 stomachs; % weight; Willms 1992).
Aug, 46% isopods (Saduria entomon), 34% insects,
13% copepods (Calanus ryperboreus, C. glacialis), 7%
amphipods.

Littoral, Cape Krusenstern, w. Alaska, 1978 (n =
8 stomachs; % mass, wet weight [% occurrencel;
Connors and Risebrough 1979, P. G. Connors and
R. W. Risebrough pers. comm.). 3-7 Jun, 36% (62)
unidentified Crustacea, 29% (88) Copepoda (at least
partly Calanoida), 24% Decapoda larvae.

Oceanic, Beaufort Sea, n. Alaska, 1976-1978 (n =
76 stomachs, % occurrence; Divoky 1984). Aug to
mid-Sep, fall staging or migrant birds fed mostly
in nearshore waters <300 m offshore to 20 m depth
contour. A few stomachs from pelagic waters farther
offshore combined with nearshore samples because
nosignificant differences found. Only % occurrence
reported. Unidentified crustaceansin 30% of stom-
achs. Gammarid amphipods in 31% of stomachs,
and the ice-associated amphipod Apherusa glacialis
in 18%. Other prey: 13% mysids, 11% copepods, 5%
euphausiids (Thysanoessa), 1% larval fish.

Qceanic, n. Bering Sea, w. Alaska, 1985 (n =7
stomachs: % occurrence; Obstand Hunt 1990, Greb-
meier and Harrison 1992). 26 Jul-12 Aug, Staging
or migrating birds fed in association with gray
whale mud plumes. Only % occurrence available.
All prey items (100%) were benthic amphipods
stirred to ocean surface by feeding whales: Ampelisca
(71), Byblis (71), Protomedia (14), and Anonyx (14).

Oceanic, Bay of Fundy, e. Canada, 1978 (1 = 10
stomachs; % occurrence; Brown and Gaskin 1988).
22 Aug, fall staging or migrating birds. Only %
occurrence available. Authors suggest copepods
underestimated because of collecting methods. Of
10 stomachs collected during 1 d, 90% contained
insects, 70% polychaetes and gastropods, 40%
euphausiid adults or larvae {Meganyctiphanes nor-
vegica), 40% larger copepods (Catanus finmarchicus
>2mm), and 10% smaller copepods.

Oceanic, AtlanticOcean, Georgia, 1982-1984, no
stomach samples (Haney 1985a); concentrated prey
available larval clupeiiform fish (herring) and
copepod Eucalanus pileatus.

Oceanic, Pacific Ocean, California, 1981, %
volume (% occurrence; Briggs et al. 1984). 24 Sep,
off Point Reyes (# = 10 stomachs): 53% (80) fish
eggs, 30% (70) euphausiids (mostly Euphausia



