THE PELAGIC FEEDING HABITS OF IVORY AND ROSS” GULLS

GEORGE J. DIVOKY

Little information is available on the pelagic
feeding habits of the Ivory Gull (Pagophila
eburnea) and Ross’ Gull (Rhodostethia rosea).
This paper reports the food found in the
stomachs of 13 Ivory and 24 Ross’ gulls col-
lected from an icebreaker in the Chukchi Sea,
and 7 Ross’ Gulls collected from shore near
Point Barrow, Alaska. Observations on the
feeding behavior of these two species in the
Chukchi, Beaufort and Bering Seas are also
presented, and the importance of sea ice as a
feeding area is discussed.

Specimens were collected between 24 Sep-
tember and 9 October 1970 in the eastern
Chukchi Sea southwest of Point Barrow and
north of Cape Lisburne (for specific localities
see Watson and Divoky 1972). With one ex-
ception, all birds were collected at the edge
of the pack ice, either in leads or in the brash
ice just south of the consolidated pack. Sea
surface temperatures ranged from -1.8° to
1.7°C. A single Ross’ Gull was collected in
an ice-free area with a sea surface tempera-
ture of 3.1°C. Seven Ross’ Gulls were col-
lected from shore in 1975, two at Cooper
Island, 32 km E of Point Barrow on 4 Sep-
tember, and five at Point Barrow between 9
and 18 September. Pack ice was visible 2
to 3 km from shore and grounded ice floes
were present on part of the shoreline. Sea
surface temperatures ranged from -1.5° to
0°C at these localities. Ross” Gulls were ob-
served in the Chukchi Sea in summer and
fall and the Beaufort Sea in fall. Ivory Gulls
were observed in the Beaufort Sea in summer,
Chukchi Sea in fall and Bering Sea in winter.
Terms used to describe feeding methods are
from Ashmole and Ashmole (1967:70-71).

IVORY GULL

Juvenile arctic cod (Boreogadus saida) was
the primary food in Ivory Gull stomachs
(table 1), as indicated by the presence of
otoliths. The otoliths ranged from 1 to 6.5
mm, corresponding to fish of approximately
40 to 140 mm total length. Two benthic tuni-
cates found in one stomach must have been
taken after they floated to the surface. A
single amphipod, Apherusa glacialis, was pres-
ent in one stomach; Potentilla sp. seeds were
present in two stomachs.

Ivory Gulls fed by hovering and contact
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dipping. Most fed within 2 to 3 m of the
ice. They were observed sitting on the water
only three times, but were not feeding. When
the ship was breaking ice in the Beaufort
and Chukchi Seas, the propellers frequently
washed arctic cod onto ice floes. These were
eaten by Ivory and other gulls. In the Bering
Sea, Ivory Gulls occasionally fed on small,
unidentifiable items washed onto the ice by
natural waves (fig. 1). In the Chukchi Sea
flocks of these gulls were twice seen flying
over surfacing whales and may have been
feeding on items they brought to the surface.
Garbage thrown on the ice often was scav-
enged, natural refuse only rarely. In the
Chukchi Sea in fall a single Ivory Gull was
observed picking at walrus (Odobenus ros-
marus) feces on an ice floe.

It frequently is stated that the Ivory Gull
depends on the carcasses and feces of pack
ice mammals for much of its food (Salo-
monsen 1950:290-292, Lovenskiold 1964:271,
Dementev et al. 1969:467). Seals killed by
polar bears (Ursus maritimus) are thought
to be a major food source (Summerhayes and
Elton 1928). Thus, Birkenmajer (1968) at-
tributed the decline of the Ivory Gull popu-
lation on Spitsbergen to a declining polar bear
population. Kurotshkin (1970) explained the
high mobility of the Ivory Gull’s jaw on the
basis of a staple winter diet of frozen polar
bear, seal and walrus feces.

Little evidence from the western Arctic
supports these ideas of the Ivory Gull's
dietary dependency. I saw no Ivory Gulls
in association with 20 polar bears observed
in the Beaufort Sea or the 15 observed in the
Chukchi Sea (Watson and Divoky 1972,
Divoky, unpubl. data). Polar bears are com-
mon in both these seas in winter but Ivory
Gulls remain with the ice edge as it advances
southward into the Bering Sea (Bailey 1948:
264). They are found there in the loose ice at
the southern edge of the pack in the general
vicinity of St. Matthew Island (Irving et al.
1970, Divoky, unpubl. data). This is outside
the range of polar bears, which now rarely
occur south of St. Lawrence Island (Jack W.
Lentfer, pers. comm.).

Evidence suggesting that pinnipeds are a
major supplier of food in the western Arctic
also is lacking. The walrus would provide
the most constant and readily available food

The Condor 78:85-90, 1976



86 GEORGE ]. DIVOKY

TABLE 1. Stomach contents of Ivory and Ross’
Gulls collected in the Chukchi Sea in fall.

Ivory Gull Ross” Gull
Food items no. TR no. %
(No. of stomachs) (138) (24)
Arctic cod:
Boreogadus saida 12 92 19 79
Amphipods (total): 1 8 13 54
Apherusa glacialis 1 8 10 42
Anonyx nugax 1 4
Gammarus locusta 1 4
Atylus bruggeni 1 4
Unidentified 2 8
Echiuroid:
Echiurus echiurus 4 17
Pyurid ascidian 1 8
Coleoptera 1 4
Plant material (total): 3 23
Phaeophyceae
(brown algae) 1 8
Potentilla sp. seeds 2 15
Ship’s refuse 1

a No. of stomachs containing the item/total no. stomachs
examined.

source because it hauls out on the ice more
frequently than other pinnipeds and leaves
ice floes covered with feces. While Ivory
Gulls in the Chukchi Sea in fall commonly
were seen in areas where walrus feces were
plentiful on the ice, only one instance of scav-
enging on the feces was recorded. Although
Ryder (1957) observed Ivory Gulls in the
Bering Sea in February feeding among wal-
ruses on ice floes, I found them in the Bering
Sea in February and March to be well south
of the large concentrations of walrus (Divoky,
unpubl. data). Ryder also observed Ivory
Gulls, as well as Black-legged Kittiwakes
(Rissa tridactyla) and Glaucous Gulls (Larus
hyperboreus), feeding on seal carcasses. Seals
probably provide little food except in April
and May when all the pack ice pinnipeds are
whelping and placentas may be a major food
source as they are in parts of the eastern
Arctic (Tuck 1960:104-105).

Zooplankton may be an important food
item in the spring when Ivory Gulls move
north into the Chukchi Sea (Bailey 1948:247).
During that season, Brower found Ivory Gulls
to be more common at Barrow during west-
erly winds when they fed on an “invertebrate
scum” floating on the water’s surface (Bailey
1948:248).

Stomachs of Ivory Gulls from the eastern
Arctic contain primarily fish and inverte-
brates. Manniche (1910) found mainly fish
bones and crustaceans although he also found

FIGURE 1.

A flock of adult and immature Ivory
Gulls feeding on items washed onto the ice in the
Bering Sea in April. (Photo by George E. Hall.)

insects in the stomach of one summer bird
and a piece of seal flesh in another. The
stomach of a gull collected off Greenland
(Cottam 1936) contained primarily inverte-
brates, including 115 Thysanoessa inermis, 5
Apherusa glacialis and traces of arctic cod
and copepods. An Ivory Gull shot at a glacier
face was full of Thysanoessa sp. (Hartley and
Fisher 1936). Jackson (1899:419-420) found
“shrimps,” fish, pelecypod shells and brown
algae in the stomachs of nine birds. Only
small crustaceans were present in the birds
examined by Kumlien (1879).

Fish and invertebrates are probably the
primary food during breeding. Bateson and
Plowright (1959) saw mostly fish and crus-
taceans being fed to young. The two birds
they collected contained only arctic cod.
Montague (1926) found fish and carrion in
the stomachs of birds collected at breeding
sites.

Although scavenging by Ivory Gulls has
been recorded often in the eastern Arctic
(e.g., Lovenskiold 1964:271-272), there is no
evidence that such scavenging provides most
of the diet throughout the year. Much of
the scavenging observed was on garbage and
carrion provided by man. Many species of
gull will use such refuse, but there is no in-
dication that scavenging by birds not associ-
ated with man is as frequent. Apparently, the
Ivory Gull's habit of rarely sitting on the
water has reinforced the view that it is unable
to obtain food from the water and that scav-
enging on carrion and feces constitutes the
bulk of its feeding activity. Montague (1926)
surmised that fishes found in Ivory Gull
stomachs were not obtained from the water
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but were picked up after being dropped by
other birds. As this paper and previously
published reports on stomach contents show,
the Ivory Gull does obtain much of its food
from the water.

The role that pack ice mammals play in
providing food for the Ivory Gull cannot be
ascertained until regular observations of feed-
ing activity are made throughout the year in
various regions; however, the species is not
as dependent on pack ice mammals as pre-
vious authors have stated. Rather the Ivory
Gull appears to feed primarily on fish and
invertebrates associated with the ice and to
a lesser extent on the feces and carcasses of
mammals found at the pack ice edge.

ROSS” GULL

Juvenile arctic cod were found in 79% of the
Ross’ Gull stomachs collected at sea (table
1). Otolith size was the same as in the Ivory
Gull. Because otoliths persist in the stomach
for some time, the relative importance of
arctic cod as a food item is probably exag-
gerated. Amphipods were an important part
of the diet in the Chukchi Sea, being present
in 54% of the stomachs. Apherusa glacialis
was the most abundant amphipod; one stom-
ach contained 160, six contained between 40
and 90, and three contained less than 5.
Three Anonyx nugax, two probable Gam-
marus locusta and one Atylus bruggeni also
were found. Four stomachs contained ven-
tral setae of an echiuroid worm, although
echiuroids are benthic organisms too large
to be food for Ross’ Gull even if they float
to the surface. Walrus and bearded seal
( Erignathus barbatus) feed on echiuroids
(John J. Burns, pers. comm.), and it seems
likcly that Ross™ Gulls ingested the setae
while feeding on feces. The setae are highly
chitinized and could pass through a pinniped
digestive tract intact. A piece of coleopteran
exoskeleton present in one of the stomachs
apparently persisted from the breeding season
when insects are the primary food (Buturlin
1906). Previous accounts of the pelagic feed-
ing habits of the Ross’ Gull are rare. Collett
and Nansen (1900) found shrimp (Hymeno-
dora glacialis) and arctic cod in eight birds
and Gammarus locusta in one.

Ross” Gulls collected from shore were feed-
ing primarily on a diverse assemblage of in-
vertebrates (table 2). Arctic cod, although
present in 57% of the stomachs, was usually
represented only by single skeletal elements.
This differed from birds collected at sea

TABLE 2. Stomach contents of Ross’ Gulls col-
lected from land near Point Barrow, Alaska in early
September.

Food items No. %"

(No. of stomachs) )
Arctic cod (Boreogadus saida) 4 57
Amphipods (total): 5 71
Apherusa glacialis 5 71
Onisimus litoralis 1 14
Chaetognaths 2 29
Copepods 2 29
Mysids 1 14
Euphausids 1 14
Decapods 1 14
Polychaetes 1 14
Cyperaceae seeds 1 14

2 As in table 1,

which frequently contained whole fish. Apher-
usa glacialis was present in 71% of the stom-
achs although the number per stomach was
less than in birds collected at sea; one stomach
contained 35 and the rest had less than 20
each. Chaetognaths, present in only 29% of
the stomachs, were numerous (75 in one, 40
in the other). Other invertebrates in the
stomachs were represented by less than five
individuals each. Sedge seeds present in one
stomach were taken at the shoreline as indi-
cated by their presence in the esophagus.

At sea, Ross’ Gulls hovered and surface fed
primarily within 2-3 m of ice. In more open
water birds usually plunged to the surface,
and fed with little submersion of the body.
Ross” Gulls were not attracted to the ship’s
garbage, and only a single bird scavenged on
walrus feces on an ice floe.

Ross” Gulls were observed feeding usually
within 3 m of shore, in or near flocks of sur-
face feeding Red Phalaropes (Phalaropus
fulicarius) and Sabine’s Gulls (Xema sabini).
Ross’” Gulls fed by contact dipping, plunging
to the surface and wading at the water’s edge.
They appeared to minimize the time their
plumage was in contact with the water. Birds
plunging to the surface took flight a few
seconds after hitting the water. Wading birds
avoided depths where they would have to
swim. Such behavior probably accounts for
Dementev et al’s (1969:487) and Salomon-
sen’s (1972) statements that Ross’ Gulls rarely,
if ever, sit on saltwater. My observations at
sea, however, show that sitting on water is not
uncommon.

DISCUSSION

In the Chukchi Sea in fall, both Ivory and
Ross” gulls are found more frequently at the



88 GEORGE ]. DIVOKY

edge of the pack ice than in the open water
south of it (Divoky 1972, Watson and Divoky
1972). The apparent reasons for this were
the abundance and availability of prey organ-
isms associated with ice. Arctic cod and
Apherusa glacialis belong to an under-ice
fauna that may be an important food source
for several species of arctic seabirds.

The under-ice biota is poorly known, and
only fragmentary information is available on
its component species. Phytoplankton blooms
occur in and on the underside of sea ice
(Apollonio 1961). At least in areas with
multi-year ice, the phytoplankton associated
with the ice supports an under-ice zooplank-
ton community. Amphipods are a major part
of this community and are found either swim-
ming in the water directly below the ice or
clinging to its undersurface. Some amphi-
pod species are found under the ice only in
winter and are dispersed by meltwater in
spring (Mohr and Geiger 1968). Others, in-
cluding Apherusa glacialis, are found under
the ice throughout the year (MacGinitie
1955). Although the arctic cod is found in
open water away from the ice (Alverson and
Wilimovsky 1966, Quast 1974), it is common
under the ice, where it evidently feeds on
under-ice organisms.

The lack of techniques for quantitatively
sampling the under-ice fauna precludes com-
parison of prey densities between ice and
open water areas. Observations and sampling
in the Chukchi Sea at the time the birds were
collected does, however, allow some com-
ments about the two areas. Trawling in open
water south of the pack ice showed that
arctic cod were uncommon in the upper 11 m
of water (Quast 1974). Conversely, arctic
cod commonly were seen in surface waters
next to ice floes. Vertical plankton tows
showed zooplankton to be scarce in the water
column both next to the ice and in open water
(Wing 1974). That these plankton tows failed
to sample the organisms associated with the
ice is indicated by their failure to catch
Apherusa glacialis which was so common in
stomachs of Ross” Gulls from the same areas.

The prey organisms associated with the ice
are probably easier for birds to locate than
surface organisms in open water. The ice acts
as a windbreak, and surface waters on the lee
side are relatively calm, providing increased
visibility. Also, arctic cod swimming over
underwater ice shelves are highly visible from
above.

Although the ice-associated fauna is the
major food source in fall for the Ivory and

Ross™ gulls, the latter species also is seen at
the shore at Barrow (Gabrielson and Lincoln
1959:463) where chaetognaths, crab zoea and
other invertebrates are abundant. Ivory Gulls
do not use this food and only occasionally are
seen from land at Barrow (Bailey 1948:247-
248).

While both species are found primarily at
the ice edge in the Chukchi Sea in fall, they
differ in their association with ice during the
rest of the year. Ivory Gulls depend on ice
during the breeding season. Breeding colo-
nies usually are close to the pack ice or
glaciers. Glacier faces provide a concen-
tration of organisms at the water’s surface
due to upwelling of nutrient rich waters
{Hartley and Fisher 1936, Hartley and Dun-
bar 1938). The importance of the ice to
Ivory Gulls during the breeding season is
suggested by the observation of Dalgety
(1932) that the average clutch size was
smaller in a year with little ice than it was in
a year with more ice. Montague (1926)
believed that adult birds {ly to the pack ice
for food for their young. Traditional breeding
colonies of Ivory Gulls may be deserted if ice
disappears from the area (Birkenmajer 1968).

The Ross” Gull has no association with the
pack ice during breeding but nests on river
deltas where the primary food is insects. Im-
mediately after breeding, however, Ross’
Gulls move north to the pack ice (Buturlin
1906).

During the winter, both species are associ-
ated with pack ice but occupy ecologically
distinct areas. Ross’ Gulls apparently winter
primarily in the Arctic Ocean (Bailey 1948:
252) with only a small number passing
through the Bering Strait (Fay and Cade
1959). Ivory Gulls winter primarily at the
ice edge in the Bering Sea with few, if any,
individuals remaining in the Arctic Ocean.
Most of the ice in the Arctic Ocean is multi-
year ice capable of supporting a well-devel-
oped under-ice fauna. Almost all ice in the
Bering Sea is first-year ice. It supports an
in-ice plankton bloom (McRoy and Goering
1974), but ice-associated zooplankton and
arctic cod populations do not have time to
develop. Thus, Ross’ Gulls probably feed on
the under-ice fauna during the winter. Ivory
Gulls winter in an area where the fauna is not
present.

Primary productivity in the Bering Sea in
winter is low except for the phytoplankton
bloom occurring in the ice and one occurring
in the surface waters at the southern edge of
the ice (McRoy and Goering 1974). Because
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the bloom occurring in the ice is not immedi-
ately available to grazing zooplankton, the
ice edge bloom is the only food for zoo-
plankton near the water’s surface. While no
sampling of fish or zooplankton associated
with this bloom has been conducted, it seems
likely that organisms supported by the bloom
provide food for Ivory Gulls. This would
explain the association of Ivory Gulls with the
southern edge of the Bering Sea ice (Divoky,
unpubl. data). In spring when the ice melts,
the phytoplankton in the ice is released into
the water making the ice edge bloom less
important.
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