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Seabird Associations with Marine Turtles in the
Eastern Pacific Ocean

ROBERT L. PITMAN

Southwest Fisheries Science Center
P.O. Box 271
La Jolla, CA 92038

Abstract.—I analyzed seabird associations with marine turtles observed during 22 research vessel cruises
in the eastern tropical Pacific Ocean (ETP) from 1976-1990. Of 3,032 individual turtles sighted, 176 (5.8%)
were accompanied by a total of 412 birds of 13 species, with three species of boobies accounting for 63% of
the associated birds. The mean number of birds per associated turtle was 2.3 (S.D. = 9.63; range 1-125);
single birds occurred with 82% of the associated turtles. Seabirds utilized turtles the same way they used other
floating objects on the ocean, i.e., as roosting platforms and to feed on fish that aggregated beneath them.
Larger flocks (i.e., > 5 birds) occurred with turtles only when the turtles were associated with flotsam and
schools of predatory fish; in each of these cases birds foraged over the fish and appeared to be only incidentally
associated with turtles. The olive ridley (Lepidochelys olivacea) is by far the most abundant sea turtle of the five
species that occur in the ETP and the only species observed with associated birds. Although millions of olive
ridleys have been harvested in the ETP over the past several decades, it is stiil an abundant species and
continues to represent a small but contributing resource for foraging seabirds, especially boobies. Received 6

January 1991, revised 30 April 1993, accepted 16 May 1993.
Key Words.— eastern Pacific, Lepidochelys olivacea, marine turtles, olive ridley, seabird associations.
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Seabirds are known to associate com-
monly with marine vertebrates, including
whales, dolphins, pinnipeds and schooling
fishes, in order to feed on prey made avail-
able when these animals forage near the
surface (e.g., Ashmole and Ashmole 1967,
Evans 1982, Burger 1988, Harrison et al.
1991, Pitman and Ballance 1992). Anec-
dotal accounts suggest that seabirds also
interact with marine turtles, at least in the
eastern tropical Pacific Ocean (ETP), where
birds, mainly boobies, use turtles as roost-
ing platforms at sea (Oliver 1946, Murphy
1958, Eder 1969, Marquez 1990). In other
oceanic areas, references to seabirds in-
teracting with turtles are very rare (e.g.,
Fritts et al. 1983:47-48).

Extant marine turtles comprise two fam-
ilies: Cheloniidae, with six “hard-shelled”
species, and Dermochelyidae, the unique and
monospecific leatherback. Cheloniids are
cosmopolitan in tropical and warm tem-
perate oceans, where they are largely con-
fined to shallower continental shelf waters.
The leatherback is the most pelagic sea tur-
tle, and although it apparently prefers to
forage in cool temperate waters, it nests on
tropical beaches (Marquez 1990).

Five species of sea turtles occur in the
ETP (Pitman 1990). The olive ridley (Lepi-

dochelys olivacea) is by far the most abundant
and widespread sea turtle in the warmest
waters of the eastern Pacific. The logger-
head (Caretta caretta) replaces olive ridleys
in the cooler water of the California Cur-
rent off Baja California where it is locally
abundant. The green turtle (Chelonia mydas,
or sometimes referred to as Chelonia agassizi
in the eastern Pacific) is fairly common
near the continental coast or in the imme-
diate vicinity of breeding islands (e.g., Re-
villagigedos, Galapagos), but very rare on
the open ocean. The hawksbill (Eretmoche-
lys imbricata) is easily the rarest turtle any-
where in the ETP, especially in pelagic
waters. The leatherback (Dermochelys cori-
acea) is also rarely seen on the open ocean
despite being readily identifiable.
Although many turtle populations in
the ETP have been reduced or extirpated
by human activities, some species are still
common, or even abundant, in some areas
of their range and thus available for in-
teractions with seabirds. I recorded and
analyzed bird associations with turtles in
the ETP in order to examine the preva-
lence and nature of these interactions. In
this paper, I describe these associations,
identify the bases for their occurrence, and
comment on their ecological significance.
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STUDY AREA AND METHODS

The study site included an open ocean area of
more than 20 million km?, from California to Peru
and west to approximately the longitude of Hawaii
(ca. 155°W; Figure 1). Data on turtle sightings were
collected opportunistically during 22 dolphin survey
cruises that I participated in from 1976 to 1990. Dur-
ing these cruises, one or two observers searched the
ocean for dolphin schools during all daylight hours,
weather permitting, using mounted 20 or 25x binocu-
lars (see Holt and Sexton 1989 for details of general
survey methodology). Vessel speeds averaged 18.5
km h with cruise tracks laid out to maximize area
covered within the study area. The effort in this study
represents approximately 1800 days at sea.

All sightings of turtles, either by the author or
reported to the author, were recorded, along with
the number and identification of any associated birds.
Birds were considered associated with a turtle if they
were roosting on it, circling overhead, or sitting on
the water within 10 m of it. The data on bird associ-
ations were biased by the fact that lone turtles were
much less conspicuous than turtles with associated
birds, especially if the birds were numerous or con-
spicuous in their activity.

Turtles were classified as either alive or dead.
Floating dead turtles were difficult to distinguish
from live turtles and turtles not specifically identified
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as dead were considered alive. Live turtles were re-
corded as either solitary or associated with flotsam if
they occurred within 10 m of a floating object. Any
predatory fish associated with turtles were identified
when possible, but most of the turtles were too far
from the ship to determine if fish were present or
not.

At sea, the distinctive leatherback is easy to recog-
nize, but all the remaining hardshell species of sea
turtles can be difficult to identify to species under
normal field conditions. Therefore, starting in 1986,
as part of a project to study sea turtle distribution in
the ETP, I was given the opportunity to divert the
ship in order to pass close enough by individual tur-
tles to photograph them at the surface. The photos
were later examined to identify individual turtles to
species. This provided me with a sample of identified
individuals and eventually gave me enough experi-
ence with turtle identification to allow me to identify
individuals in the field without photographing them.

The olive ridley is by far the most abundant
marine turtle in the ETP as shown by nesting beach
censuses (e.g., Cliffton et al. 1981, Cornelius 1981)
and open ocean surveys (Pitman 1990, Au 1991). It
was the only hardshell species I identified in the open
tropical ocean, where most of my survey effort took
place. Therefore, for the purposes of this study, all
unidentified hardshell turtles were assumed to be
that species.
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Figure 1. Study area showing locations and numbers of turtles associated with seabirds plotted by 2° area;
noon vessel positions are locations where there was survey effort but no birds were seen associated with

turtles (see Pitman 1990 for additional details).
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RESULTS

A total of 3,032 individual turtles were
sighted, including 277 (9.1%) olive ridleys,
42 (1.4%) loggerheads, 31 (1.0%) leather-
backs, 22 (0.7%) greens, 1 hawksbill, and
2,659 (87.7%) unidentified hardshell tur-
tles. Of these, 176 individual turtles (5.8%)
had associated birds (Table 1). Birds were
associated with 37 olive ridleys and 139 un-
identified hardshell turtles; no other turtle
species was observed with birds. There was
an overall mean of 2.3 birds/associated-
turtle (SD = 9.6), ranging from 1 to 125,
with a mode of 1. The mean number of
bird species associated with individual tur-
tles was 1.1 (SD = 0.6), with a range of
1-6. Although seabirds associated with
marine turtles throughout much of the
ETP (Fig. 1), associations were more com-
mon closer to the coast of the Americas,
where turtles were more abundant (Pit-
man 1990).

A total of 412 individual birds of 13
species were associated with turtles (Table
1). Boobies, induding Brown (Sula leucogas-
ter), Red-footed (S. sula) and Masked (S.
dactylatra), were by far the most commonly
associated species: they accounted for 63%
of the individual birds that occurred with
turtles and they were present with 91% of
the turtles that had associated birds.

Bird species associated with turtles
comprised three general categories. The
first included the species which were as-
sociated with turtles most often, but typi-
cally in small numbers (mean < 2 birds/as-
sociated-turtle) (Table 1a). These included
all three booby species and the Black Tern
(Chlidonias miger). Olive ridleys often
basked at the surface and these birds were
most often seen perching on their exposed
carapaces. There was room for only one
bird at a time to stand on top of the small,
rounded portion of a turtle’s exposed
carapace, and single birds were present in
82% of the cases.

The second group of turtle-associated
birds was comprised of species that oc-
curred less frequently with turtles, but in
larger numbers per turtle when they did.
These species were Wedge-tailed Shear-
waters (Puffinus pacificus), frigatebirds
(Fregata spp.) and Sooty Terns (Sterna fus-
cata) (Table 1b). This group was further
distinguished by the fact that none of these
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birds were ever seen roosting on turtles,
and 94% of all the individuals of these
species that occurred with turtles did so
when both flotsam and schools of preda-
tory fish were also present. The third cate-
gory was comprised of species that were
recorded only once with turtles, and usu-
ally with only one bird present (Table 1c).

Although not statistically significant,
there was a trend of increasing number of
associated birds and number of bird spe-
cies from solitary turtles, to dead turtles,
to turtles associated with flotsam (Table
1d). Every bird species recorded with tur-
tles more than once, except Black Tern,
was more numerous when turtles were as-
sociated with flotsam (Table 1a,b,c). Com-
pared with other turtle categories, turtles
associated with flotsam and tunas had the
largest and most diverse bird flocks with
significantly more individual birds (Single
Factor ANOVA, F = 34.2, P < 0.001) and
species of birds (Single Factor ANOVA, F
= 101.7, P < 0.001). The five largest
flocks associated with turtles, including all
flocks of over five birds, were associated
with flotsam that had predatory fish
schools underneath.

Two general categories of schooling
fishes associated with turtles, which pro-
vided different foraging opportunities for
birds: small baitfish and larger schooling
predators. Schools of small baitfish were
often seen swimming near turtles that the
ship passed close by. The species identified
included flotsam fish (Psenes cyanophrys),
pilotfish (Naucrates ductor), pelagic trigger-
fish (Canthidermis maculatus), tripletail (Lo-
botes surinamensis), and numerous others.
These fishes seemed to be seeking protec-
tion because they often responded to the
vessel, and predatory fish, by forming
tight schools directly underneath the tur-
tle. The same behavior was observed when
the ship passed by flotsam with baitfish as-
sociated.

Birds, especially boobies, were ob-
served preying upon these fish. On calm
days when turtles were present, it was fair-
ly common to see a flying booby change
course to approach a turtle at the surface.
The booby would either land on the turtle
or on the water close by, plunge into the
water next to it, or circle overhead once or
twice and continue on its way. Boobies fed
most often around turtles by plunge-div-
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ing within 2 m of them; on several occa-
sions I saw boobies catch fish this way. Al-
though plunge-diving was the most com-
mon foraging behavior, birds were also
able to use other foraging methods to
catch fish associated with turtles. For
example, on two separate occasions I saw
a single booby land next to a turtle, stick
its head in the water, under the turtle, and
pull out a fish which it swallowed. Another
time I saw three Wedge-tailed Shearwaters
making shallow dives directly undeneath a
turtle, but it was impossible to tell if they
were successful in catching fish.

The second category of fish that as-
sociated with turtles usually occurred
when turtles were associated with flotsam
and was comprised of larger schooling
predators that included mainly tunas. (At
these sites, we caught yellowfin tuna [Thun-
nus albacares], skipjack [Katsuwonus pelamis],
black skipjack [Euthynnus lineatus], mahi
mahi [Coryphaena hippurus] and wahoo
[Acanthocybium solandri]). The birds in these
flocks  (mainly  shearwaters, terns,
frigatebirds, and also boobies) focused on
the feeding activity of the foraging fish
and fed on prey scattered by them.

The only other kind of foraging in-
teraction 1 observed between birds and
turtles at sea involved a single Parasitic or
Long-tailed Jaeger (Stercorarius parasiticus
or S. longicaudus) sitting on the water next
to an olive ridley and picking at epibionts
along the edge of the carapace (probably
taking either commensal crabs or soft bar-
nacles). This behavior was observed only
once.

DiscussioN

The only species of sea turtle that sea-
birds were seen associated with in the east-
ern Pacific was the olive ridley. This was
probably because it was by far the most
abundant species in the study area (Pitman
1990), and also because of its habit, possi-
bly unique among sea turtles, of regularly
basking at the surface (Marquez 1990;
pers. obs.).

ETP seabirds used sea turtles the same
way they used other floating objects and
the same way Atlantic seabirds use patches
of Sargassum i.e., as roosts and to feed on
fish that aggregate underneath them
(Haney 1986).
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Roosting

Most bird-associated turtles were ac-
companied by single birds, nearly all of
which were roosting on turtles floating at
the surface. One reason for this roosting
behavior may be that seabirds sitting on
the water, especially in the tropics, are vul-
nerable to attacks from sharks (e.g., Nelson
1978:921, Schreiber and Chovan 1986).
Roosting on floating objects reduces this
threat, and many seabirds in the ETP, es-
pecially boobies, will roost on any floating
object large enough to support them (pers.
obs.), including sea turtles. Haney (1986)
also suggested that birds such as the Black
Tern may seek out dry roosts for resting
and preening because their plumages are
less water-resistant.

Feeding

Unlike large schooling fish and mam-
mals that drive prey to the surface making
it available to birds (e.g., Au and Pitman
1986), turtles provided feeding oppor-
tunities for birds mainly by acting as pas-
sive fish aggregators, or FADs (Fish
Aggregation Devices; see, for example,
Rountree 1989). On the open ocean, small
fishes are often attracted to floating objects
(Hunter and Mitchell 1966, Gooding and
Magnuson 1967), including turtles (Good-
ing and Magnuson 1967, Balazs 1981, this
study). These fish seek out floating objects
and form resident schools, presumably for
protection and feeding. Many tropical sea-
birds, especially boobies, are attracted to
floating objects on the open ocean where
they prey upon these associated fishes
(Haney 1986; pers. obs.).

Floating objects often attracted a sec-
ond fish assemblage composed of larger,
schooling, predatory fishes, which were
observed with turtles only when the turtles
associated with flotsam. Associations be-
tween birds and turtles in these cases were
probably largely coincidental, because
both turtles and predatory fish such as
tuna are independently attracted to flot-
sam (Greenblatt 1978, Pitman 1990), and
birds appeared to be mainly attracted to
the feeding activities of the tuna.

The ability of floating FADs (including
turtles) to attract fish (and therefore birds)
is related to characteristics of the object,
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with larger, more stationary objects being
more attractive (Tsukagoe 1981, Rountree
1989). This may explain the trend of in-
creasing bird numbers and species as-
sociated with live turtles, dead turtles and
turtles associated with flotsam, respec-
tively.

Although the percentage of turtles
with associated birds and the number of
birds per associated turtle were both quite
small, by dint of sheer numbers alone the
olive ridley probably represents a more im-
portant resource for ETP seabirds than my

~small sample (3000) of turtle sightings
suggests. For example, Richard and
Hughes (1972) reported that two separate
nesting beaches in Costa Rica each had
over 100,000 olive ridleys aggregated off-
shore during peak nesting periods. And
Cliffton et al. (1981) estimated that there
was a minimum of 10,000,000 olive ridleys
in Mexican waters prior to 1950, when
commercial exploitation began. Popula-
tions of these magnitudes suggest a re-
source that is, or possibly was, of more
than passing importance for ETP seabirds.

Several of the largest olive ridley
rookeries in the eastern Pacific have been
decimated by commercial harvests that,
until recently, annually took hundreds of
thousands of adult turtles and millions of
eggs (Cliffton et al. 1981, Green and Ortiz-
Crespo 1981). Carr (1972) estimated that
more than one million olive ridleys were
landed in Mexico in 1968 alone. Loss of
marine turtles on this scale, regrettable in
its own right, has undoubtedly reduced
some of the options for foraging seabirds
in the ETP. Recent bans on commercial
sea turtle harvesting in the ETP by the two
main countries involved, Mexico and
Ecuador (Aridjis 1990, Frazier and Salas
1982 ), should benefit both marine birds
and turtles.

ACKNOWLEDGMENTS

Sallie Beavers, Jim Cotton, Gary Friedrichsen,
Scott Sinclair, and numerous other NMFS observers
helped collect the sightings data; their assistance is
gratefully acknowledged. David Au, Lisa Ballance,
Jack Frazier and an anonymous reviewer provided
useful comments on an earlier draft of this paper.

LITERATURE CITED

Aridjis, H. 1990. Mexico proclaims total ban on har-
vest of turtles and eggs. Marine Turtle Newsletter
50:1-3.

COLONIAL WATERBIRDS

Ashmole, N. P. and M. J. Ashmole. 1967. Compara-
tive feeding ecology of seabirds of a tropical
oceanic island. Peabody Museum of Natural His-
tory, Bulletin 24, 1-131.

Au, D. W. 1991. Polyspecific nature of tuna schools:
shark, dolphin, and seabird associates. Fishery
Bulletin, U.S. 89:343-354.

Au, D. W. and R. L. Pitman. 1986. Seabird interac-
tions with dolphins and tuna in the eastern tropi-
cal Pacific. Condor 88:304-317.

Balazs, G. H. 1981. Sea Turtles as natural fish ag-
gregating devices. Hawaii Fishing News 6:5.

Burger, J. (Ed.). 1988. Seabirds and Other Marine
Vertebrates. New York, USA: Columbia Univer-
sity Press.

Carr, A. 1972. Great reptiles, great enigmas. Audu-
bon 74:23-34.

Cliffton, K., D. O. Cornejo, and R. S. Felger. 1981.
Sea turtles of the Pacific coast of Mexico. Pp. 199-
209 In: Biology and Conservation of Sea Turtles
(K. Bjorndal, Ed.), Washington, D.C., USA:
Smithsonian Institution Press.

Cornelius, S. E. 1981. Status of sea turtles along the
Pacific coast of Middle America. Pp. 211-219 In:
Biology and Conservation of Sea Turtles (K.
Bjorndal, Ed.), Washington, D.C., USA:
Smithsonian Institution Press.

Eder, H. M. 1969. Turtling in coastal Oaxaca. Pacific
Discovery 22:10-15.

Evans, P. G. H. 1982. Associations between seabirds
and cetaceans: a review. Mammal Review 12:186-
206.

Frazier, J. and S. Salas. 1982. Ecuador closes commer-
cial turtle fishery. Marine Turtle Newsletter 20:5-
6.

Fritts, T. H., A. B. Irvine, R. D. Jennings, L. A. Col-
lum, W. Hoffman, and M. A. McGehee. 1983.
Thurtles, birds, and mammals in the northern Gulf
of Mexico and nearby Atlantic waters. FWS/OBS-
82/65. Washington D.C.: Fish and Wildlife Serv-
ice, U.S. Department of the Interior. 455 pp.

Gooding, R. M. and . J. Magnuson. 1967. Ecological
significance of a drifting object to pelagic fishes.
Pacific Science 21:486-497.

Green, D. and F. Ortiz-Crespo. 1981. Status of sea
turtle populations in the central eastern Pacific.
Pp. 221-233 In: Biology and Conservation of Sea
Turtles (K. Bjorndal, Ed.). Smithsonian Institu-
tion Press, Washington, D.C.

Greenblatt, P. R. 1978. Associations of tuna with flot-
sam in the eastern tropical Pacific. Fishery Bulle-
tin, U.S. 77:147-155.

Haney, ]J. C. 1986. Seabird patchiness in tropical
oceanic waters: the influence of Sargassum “reefs.”
Auk 103:141-151.

Harrison, N. M., M. J. Whitehouse, D. Heinemann,
P. A. Prince, G. L. Hunt, Jr., and R. R. Veit. 1991.
Observations of multispecies seabird flocks
around South Georgia. Auk 108:801-810.

Holt, R. S. and S. N. Sexton. 1989. Monitoring trends
in dolphin abundance in the eastern tropical
Pacific using research vessels over a long sampling
period: analyses of the 1986 data, the first year.
Fishery Bulletin, U.S. 88:105-111.

Hunter, J. R. and C. T. Mitchell. 1966. Association
of fishes with flotsam in the offshore waters of
Central America. Fishery Bulletin, U.S. 66:13-29.

Marquez, M. R. 1990. FAO species catalogue. Vol.

This content downloaded from
205.156.56.35 on Mon, 10 Jul 2023 17:02:50 +00:00
All use subject to https://about.jstor.org/terms



PITMAN * SEABIRDS AND TURTLE ASSOCIATIONS

11. Sea turtles of the world. FAO Fisheries Synop-
sis No. 125.

Murphy, R. C. 1958. The vertebrates of SCOPE,
November 7 - December 16, 1956. U.S. Fish and
Wildlife Service, Special Scientific Report
Fisheries No. 279.

Nelson, J. B. 1978. The Sulidae: Gannets and
Boobies. Oxford, England: Oxford University
Press.

Oliver, J. A. 1946. An aggregation of Pacific sea tur-
tles. Copeia 1946:103.

Pitman, R. L. 1990. Pelagic distribution and biology
of sea turtles in the eastern tropical Pacific. Pp.
143-148 In: Proceedings of the Tenth Annual
Workshop on Sea Turtle Biology and Conserva-
tion, (T. H. Richardson, J. I. Richardson, and M.
Donnelly, Compilers), NOM-TM-NMFS-SEFC-
278.

201

Pitman, R. L. and L. T. Ballance. 1992. Parkinson’s
Petrel distribution and foraging ecology in the
eastern tropical Pacific; aspects of an exclusive
feeding relationship with dolphins. Condor
94:824-834.

Richard, J. D. and D. A. Hughes. 1972. Some obser-
vations of sea turtle nesting activity in Costa Rica.
Marine Biology 16:297-309.

Rountree, R. A. 1989. Association of fishes with fish
aggregation devices: effects of structure size on
fish abundance. Bulletin of Marine Science
44:960-972.

Schreiber, R. W. and ]J. L. Chovan. 1986. Roosting
by pelagic seabirds: energetic, populational and
social considerations. Condor 88:487-492.

Tsukagoe, T. 1981. Fishing skipjack tuna schools as-
sociated with shoals and drifting objects. Suisan
Sekai 30:78-81. (In Japanese).

This content downloaded from
205.156.56.35 on Mon, 10 Jul 2023 17:02:50 +00:00
All use subject to https://about.jstor.org/terms



	Contents
	image 1
	image 2
	image 3
	image 4
	image 5
	image 6
	image 7
	image 8

	Issue Table of Contents
	Colonial Waterbirds, Vol. 16, No. 2, 1993
	Volume Information [pp.  257 - 261]
	Front Matter
	þÿ�þ�ÿ���C���o���l���o���n���i���a���l��� ���a���n���d��� ���N���o���n���c���o���l���o���n���i���a���l��� ���G���r���e���a���t��� ���C���r���e���s���t���e���d��� ���G���r���e���b���e���s��� ���(���P���o���d���i���c���e���p���s��� ���c���r���i���s���t���a���t���u���s���)��� ���a���t��� ���L���a���k���e��� �������u���k���n���a���j���n���o���:��� ���N���e���s���t��� ���S���i���t���e��� ���C���h���a���r���a���c���t���e���r���i���s���t���i���c���s���,��� ���C���l���u���t���c���h��� ���S���i���z���e��� ���a���n���d��� ���E���g���g��� ���B���i���o���m���e���t���r���y��� ���[���p���p���.��� ��� ���1���1���1��� ���-��� ���1���1���8���]
	Nesting Biology and Predation of Pigeon Guillemots in the Queen Charlotte Islands, British Columbia [pp.  119 - 127]
	Breeding Biology of the Parakeet Auklet Compared to Other Crevice-Nesting Species at Buldir Island, Alaska [pp.  128 - 138]
	Least Tern and Piping Plover Nesting at Sand Pits in Nebraska [pp.  139 - 148]
	Benefits of Foraging in Mixed-Species Wader Aggregations in a Southern New Jersey Saltmarsh [pp.  149 - 157]
	Seasonal and Interannual Variation in the Diet of Two Colonies of the Cape Gannet (Morus capensis) between 1977-78 and 1989 [pp.  158 - 175]
	Use of Mutually Exclusive Foraging Areas by Adjacent Colonies of Blue-Eyed Shags (Phalacrocorax atriceps) at South Georgia [pp.  176 - 182]
	Chick Growth in the California Gull: Relationships with Hatching Asynchrony and Parental Age [pp.  183 - 189]
	Notes
	Survey of Least Tern Nesting Sites on the South Coast of Jamaica [pp.  190 - 193]
	Seabird Associations with Marine Turtles in the Eastern Pacific Ocean [pp.  194 - 201]
	Dark-Morph Individuals of Egretta spp. in Israel [pp.  202 - 207]
	Clarification of the Status of the Black Tern (Chlidonias niger) in the Northwest Territories, Canada [pp.  208 - 212]
	Sexing Chinstrap Penguins (Pygoscelis antarctica) by Morphological Measurements [pp.  213 - 215]
	Nest Site Selection by Herring Gulls in an Urban Estuary [pp.  216 - 220]
	Observations of Short-Tailed Albatross (Diomedea albatrus) in the Bering Sea [pp.  221 - 222]

	Review
	Colonial Waterbirds as Bioindicators of Environmental Change [pp.  223 - 251]

	Book Reviews
	untitled [pp.  252 - 255]
	untitled [pp.  255 - 256]

	Back Matter [pp.  262 - 262]



