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This volume is

dedicated to the

memory of

Gordon A. Calderwood, researvch technician of the Seabird
Researeh Unit Canadian Wildlife Service, who drowned in
Witless Bav, Newfoundland, on 6 July 1980 while conduct-
ing censuses of hreeding seabivds,

Anne . Vallee, wildlife biologist with the Canadian Wildlile

Service and Ph.DY. student in zooogy at the University of
 Brinsh Columbia, who died on Triangle Island. British
~ Columbit, on 31 july 1982 while pertorming stucies on
lutted Patfins,

Gunnar Lid, rescarch scientist with the Zoc logical Museum,

Oslo, whao drowned in seas of Rost, Norway, on F August
1083 while muking observations on Atlantic Putfins atsea. |
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Preface

The papers in this volume were presented as a
special symposium at the eighth annual meeting of the
Pacific Seabird Group (PSG) held in Seattie, Washington, on
6-8 January 1982, The meeting and special svimposium
were co-sponsored by the Seattle Aquarium and Washing-
ton Department of Game. T'he program chairman for the
meeting was Harry M. Ohlendort. The hosts, the Washing-
ton Department of Game and the Seattle Aquarium, and
the local committee chairmen, Lora L. Leschner and Gary
Ballew, co-ordinated local arrangements.

‘T'he idea 1o hold a special symposium on the teeding
ecology of seabirds originated at the executive counail
meeting in Tucson, Arizona, in November 1980, The
council identified a series of integrated themes which
together encompitss a wide range of species groups and
biological interests. First, they decided not to restrict the
sympositin to primary seuabird species, rather to include
marine waterfowl and their nearshore habitats, “Fhey
wished to accomplish two goals: (1) to focus attention on the
immense, undescribed {locks of waterfowl thist plavan
important role in coastal marine ecosystems, particularly in
the northeast Pacitic where they are highly sulnerable to oil
developments; and (2) to bring watertowl and seabird
investigators together to exchange technical mtormation
and conservation strategies. Once the executive council
agreed (o devote a full session to marine watertowl and
another to pelagic seabirds, discussion focused quickly
on the need for a third session to review the eftects ot
commercial fisheries on marine-associtted bivds, At that
stage the special symposium was born, with session chair-
men selected by the program chairman and endorsed by
the executive council, The final task was for charmen to
identify and secure those individuals whose contributions
might best meet the aims of the symposium and represent
current thinking on their respective topics. Gontributors
were required to submit a draft of their paper to the editors

prior to the symposium: after the meeting they cotild subnut

a revised draft before the official review way initiated. All
papers were reviewed by at least two external referces (see
“Reviewers of the special sympuosium™) and the editors
before they were accepted for the published proceedings.
Papers listed under symiposium sessions of the Pacific

Seabirds Group eighth annual meeting Program and Abstracts

guide which do not appear in this publication were with-

drawn or rejected. |
The symposium consisted of three parts: 1. The

feeding ecology of marine waterfowl (chairmen: P},
Springer and J. King), I1. The feeding ecology of pelagic
marine birds (chairmen: G.A. Sanger and D.G. Ainley), and

LEL Seabird and commercial fishenes mteractions (chan -

‘mien: DUNC Nentleship, G Hont Jroand ALD, MacCalli

Session | cotprises six papers which discuss aspects of the
winter or sutnmer feedizg ccology of six witerfowt speoies
inhabiting coastal waters of Alskicand British Colunbua,
The papers compare the usage of habitat tvpes and Joeod
items, with some consideration of prey avatlabilinn noph
relationships. and resource partitionmny. Sessiore [ contame
seven papers, four of which present observations coliecred
exclusively in the pelagic environment ad thiree which deal

with bird distributionand tood data gathered ar colonmes

during the breeding season or dose wvland Thaed papers
discuss various Chatacteristivs ot the teeding ecology of the
Soots Shesarwater at certain locationsy i the Northy Paciti
These reports. and other papers on chickdietandd (1)
oceanogiiphic Kwtors influenany the distribution and
abundance of tood 10 marine wateis lustiae the complexs
ity of the teeding dy namics of seabind populations Sessions
LTEconsists of T papers w hich tttempt 1o show thie 1n1tey -
relationships anong species and the senous el tects that
commerctal fisheries can have onseatned popoubainons and
communitics by competing deeah dan tood and by
accidental drowning of nrds mn fish netsc Evamples ine
drawn trom regions throwehont the world s ancans, wheies
er the appropriae studies have been conducted Cliradter
Istics cortmon todnstances of compenpon between Hsheoes
and seabird commumues are laghhghted. Abcitheren
tributors underhine differences mvalnerabulng betaeen
those systems where the target fishospeaes forms the basis ot
the tood web and those havingg o more diversthied paey
structure. They look at drowming of scabirds i Bsh @b nees
in three ditterent regions throm high arcic to boreal |
waters): and thev show the wide vartation i form that thi
source of mottalits Can ke and how castdy i canead toa
serious decline ina seabind popadation y

We hope that the 23 papers mduded i these
proceedings will provide answers to some of the guestions
being posed by seabivd and watertond sotkersconcerng

the feeding ecology of avian spedies inhabnting o st anud

olfshore marine habitats. They do at teast bring together
the findings of 4 number of individuad investigations i the
respective subject areas. We hope this volume will also
provide the stimulus tor much more resear h For example,
sessions [ and [ reveal the need for more detaled studs o
the diet of seabirds when they are away from fand. particu-
Larly outside the breeding season, and tor researchers to
determine prev preference ind consumption tates by cont-
paring the use the birds make of habirass ansd fos il tems 1o
their avatlability. They also poin to the iced w stidy a

il



prey's availability relative to other potential prey. For un-
derstanding relationships between seabirds and other com-
ponetits of marine ecosystems, including fisheries, we must
develop techniques that enable us to measure directly or
“estimate with known precision how much of a given prey
“seabirds eat per unit time. Only then will we be able to relate
seabird diets to fisheries quanutatively and accurately. In-
formation on these and other aspects of the feeding ecology
of marine birds is required, not only to better understand
the structure and function of avian components of marine
ecosvstems, but also to provide a bank of knowledge tov
evaluating the eftects of both natural and man-induced
environmental perturbations.

*L'he symposium and these proceedings are the result
of a tremendous amount of hard work on the parts of many
people. The Washington Departinent of Game and the
Seattle Aquarium, the co-sponsors of the meeting, together

‘with Lora Leschner and Gary Ballew did an excellent job
with the local arrangements. The Seattle Aquartum pro-
vided outstanding logistical support before and during the
mecting, and free access to their fine marine exhibits. We
owe special thanks to Harry Ohlendorf for the successtul
development and co-ordination of the scientific program
including both the symposium and “contributed-paper”
sessions, (0 Kees Vermeer tor his support as chairman of the
PSG executive council, and 1o David G. Ainley for his
considerable contribution to the editing of sympostum
papers. in session L Joyee Dagnall has been of invaluable
assistance, not ontly in dealing with the voluminous corres-
pondence and retvping of manuscripts that took place

‘through all phases of the symposium’s development and
completion, but also in organizing and maintaining the
manuscript files for all sessions as revised drafts were

~received from authors and editors. Susan Johnson and

Angela Nettleship have been extremely helpful with praof-

reading certain parts of the galleys, We also are extremely
~grrateful to Patricia Loshak, chief of Canadian Wildlife

Service Saetitic and Technical Publications Division, m
guiding this volume through its various stages of develop-
ment to publication, and to Susan Burns who pertormed
the final edit and proof-reading of the entire manuscript.
We are also grateful to the U.S. Fish and Wildlife Service for
their support in permitting two of us (G.A.S. and P.¥38.) to
participate and use oftice time to edit and prepare manu-
scripts, which in the end made possible the colluboration
necessaly to produce these proceedings.

Finally, we sincerely thank the authors tor their
contributions and the co-operative manner in which they
collectively responded to suggestions for revision and edito-
rial comments from external referees and the editors. We
also extend our special thanks to those many individuals
who served as reviewers of manuscripts (see section entitled
“Reviewers of the special symposium”), whose combined
efforts ensured that contributions accepted for publication
attained a satsfactory scientific standard. In closing, we wish
to express our gratitude to the Canadian Wildlife Service,
Environmenmt Canada, for providing the financial support
and technical staft to publish these papers as a proceedings
volume, and for allowing us to undertake the editing and
preparation of the book at the Bedford Institute of
Oceanography.

‘David N. Nettleship
~ Gerald A. Sanger
Paul F. Springer
February 1984
v “

Reviewers of _
~ the special symposium

‘The editors and authors thank the fnlluwini; in-
dividuals who served as referees of manuscripts submitted
for publication in the symposium proceedings; itis only
through their considerable efforts and care that we have
succeeded in achieving a high scientific standard for papers
presented in this volume (individuals who reviewed two or
more manuscripts are indicated by an asterisk):

D.G. Ainley*, D.W. Anderson, J.C. Bartonek,

T .R. Birkhead*, ].C. Blackburn, P.D. Boersma,

M.S.W. Bradstreet, P.F. Brodie, R.G.B, Brown*,

G.M, Cailliet, S.M. Cargill, R.].M. Crawford, D.V. Derksen*,
W.H. Drury. Jr., A.X, Dzubin, R.S. Eltarson, R.L. Eng,

A.]. Erskine*, R W. Furness*, A.]. Gaston, P.]. Gould,

T.C. Grubb, M.P. Harris, ].R.G. Hislop, W. Hoftman,

- G.L. Hunt, jr., P.R. Kelly, W.B. King, L.D. Krasnow,

W.C. Leggett, A.D. MacCall*, D.A. Manuwal, C.P. McRoy*,
M.T. Myres*, RN. O'Boyle, W. Pearcy, G.B. Pederson®,
R.L. Pederson*, M.R. Petersen*, S.R, Peterson*, J.C. Rice*,
R.E. Rickletts, I, Robertson, J.-P. Savard, R.W. Schreiber,

].M. Scott, 8.G. Sealy, L.G. Sugden, G,A. Swanson, and
].A. Wiens, |
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