
II I 

How many years would it take to replace your collection .? 

Safe-guard your valuable specimens 
PERMANENT SPECIMEN PRESERVATION 

with • 
• ZOOLOGY AND ORNITHOLOGY 

SPECIMEN CABINETS 

and 
Air Tight Seal 

Double Wall Construction 

ß Pest-Proof and Air Tight Seal 
ß Double Panel Door 

ß Lift-Off Safe Type Hinge 
ß Fumigant Compartment 

ß 3-Point Locking Mechanism 
ß Front and Back Air Tight Seals 

ß Specimen Trays of Aluminum 
and Masonite. Lightweight, 
sturdy and easy to handle. 

FOR ILLUSTRATED BROCHURE, WRITE 

SCIENCE EQUIPMENT CORP. 
225 WEST 34th Street New York, NY 10122 

(212) 563-0663 FAX: (212) 465-9440 

Fumigant 
Compartment 

Skin Case #201 (illustrated} 
Holds large trays for larger specimens. 

Skin Case # 202 (not illustrated) 
Divided for half-size trays for smaller specimens. 

Lane Science Equipment Corp. Dept. D 
225 W. 34th St., New York, N.Y. 10122 

Please send complete details on Lane Zoology and Ornithol- 
ogy Specimen Cabinets to: 

Name Title. 

Institution. 

Address 

City ;'one State 



CORMORANTS, 
DARTERS, AND 
PELICANS OFTHE 
WORLD 
Paul A. Johnsgard 
"Johnsgard has once again produced an 
authoritative, impressively complete, and 
highly accurate reference book. His ability to 
synthesize the literature on a family of birds 
in a readable manner is unsurpassed."-• 
Betty Anne Schreiber, Research Associate, 
Natural History Museum of Los Angeles 
County 
32 color, 81 line illus., 37 maps 448 pp. Cloth: 1-56098- 
216-0H $49.00 

THREATENED BIRDS OF 
THE AMERICAS 
The ICBP/IUCN Red Data Book, 
N.J. Collar, L P. Gonzaga, 
N. Krabbe, A. Madrono Nieto, L G. Naranjo, 
T. A. Parker III, and D.C. Wege 
1992 1,150 pp. Cloth: 1-56098-267-5H $75.00 

ECOLOGYAND 
CONSERVATION OF 
NEOTROPICAL MIGRANT 
LANDBIRDS 

Edited by John M. Hagan III and 
David W. Johnston 
"Ornithologists of all interests will find 
something to like in this volume."--C.R. 
Blem, Wilson Bulletin 

"A must-have book for all working on this 
crucial problem."•Bird Watcher's Digest 

"Based on a symposium hosted by 
Manomet Bird Observatory in 1989, this 
volume is essential reading for all ornitholo- 
gists involved or interested in the conserva- 
tion of Neotropical migrants .... [Gives] an 
excellent outline for future cooperative work 
aimed at the protection of migrants in their 
non-breeding grounds."•World Birdwatch 
45 b&w illus. 610 pp. Cloth: 1-56098-113-XH $48.00 
Paper: 1-56098-140-7P $17.95 

NEWWORLD PARROTS 
IN CRISIS 
Solutions from 

Conservation Biology 
Edited by Steven R Beissinger and 
Noel F. R. Snyder 
"A very thorough and thought-provoking 
book."--Journal of Field Ornithology 

"An excellent benchmark of the prevailing 
'hot' issues in bird conservation biology .... A 
clear synopsis of controversial themes in 
conservation biology such as captive breeding 
and reintroduction."--Ibis 

"Offers a variety of solutions for saving 
one of the world's most appealing animals, 
with benefits extending to other species."-- 
Science 
9 b&w illus. 304 pp. Cloth: 1-56098-110-5H $35.00 
Paper: 1-56098-136-9P $16.95 

THREATENED BIRDS OF 
AFRICA AND RELATED 
ISLANDS 

The ICBP/IUCN Red Data Book, 
N. J. Collar and S. N. Stuart 
1985 761 pp. Cloth: 1-56098-266-7H $50.00 
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"It will stimulate... and excite every 
professional ornithologist. "* -- The Auk 

CURRENT ORNITHOLOGY, 

Volume 11 
edited by Dennis M. Power 

From a review of a previous volume: 

"Chapters deal with some of the hottest 
(currenO topics in ornithology." 

-- The Wilson Bulletin 

CONTENTS: Population Trends in Grassland, 
Shrubland, and Forest Birds in Eastern North 
America, R. A. Askins. The Habitat Concept in 
Ornithology: Theory and Applications, W. M. 
Block and L. A. Brennan. Nonbreeding Social 
Organization in Migratory and Resident Birds, 
E. Matthysen. Predation and Limitation of Bird 
Numbers, 1. Newton. Sibling Competition, 
Hatching Asynchrony, Incubation Period, and 
Lifespan in Altricial Birds, R. E. Ricklefs. Each 
chapter contains references. Index. 
0-306-44550-6/306 pp./ill./1993/$79.50 
($95.40 outside US & Canada) 

Volume 10 
edited by Dennis M. Power 

Presents incisive contributions on phylogeny, 
mating, parental care, trophic structure, 
demography, behavioral ecology, species 
diversity, and ontogeny. 
0-306-44282-5/398 pp./i11./1993/$85.00 
($102.00 outside US & Canada) 

*From a review of a previous volume in the series 

p• PLENUM PUBLISHING 
CORPORATION 

233 Spring Street, New York, NY 10013-1578 
Telephone orders: 212-620-8000/1-800-221-9369 

----- NEW SOFTWARE FOR ORNITHOLOGISTS 

BirdBase 3 is even more powerful than its predecessor, described in an Auk 
review (v. 108, p. 456) as "specifically tailored for anyone who works with 
lists of birds...a great program." With all AOU N. American and Hawaiian 
species names this IBM software costs $59.95 + $3.00 shipping. With all the 
names in James Clements' Birds of the World also included it is $99.95 + $5.00. 

BirdLexi adds to almost any IBM or Macintosh spelling checker the scientific 
and common names of the 9700 birds in Dr. Clements' book. Its Auk review (v. 
109, p. 212) called it "a welcome contribution." The price is $49.95 + $3.00. 

BirdArea, IBM software available in late 1993, knows the range of every bird 
species. It lists the species of many hundreds of different areas, marking those 
that are endemic to each area. With BirdBase 3 data, the species are also marked 
if seen within the area, outside the area, or both. The cost is $99.95 + $5.00. 

MasterCard, Visa, US dollar checks, and major organization purchase orders are 
accepted. Double shipping charges for overseas orders. Add 8% tax for CA 
orders. Be sure to specify the size of an IBM-compatible's floppy disk drive or, 
for a Macintosh using BirdLexi, of the floppy disk drive that is IBM compatible. 

SANTA BARBARA SOFTWARE PRODUCTS, INC. 
1400 Dover Road; Santa Barbara CA 93103 USA; Phone/Fax 805 963 4886 



THE BIRDS OF SINGAPORE 
CLIVE BRIFFETT 
ILLUSTRATED BY SUTARI BIN SUPARI 

This colorful book introduces the nearly 200 species 
of resident and migratory birds that have been 
documented in Singapore. 
August 1993 126 pp.; 147 color and b&w illus. 
7 maps; $20.00 

THE BLACK ROBIN 

Saving the World's Most Endangered Bird 
DAVID BUTLER AND DON MERTON 

This book offers a fascinating first-hand account of 
how the Chatham Island black robin was saved 
from almost certain extinction. 

1993 308 pp.; 51 color plates, 85 illus.; paper $45.00 

HANDBOOK OF THE BIRDS OF EUROPE, 
THE MIDDLE EAST, AND NORTH AFRICA 
The Birds of the Western Palearctic 
Volume VI: Warblers 
EDITED BY STANLEY CRAMP 

From reviews of previous volumes: "This monu- 
mental handbook series is probably the most im- 
portant reference source to be produced in modern 
times .... Extremely rich illustrative materials, 
lengthy authoritative text, and marvelous organiza- 
tion." --American Reference Books Annual. 
1993 760 pp.; 16 pp color plates; numerous maps and 
drawings $130.00 

HANDBOOK OF THE BIRDS OF EUROPE, 
THE MIDDLE EAST, AND NORTH AFRICA 
The Birds of the Western Palearctic 

Volume VII: Flycatchers to Shrikes 
EDITED BY STANLEY CRAMP AND C.M. PERRINS 

This seventh volume covers the flycatchers, tits, 
babblers, nuthatches, wallcreepers, treecreepers, 
sunbirds, orioles, and shrikes. 
1993 610 pp.; 16 pp color plates, numerous maps and 
drawings $130.00 

Named an Outstanding Academic Book of 1993 by Choice 
A DICTIONARY OF 
SCIENTIFIC BIRD NAMES 
JAMES A. JOBLING 
"Jobling's careful research, meticulously conducted 
on so large a scale, is a truly monumental achieve- 
ment."John Farrand, former editor of American 
Birds. 

1992 304 pp.; numerous illus.; $29.95 

THE HANDBOOK OF AUSTRALIAN, 
NEW ZEALAND AND ANTARCTIC BIRDS 
Volume 1: Ratites to Ducks, Parts A & B 
EDITED BY STEPHEN MARCHANT AND PETER 
HIGGINS ILLUSTRATED BY J.N. DAVIES 
"A magnificent, pioneering work providing a com- 
prehensive summary of information about the birds 
of Australia, New Zealand, and the Antarctic." 
--Wildlife Book Review. 
1991 1406 pp.; 400 color and b&w plates $295.00 

Forthcoming 
THE HANDBOOK OF AUSTRALIAN, 
NEW ZEALAND AND ANTARCTIC BIRDS 
Volume 2: Birds of Prey to Pratincoles 
EDITED BY STEPHEN MARCHANT AND P. J. HIGGINS 
ILLUSTRATIONS BY JEFF DAVIES 
Volume 2 focuses on 119 species, with information 
on field identification, habitat, distribution and 
population, movements, food, social organization, 
social behavior, voice, breeding, and plumages. 
November 1993 900 pp.; 220 color and b&w plates 
$295.00 

Now available in paperback 
BIRD POPULATION STUDIES 
Relevance to Conservation and 

Management 
EDITED BY C.M. PERRINS, J.D. LEBRETON AND 
G.J.M. HIRONS 
"Although many contributors are involved, there is 
an overall cohesivehess .... Illustrative material is 

well executed. Strongly recommended." --Choice. 
Oxford Ornithology Series 1 
1991 (paper July 1993) 696 pp.; 155 illus. 
paper $36.00/cloth $105.00 

A FIELD GUIDE TO THE BIRDS OF 

BORNEO, SUMATRA, JAVA, AND BALI 
JOHN MACKINNON AND KAREN PHILLIPPS 
This book, with its descriptions of 820 species, 
provides the first complete identification guides to 
the birds of this teeming tropical paradise. 
July 1993 576 pp.; 88 color plates; numerous maps 
and drawings paper $39.95/cloth $98.00 

To order or for more information write: 
Oxford University Press 

200Madison Ave., New York, NY 10016 
To order any book by credit card 

call toll free 1-800-451-7556 
Prices and publication dates are subject to change 



Shorebirds of the 
Pacific Northwest 
Dennis Paulson 

Drawings by Jim Erckmann 

With its temperate protected estuaries and sandy 
coastal beaches, the Pacific Northwest is a shorebird 
haven. Embracing an area from southern British 
Columbia through Washington, Oregon, Idaho, 
and western Montana, this unique reference offers 
a wealth of information for the beginning as well as the 
expert birder. The book provides descriptions for 61 documented 
shorebird species, as well as finely detailed drawings and 100 color photographs. 
Pub. with the Seattle Audubon Society 
422 pp., 100 color photos, 62 b&w drawings, maps, tables, appendixes, bibliog., index 
Clothbound, $40.00 (Available from your local bookstore or call 1-800-441-4115) 

POSTDOCTORAl, FELLOWSHIP 

AT THE 

AMERICAN MUSEUM OF NATURAL HISTORY 

The Frank M. Chapman Memorial Fund Committee welcomes 
applications for the Postdoctoral Fellowship Program in the areas 
of evolutionary and systematic ornithology. The Fellowship is 
usually for one yean but applicants may apply for two years, with 
a review of performance after the first year. 

Deadline for applications is 15 January. 

For application form and brochure, please write to: 

Frank M. Chapman Memorial Fund 
Department of Ornithology / American Museum of Natural Histor).' 

Central Park West at 79th Street New York, New York 10024-5192, U.S.A. 



Volume 32 

1• Springer nternational 

SCOPE 

ß proximate mechanisms, ultimate 
functions and evolution of ecological 
adaptations of behavior 

ß intraspecific behavioral interactions, with 
special emphasis on social behavior 

ß interspecific behavioral mechanisms, e.g., 
of competition and resource partitioning, 
mutualism, predator-prey interactions, 
parasitism 

ß behavioral ecophysiology 

ß orientation in space and time 

ß relevant evolutionary and functional 
theory 

Managing Editor: K. E. Linsenmair, Wiirzburg 
Editors: R. Gibson, Los Angeles; R. H. Crozier, Bundoora 
In cooperation with an International Advisory Board Springer 
• Please bill me 
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• Eurocard/Access/MasterCard 

[• Alneri .can Express 
• Visa/Barclaycard/Ban kAmericard 
[• Diners Club 

Number 

Valid until: 
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[• Plcase enter my subscription beginning with 1904 Vols 34+35 (12 issues) DM 1624,- 

(suggested list price) plus carriage charges: FRG DM 32,40; other countries DM 45,- 

•1 Please .send me a free sample copy 

Name / Address 

Date: Signalure: 

Title No. 265 

Plea.•e hand this order form to your 
bookseller or return to: 

Springer-Verlag, Marketing Communication, 
Posffach IO 52 80, D-69042 Heidelberg, FRG All pdces for books and journals include 7% VAT. In Fœ counld{:s file local VAT is effective. 



The Auk 

A Quarterly Journal of Ornithology 
PUBLISHED BY THE AMERICAN ORNITHOLOGISTS' UNION 

Editor: GARY D. SCHNELL, The Auk, Department of Zoology, Sutton Hall, 625 Elm Avenue, 
University of Oklahoma, Norman, Oklahoma 73019, USA. Telephone (405) 325-2784. 
FAX (405) 325-7504. 

Managing Editor: NEIL J. BUCKLEY. 

Associate Editor for Book Reviews: ROBERT M. ZINK, Bell Museum of Natural History, 100 
Ecology Building, University of Minnesota, St. Paul, Minnesota 55108, USA (forward 
books for review directly to this address). 

The Auk welcomes original reports on the biology of birds. Appropriate topics include the documentation, 
analysis, and interpretation of laboratory and field studies, theoretical or methodological developments, and 
reviews of information or ideas. Contributions written in English are encouraged from throughout the world. 

Manuscript preparation.--Submit three copies of each manuscript, complete with tables, figure captions, and 
figures (retain original figures). Double-space all written material (including tables and figure legends) on 
standard-sized stationery sheets. Number pages through the Literature Cited. Do not hyphenate words at the 
ends of typewritten lines. Type tables separately from the text; type figure captions consecutively on a separate 
page. The manuscript should conform to general usage in recent issues (note stylistic changes incorporated 
in January 1992). The title page (numbered) should contain full title, and authors' names and addresses at 
the time of the research. The present address, if different, should be indicated as a footnote. The title page 
also includes running heads (<36 characters), and the name and mailing address of the individual to whom 
proofs should be sent. 

An Abstract (<5% of paper length) should precede each regular article. It should summarize important 
premises, recapitulate findings, and give conclusions. Text citations should include the author and year (e.g. 
Darwin 1858, Wolter and Hunter 1968, Mayr et al. 1989); multiple citations should be arranged chronologically. 
Citations of specific page numbers, tables, or figures may be appropriate in certain situations (e.g. Diamond 
1991:465-466, Zink et al. 1991:fig. 1, Dawson and Mannan 1991:table 6). Acknowledgments precede the 
Literature Cited. Title abbreviations of serial publications follow the International Serial Data System (ISDS) 
as indicated in Serial Sources for the BIOSIS Previews Database (1991, BIOSIS, Philadelphia), which is provided 
with Biological Abstracts. Scientific and English names of birds are given at first mention and follow the AOU's 
Check-list of North American Birds (1983) and its supplements. Measurements (and their designated abbrevia- 
tions) are to be in SI units (see B. N. Taylor [Ed.], 1991, The international system of units [SI]. NIST Spec. 
Publ. 330, National Institute of Standards and Technology, U.S. Dep. Commerce, U.S. Government Printing 
Office, Washington, D.C.). In general, abbreviations of statistical terms conform to the fifth edition of the CBE 
Style Manual (1983, available from CBE, 9650 Rockville Pike, Bethesda, Maryland 20814). Use continental 
dating (e.g. 29 September 1990), the 24-hour clock (e.g. 0800 and 2035), and standard time (not daylight 
savings time). 

Tables and figures should not duplicate material in the text or in each other. Each table requires a short 
heading; give particular attention to the form of table boxheads and do not include vertical rules. Illustrations 
should be prepared for one- or two-column width, keeping in mind the size of the Auk. The style of figures 
should be uniform. Helvetica or a similar sans serif style of type is recommended; typical typewriter lettering 
is unacceptable on figures. 

After a paper has been accepted for publication, original figures and the original plus one copy of the 
manuscript (revised if necessary) are to be sent to the Editor. Illustrations in a large format are not desirable, 
since they are easily damaged or misplaced; if possible, original illustrations or high-quality reproductions 
should be no larger than standard-sized stationery sheets. On the back, each original illustration should have 
the figure number, author name, journal name, and an indication of the top of the figure. Drawings stiould 
be on good-quality paper and allow for about 20% reduction. Photographs should be glossy prints of high 
quality and approximately of the size they are to appear in print. Color figures will be considered as figure 
plates or a frontispiece. 

Proofs, reprints, and charges.--Authors will receive page proofs for approval, along with the original type- 
script. Both must be returned within 48 h to the editorial office to avoid publication delays. A reprint order 
form will be sent with proofs; reprints are billed following the printer's current cost schedule. Because changes 
in proofs are expensive, authors should not expect to make major modifications in their work at this stage. 
Excessive alterations (i.e. more than about one line reset per two printed pages) in proofs will be charged to 
the author at the rate of $3.00 per reset line. Authors should keep the Editor informed of address changes, 
so proofs will not be delayed. The AOU requests that authors, if possible, bear part or all of the cost of 
publishing their papers when grant, institutional, or personal funds are available for the purpose. Current 
costs per printed page are $75; a minimum contribution of $38 per page is recommended, but the AOU is 
pleased to receive any payment considered appropriate. Authors who do not have access to publication funds 
may request a waiver of this payment. 
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