
For a number of years Fluker's Cricket 
Farm has been a major supplier of crickets 
to universities and zoos throughout the 
United States. Crickets -- scientific name 

Acheta domesticus (L.) -- are a valuable 

nutritional supplement to the diet of many 
animals (crude dryweight analysis is 60% 

protein, 35% lipid, and 5% carbohydrate). 
They make an excellent food for reptiles, 
amphibians, frogs, small animals, fish, 
spiders, large insects, etc. The advantages 
of using Fluker's crickets are many as you 
can see by the following excerpts from let- 
ters we have received: 

"we have had good luck in using the crickets. 
Many of our animals (lizards and mammals) have 
shown healthy improvement since the crickets 
have been added to their diets." 

MR. ROBERT J. FRUEH 
CURATOR OF THE ST. LOUIS ZOOLOGICAL PARK 

ST. LOUIS, MISSOURI 

"Here is an ideal feed item for many zoo animals. 
They are soft-bodied and thus have an advantage 
over meal worms whose hard outer shell is often 
indigestible and clogs up the intestines of 
animals." 

MR. LAWRENCE CURTIS 
FORMER DIRECTOR OF THE OKLAHOMA CITY ZOO 

OKLAHOMA CITY, OKLAHOMA 

"1 wish to express my thanks to you for your ex- 
cellent service. Your prompt deliveries have 
helped me very much!" 

MR. J. ROarER, BASEL, SWITZERLAND 

"1 consider your service a very valuable one for 
the scientific community, and hope it continues 
to grow and prosper. ItS existence (and your be- 
ing able to ship year-round to calgary) is vital to 
my research program and I am sure to many 
others." 

DR. LEON BROWDER 
ASSISTANT PROFESSOR OF BIOLOGY, 
THE UNIVERSITY OF CALGARY 
CALGARY, ALBERTA, CANADA 

we offer crickets in a variety of sizes 
and stages, from 1-day (1/8") to 6 weeks old 
(1 "). 

Our crickets are $12.00 per thousand, or 
a minimum order of 500 for $9.00 plus 
postage. SHIPMENTS ARE MADE YEAR-ROUND 
WITH GUARANTEED LIVE DELIVERY. During ex- 
treme cold weather, shipments are made in 
a special insulated container to ensure 
live delivery. 

whatever your need for crickets, 
whether for animal feed or laboratory use, 
we offer fine, healthy specimens. Our com- 

pan¾ takes pride in good service, offering 
individual attention and efficient shipping. 
we would appreciate an opportunity to 
serve you with a standing order, or as you 
need them. 

Fluker's Cricket Farm, Inc. 
Richard Fluker- President 

"Serving Satisfied Customers" 
Wholesale Only ~ Guaranteed Live Delivery 

P.O. BOx 378 ß Baton Rouge, LA 7OB21-0378 
Farm: (504) 343-7035 

OFFICE HOURS: 7::50 a.m. - 4:00 p.m. CST, MONDAY - FRIDAY 



Diving Birds of North America 
By Paul A. Johnsgard 
This comprehensive study of loons, grebes, and auks is the first to be published 
in nearly 70 years. All three groups are highly appealing because of their striking 
appearance, elaborate courtship behavior, associations with wilderness, and 
remarkable diving ability. In Diving Birds of North America, Johnsgard, interna- 
tionally known for his research in ornithology, compares anatomy, ecology, 
behavior, evolutionary patterns, biological attributes, and distribution of loons, 
grebes, and auks. 304 pages, maps, tables, 56 drawings, 30 color plates. 
$45.00. 

AlSo by Paul Johnsgard 
Ducks, Geese, and Swans of the World. 428 pages, illustrated, maps. $35.00. 
The Grouse of the World. 463 pages. illustrated, maps. $42.50. 
The Plovers, Sandpipers, and Snipes of the World. 559 pages, illustrated, maps. $45.00. 

NEBRASKA 
The Un•vers•[¾ of Nebraska Press. 901 N 17. Lincoln. NE 68588.O520 



This is the first field guide to the identification of the birds of 
the islands of the tropical Pacific, including the Hawaiian Is- 
lands, Fiji, Samoa, Tonga, southeastern Polynesia, and Micro- 
nesia. It is intended both as a reference for the expert and as an 
introduction to birding in the region for the novice. Small 
enough to be carried afield, it contains much previously unpub- 
lished information about behavior, vocalizations, ecology, and 
distribution. The forty-five color plates depict all plumages of all 
bird species that breed in the islands, as well as of those that 
regularly visit them and the surrounding oceans, and of most 
species believed to be extinct on the islands. Black-and-white 
figures show many of the rarer visitors. 
About 640 pages. 48 b&w figs., 45 color plates. 14 maps. 
P: $19.95. C: $50.00 

Princeton University Press 41 William Street Princeton, NJ 08540 

rBirds of Baja California 
Sanford R. Wilbur 
The great distances and the difficulty of access to parts of Baja California 
challenge anyone who would describe and locate its more than 400 bird spe- 
cies, but Wilbur has assembled enough information to delight both scien- 
tists and serious bird watchers. There are maps, photographs, and pictures 
of endemic species. $40.00 

At bookstores or call toll-free 800-822-665Z Visa and MasterCard only. 

University of California Press Berkeley 94720 
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A Naturalist amid 

Tropical Splendor 
BY ALEXANDER F. 8KUTCH 

ILLUSTRATED BY DANA GARDNER 

Eloquent, prolific Alexander Skutch 
brings us his reflections on life in the 
tropics. "A beautifully written 
account... full of fascinating tidbits 
about hummingbirds, oropendolas, 
castlebuilders, and more."-Robin 
Doughty $•.5o 

BY ALEXANDER F. $KUTCH 

A 

breeding 
birds, 
of 

landmark contribution to bird- 

watchers and professional 
ornithologists alike. $•5.oo 

UN[V•.RSITY OF IOWA PR•.ss 

IOWA C•Y, IOWA 5•4• 

Lovebirds, Cockatiels, Budgerigars: 
BEHAVIOR AND EVOLUTION 

by J. Lee Kavanau 
University of California at Los Angeles 

Guided by unique, exhaustive laboratory studies of psittacine behavior, 
the author has deduced an insightful and remarkably comprehensive 
scenario of many aspects of the origin and evolution of birds and 
the roots of their behaviors....must reading for all interested in arian 
behavior and reproduction ...... a wealth of information and concepts that 
will be of interest to all evolutionists. Professor E.C. Olson 

Feb., 1987 1,005 pp., 7 indices, 1,455 refs. $69 

* A broad analysis and synthesis of avian evolution guided by new- 
ly discovered, relict reproductive behavior of small parrots that 
yields insights into ancestral habits of nesting and egg care. 

* Courtship, pair bonding, coitus, nesting, egg recovery, incuba- 
tion, allofeeding and brooding of young, and familial interactions. 

* Laboratory care, general biology, morphology, reproductive phys- 
iology, endocrinology, neurology, pathology, developmental biolo- 
gy, ecology, biogeography, palcological correlates, and compari- 
sons with reptiles and other vertebrates. 

Prepay only, check or money order. Add U.S. $4 for postage and, 
handling within, or $6 outside, continental U.S. In California add 
$4.50 for sales tax. Mail orders only. 

Science Software Systems, Inc., Box 241710, Los Angeles, CA 90024 



CURRENT ORNITHOLOGY 
edited by Richard F. Johnston 
Editorial Board: William R. Dawson, Frances C. James, Donald 
E. Kroodsma, Frank A. Pitelka, Robert J. Raikow, and Robert 
K. $elander 

From a review of Volume 1: 
". . . authoritative, well-documented review articles that will appeal to professional ornithologists... Highly 
recommended for all research ornithology and large academic biological collections." --Choice 

This series presents timely reviews, overviews, and essays on research topics of current interest in avian 
biology. Since all facets of biology are pertinent to ornithology, this broadly-conceived series includes ar- 
ticles on ecology, evolution, biochemistry, behavior, genetics, cell biology, biogeography, developmental 
biology, physiology, and paleontology, as well as other germane topics. Current Ornithology is designed to 
give the reader understanding and insight into new developments in this fascinating field. 

Volume 4 
CONTENTS: Evolutionary processes and patterns of 
geographic variation in birds, R. M. Zink and J. V. Rentsen, 
Jr. The heritability concept applied to wild birds, J.P. 
Hailman. History of the Australian avifauna, P. V. Rich and 
R. F. Baird. Clutch size in nidicolous birds, E. C. Murphy and 
E. Haukioja. Competition in breeding birds: on the impor- 
tance of considering processes at the level of the individual, 
T. E. Martin. Distribution and abundance of the dickcissel, 
S. Fretwell. A bibliography of ornithological translations, D. 
Siegel-Causey and J. G. Himhaw. Indexes. 
0-306-42352-9/336 pp./ill./1986/$45.00 

Volume 2 

CONTENTS: Data analysis and design of experiments in 
ornithology, F. C. James and C. McCulloch. The evolution of 
reversed sexual dimorphism in size: a comparative analysis of 
the falconiformes of the western Palearctic, H. C. Mueller and 
K. Meyer. Vocal "dialects" in Nuttall's white-crowned spar- 
row, D. E. Kroodsma et aL On the nature of genie variation 
in birds, G. F. Barrowclough et aL Ecomorphology, B. Leisler 
and H. Winklet. Problems in avian classification, R. J. Raikow. 
Syringeal structure and avian phonation. A. S. Gaunt and 
S.L.L. Gaunt. Assessment of counting techniques, J. Verner. 
Circadian organization of the avian annual cycle, A. H. 
Meier and A. C. Russo. Index. 

0-306-41780-4/378 pp./ill./1984/$39.50 

Volume 3 
CONTENTS: The evolution of normal and reverse sexual 
size dimorphism in shorebirds and other birds, J. R. Jehl, Jr. 
and B. G. Murray, Jr. Bird songs and avian systematics, 
R. B. Payne. Social dominance, mating and spacing systems, 
female fecundity and vocal dialects in captive and free- 
ranging brown-headed cowbirds, S. 1. Rothstein et al. 
Heterochrony, deferred breeding, and avian sociality, M. F. 
Lawton and R. O. Lawton. Avian frugivory and seed dispersal 
in eastern North America, M. F. Willson. Competition in 
migrant birds in the nonbreeding season, R. Greenberg. 
Avian polyandry, L. W. Oring. Selection for adoption versus 
infanticide by replacement "mates" in birds, S. Rohwer. 
Pesticides and bird populations, R. W. Risebrough. Bird 
populations as indicators of environmental change, M. L. 
Morrison. The problem of avian extinctions, S. A. Temple. 
Indexes. 

0-306-42051-1/538 pp./ilL/1986/$55.00 

Volume 1 

CONTENTS: Comparative avian demography, R. E. 
Ricklefs. The determination of clutch size in precocial birds, 
D. W. Winkler and J. R. Walters. Structure and function of 

avian eggs, C. Carey. The origin of birds and of avian flight, 
L. D. Martin. The Great Plains hybrid zones, J. D. Rising. 
Species concepts and speciation analysis, J. Cracraft. Bird 
chromosomes, G. F. Shields. Genetic structure and avian 
systematics, K. W. Corbin. Phylogeny and classification of 
birds, based on the data of DNA-DNA hybridization, C. G. 
Sibley and J. E. Ahlquist. Experimental analysis of avian limb 
morphogenesis, J. R. Hinchliffe and M. Gumpel-Pinot. Varia- 
tion in mate fidelity in monogamous birds, N. L. Ford. The 
evolution of differential bird migration, E. D. Ketterson and 
V. Nolan, Jr. Indexes. 

0-306-41339-6/442 pp./ilL/1983/$39.50 

PLENUM PUBLISHING CORPORATION 

233 Spring Street New York, N.Y. 10013-1578 



How many years would it take to replace your collection ? 

Safe-guard your valuable specimens 
PERMANENT SPECIMEN PRESERVATION 

with • 
• ZOOLOGY AND ORNITHOLOGY 

SPECIMEN CABINETS 

,est-Proof ant 
Air Tight Seal 

ß 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 CO. 
225 WEST 34 t" Street New York, NY 10122 

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 
2:>5 W. 34th St., New York, N.Y. 10122 
Please send complete details on Lane Zoology and Ornithol- 
ogy Specimen Cabinets to: 

Name. .Title 

Institution 

Addres& 

...._ZonR 



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

Editor: ALAN H. BRUSH, Department of Physiology and Neurobiology, University of Con- 
necticut, Storrs, Connecticut 06268. 

Copy Editor: K. ELIZABETH K. PACALA 
Editorial Board: J.F. LYNCH, D. MOCK, R. B. PAYNE 

Associate Editors: FRED E. LOHRER (Periodical Literature), M. Ross LEIN (Book Reviews) 

THE AUK welcomes original reports dealing with the biology of birds, emphasizing the docu- 
mentation, analysis, and interpretation of laboratory and field studies, theoretical or methodological 
developments, or reviews of existing information or ideas. Contributions are encouraged from 
throughout the world, but must be written in English. 

SUGGESTIONS TO CONTRIBUTORS. Submit the typewritten original and two copies of the 
text, tables, and all other material to the Editor. Three copies of illustrations should be submitted. 
All typewritten material must be double-spaced on one side of numbered 8•6 x 11 inch (21•6 x 28 cm) 
good quality bond paper, with at least I inch (2•6 cm) margins. Originals typed on erasable, light 
weight, or mimeo bond will not be considered, but copies may be clear reproductions. Number 
pages through the Literature Cited. Avoid footnotes. The style of manuscripts should conform to 
general usage in recent issues. A cover page should contain the full title, a shortened version of 
the title (not to exceed 35 characters in length) for use as a running head, and your address at the 
time the research was conducted. Your present address, if different, should be given at the bottom 
of the first text page. The cover page should include the name and full address of the individual 
to whom proof is to be sent. 

Each article should be preceded by an Abstract not exceeding 5% of the length of the paper. The 
Abstract should recapitulate the findings of the paper, not describe the work done. Acknowledg- 
ments should follow the text and precede the Literature Cited. Scientific and English names of 
birds always should be given where first mentioned in the text, and should follow the A.O.U. 
Check-list of North American Birds and supplements or the appropriate equivalent unless depar- 
tures are explained and defended. SI metric units should be used in all measurements. In general, 
abbreviations of statistical terms and mensural units should conform with the Council of Biology 
Editors (CBE) Style Manual, 4th ed. Use the 24-hour clock (0800 and 2030) and "continental" dating 
(1 July 1971). 

Tables, which must not duplicate material in either the text or illustrations, are typewritten 
(double-spaced throughout!) separately from the text. Each table should contain a short but com- 
plete heading, and must not contain vertical rulings. Illustrations (including labels of coordinates) 
should be on 8•6 x I1 inch (21•6 x 28 cm) sheets, and must be mailed flat. The name of the author 
and the figure number should be penciled on the back of each figure. Legends should be typed 
consecutively (double-spaced) on a separate page. Drawings should be drafted with undiluted india 
ink, and be large enough to permit •6 to •,• reduction to the size that they will appear in print. 
Graphs may be drafted on coordinate paper ruled with light blue lines; do not use coordinate paper 
ruled with green lines. Use mechanical lettering, pressure transfer letters, or calligraphy; typewrit- 
ten lettering is not acceptable. Lettering should be large enough to be easily readable after 50% 
reduction of the figure, but not overly large. Lettering style should be uniform among all figures 
for a manuscript, as should the size of lettering following reduction. Photographs should be glossy 
prints of good contrast and sharpness, and should be approximately the same size as they will 
appear in print. Letters and arrows on photographs are best applied by pressure-sensitive materials. 
The Auk is published in a double-column format; give careful attention to designing your tables 
and illustrations accordingly. 

Literature citations for all manuscripts are listed (double-spaced!) in a Literature Cited section 
following the text and Acknowledgments. Text citations should include author and year (e.g. 
Darwin 1858), or, if more than two authors are involved, the first author and year (Jones et al. 
1947). If critical matter is cited or quoted directly from longer works, indicate the pertinent pages 
(e.g. MacArthur 1972: 204). Citations of two or more works on the same topic should be cited in 
chronological order (e.g. Meanley 1971, Dyer 1975). For abbreviations and forms of titles of serial 
publications, follow the BIOSIS List of Serials. Consult recent issues of The Auk and the CBE Style 
Manual for additional details. 

A more detailed set of instructions for contributors appeared in the Auk, Vol. 99, No. 1 (Jan- 
uary 1982), copies of which are available from the Editor. 
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ORNITHOLOGICAL MONOGRAPHS 

A Comparative Study of Some Social Communication Patterns in the Pelecani[ormes, G. F. van Tets. 
1965. $2.50. 
The Birds o[ Kenlucky. R. M. Mengel. 1965. $10.00. 
Adaptations [or Locomotion and Feeding in the Anhinga and the Double-crested Cormorant. O. T. 
Owre. 1967. $3.00. 
A Distributional Survey of the Birds of Honduras. B. L. Monroe, Jr. 1968. $7.00. 
The Behavior of Spotted An:birds. E. O. Willis. 1972. $4.00. 
Behavior, Mimetic Songs and Song Dialects, and Relationships o[ the Parasitic Indigobirds (Vidua} o[ 
A[rica. R. B. Payne. 1973. $6.00. 
In:rs-island Variation in the Mascarene White-eye Zoaterops borbonica. F. B. Gill. 1973. $2.50. 
Evolutionary Trends in the Neotropical Ovenbirds and Woodhewers. A Feduccia. 1973. $2 50. 
A Sympesium on the Hou• Sparrow (Passer domesticus} and European Tree Sparrow (P. montanu•} 
in North America. S.C. Kendeigh, Ed. 1973. $3.00. 
Functional Anatomy and Adaptive Evolution o[ the Feeding Apparalu• in the Hawaiian •oneycreeper 
Genus Loxops (Drepanididae). L. P. Richards and W. J. Bock. 1973. $5.00. 
The Red-tailed Tropicbird on Kure Atoll. R. R. Fleet. 1974. $3.00. 
Comparative Behavior o[ the American Avocet and the Black-necked Stilt (Recurvirustrldae). R. B. 
Hamilton. 1975. $4.00. 

Breeding Biology and Behavior o[ the Oldsquaw (C!angula hyemalis L.). R. M. Alison. 1975. $2.50. 
Bird Populations o[ Aspen Forests in Western North America. J. A.D. Flack. 1976. $4.00. 
Sexual Size Dimorphism in Hawks and Owls o[ North America. N. F. R. Snyder and J. W. Wiley. 1976. 

Social Organization and Behavior o[ the Acorn Woodpecker in Central Coastal Cali[ornia. M. H. 
MacRoberts and B. R. MacRoberts. 1976. $4.00. 
Maintenance Behavior and Communication in the Brown Pelican. R. W. Schreiber. 1977. $3.50 
Species Relationships in the Arian Genus Aimophila. L. L. Wolf 1977. $7.00. 
!•nd Bird Communities o[ Grand Bahama Island: The Structure and Dynamics o[ an Avi[auna. J. T. 
Emlen. 1977. $5.00. 

Systematics o[ Smaller Asian Night Birds Based on Voice. J. T. Marshall. 1978. $4.00. 
Ecology and Behavior o[ the Prairie Warbler Dendroica discolor. V. Nolan, Jr. 1978. $15.00. 
Ecology and Evolution o[ Lek Mating Behavior in the Long-tailed Hermit Hummingbird. F. G. Stiles 
and L. L. Wolf. 1979. $4.50. 

The ForaBin 8 Behavior o[ Mountain Bluebirds with Emphasis on Sexual ForaBin 8 DiFferences, H. W. 
Power. 1980. $4.50. 
The Molt of Scrub Jays and Blue Jays in Florida. G. T. Bancroft and G. E. Woolfenden. 1982. $4.00. 
Avian Incubation: Egg Temperature, Nest Humidity, and Behavioral ThermoreBulation in a Hot En- 
virunment. G. S. Grant. 1982. $5.00. 
The Native Forest Birds o[ Guam. J. M. Jenkins. 1983. $6.00. 
The Marine Ecology o[ Birds in the Ross Sea, Antarctica. D. G. Ainley, E. F. O'Connor, and R. J. 
Boekelheide. x + 97 pp. 1984. $9.00 ($8.00). 
Sexual Sclecffon, i•k and Arena Behavior, and Sexual Size Dimorphism in Birds. R. B. Payne. viii + 
52 pp. 1984. $8.00 ($6.50). 
Pattern, Mechanism, and Adaptive Signil•cance o[ Territoriality in Herring Gulls (!•rus arBentalus). 
J. Burger. xii + 92 pp. 1984. $9.00 ($7.00). 
Ecogeographical Variation in Size and Proportions o[ Song Sparrows (Meluspiza melodia}. J. W. Al- 
drich. x + 134 pp. 1984. $10.50 ($8.50). 
Neotrupical Ornithology. P. A. Buckley et al., Eds. xi + 1,041 pp.. 8 color plates. 1985. $70.00. 
Arian Monogamy. P. A. Gowaty and D. W. Mock, Eds. vi + 121 pp. 1985. $11.00 ($9.00). 
An Analysis o[ Physical, Physiological, and Optical Aspects o[ Arian Coloration with Emphasis on 
Wood-Warblers. E. H. Burtt, Jr. x + 122 pp. 1986. $15.00 ($12.50). 
The Lingual Apparatus o[ the A[rican Grey Parrot, Psittacus erithacus Linn• (Aves: Psittacidae): De- 
scription and Theoretical Mechanical Analysis. D. G. Hornberger. xii + 236 pp. 1986. $25.00 ($20.00), 
Patterns and Evolutionary Signil•cance o[ Geographic Variation in the schistaces Group o[ the Fox 
Sparrow (Passerella iliaca). R. M. Zink. viii + 119 pp. 1986. $15.00 ($12 50). 
Hindlimb Myology and Evolution o[ the Old World Suboscine Passerinc Birds (Acanthisit:idac, Pit- 
:idac, PhilepiC:idac, Eu•/laimidae). R. J. Raikow. viii + 81 pp. 1987. $12.50 ($9.50). 

Order from: Frank R. Moore, Assistant to the Treasurer A.O.U., Department of Biological Sciences, Univer- 
sity o! Southern Mississippi, Hattiesbur 8, Mississippi 39406. Orders must be prepaid, in U.S. dollars; add 5 
percent (minimum $1.50) handling and shipping charge. Make checks payable to American Ornithologists' Union. 
Prices in parentheses are for A.O.U. members. 


