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THE AMPHIBIANS OF THE FORMER SOVIET 
UNION. S. L. Kuzmin. 1999. Pensoft Publishers, 
Akad. G. Bonchev Str. Bl. 16, 1113, Sofia, Bul- 
garia (E-mail: pensoft@main.infotel.bg). ISBN 
954-642-045-X. 544 p. $98.00 (hardcover).•Her- 
petologists involved in the study of the amphib- 
ians of what once was the Soviet Union now 
have an up-to-date overview, in English, of cur- 
rent knowledge of the amphibians inhabiting 
this vast region. Russian biologists have a long 
tradition of studies on the taxonomy, distribu- 
tion, ecology, and biology of their herpetofau- 
na. Because these studies are published in Rus- 
sian, or even in the other languages of the for- 
mer Soviet Republics, most of their results are 
unavailable to many researchers. Until now, 
only the English translation of Nikolsky's mono- 
graph (1918) and of the 1949 book by Terentiev 
and Chernov were available as a general intro- 
duction to the amphibians of the former Soviet 
Union. 

Kuzmin's monographic work is a more ex- 
tended and updated version of his previous 
book (1995) published in German. The book 
contains nearly 900 references. All titles have 
been translated into English, and the original 
language is clearly stated for each of them. The 
book begins with a general introduction that is 
certainly valuable and timesaving for all herpe- 
tologists having an interest in the herpetofauna 
of the former USSR. The first chapter deals with 
the history of herpetological research in the 
USSR; and the second is concerned with zoo- 
geography, the third with ecological issues, and 
the fourth with conservation. Apart from pro- 
viding the brief portraits of the most active Rus- 
sian herpetologists, the first chapter gives a use- 
ful list of Russian herpetological milestone 
books, a list of the Russian journals represent- 
ing the main bibliographical sources of herpe- 
tological information, and a list of the richest 
museum collections in the former USSR. Ac- 
counts of the distribution, ecology, and conser- 
vation problems of each species are based on 
the author's large database, some of it previ- 
ously unpublished. The status of the different 
species in the former USSR is discussed, and 
details on the species' status in each state and 
in all the ex-Soviet Nature Reserves are provid- 
ed. 

Chapter 5 contains keys for species-level iden- 
tification of eggs, larvae, and adults. Keys are 
illustrated with effective drawings. The detailed 
descriptions of larvae do not include the mor- 
phology of oral cavities and are not comple- 
mented by illustrations of mouth morphology. 
The description of adults does not include in- 
formation on vocalizations. Chapter 6 contains 
data on the currently recognized 41 species of 
amphibians, according to Kuzmin (1995) and 
Ananyeva et al. (1998). Guides previously avail- 
able in English described 35 (Nikolsky, 1918) 
and 33 (Terentiev and Chernov, 1949) species, 
respectively. For each species, the author gives 
a detailed and up-to-date discussion, at both the 
species and subspecies level, of taxonomy (in- 
cluding synonyms), morphology (including de- 
tails on karyology, larvae, and metamorphs), 
and distribution. The morphological variability 
of each species is shown in low-quality black- 
and-white photographs of alcohol-preserved 
specimens. Pictures of better quality are found 
in the 42 color plates placed at the end of the 
book. Maps depicting current political borders, 
vegetation types, species richness, and single 
species distributions also are placed at the end 
of the book. These maps are detailed (50-km 
grid resolution) and of good graphical quality. 
Differences in scale and scarcity of reference 
points, however, maybe perplexing for anybody 
who is not familiar with the geography of the 
region and make the evaluation and direct com- 
parison of ranges difficult. 

The ecology of each species is described in 
detail, but there is little reference to data on the 
same species for other parts of their ranges. 
Data on species abundance, also relevant for the 
evaluation of grant applications or for conser- 
vation projects, are given. The effect of climatic 
factors, such as temperature, annual activity, 
breeding cycles, and embryological and larval 
development, is described in detail. Reproduc- 
tive behavior is described very briefly. Informa- 
tion on longevity and population structure is 
based on available skeletochronological data. 
Detailed information on feeding ecology of lar- 
vae, the last premetamorphic stage, recently 
metamorphosed juveniles, and adults of most 
species is provided in summary tables. These 
data are partly unpublished and partly pub- 
lished only in Russian. Another outstanding 
contribution consists in the review of available 
data on parasites and diseases. Species accounts 
conclude with a general discussion of the con- 
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servation status of each species and the influ- 
ence of human activities. References are listed 
after each species account, but citations are not 
included in the text. Species accounts do not 
necessarily begin on a new page, and we found 
this inconvenient. 

Apart from being the only updated guide to 
the amphibians of the former USSR in English, 
this book is a very important source of general 
information relevant to everybody interested in 
the fauna of Europe and Central Asia. The au- 
thor gives a deep review of morphological, eco- 
logical, and life-history data obtained from stud- 
ies carried on populations at the margins of 
their European or Asiatic ranges. The book also 
includes the most complete dataset on feeding 
of European amphibians currently available in 
English. 

In conclusion, we can say that no book is per- 
fect in itself. The ignorance that we in Western 
countries have, regarding the Russian and ex- 
Soviet literature, may have a parallel similar ig- 
norance of our literature in the East. In this 
framework, one can easily understand how 
some minor errors have crept into the book. 
For example, G. A. Boulenger was Belgian, not 
English, despite the many years he spent at the 
British Museum (NH). Some other incorrect 
statements, such as that Bufo calamita can be 
found in Italy, unfortunately are common errors 
even in some recent guides to the amphibians 
of Europe. What matters, however, is that this 
book definitely fills a major gap in Western 
knowledge of the amphibian fauna of the for- 
mer Soviet Union. 
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TREEFROGS OF AFRICA. Arne Schi0tz. 1999. 
Edition Chimaira, Friedberger Anlage 14, 60315 
Frankfurt am Main, Germany ISBN 3-930612- 
24-0. 350 p. 750 figs. DM 98 (about $52). (hard- 
bound).•The amphibian fauna of Africa is 
poorly known, largely because of the scarcity of 
researchers working on the fauna since the end 
of the colonial era. In 1967, Arne Schi0tz pub- 
lished The Treefrogs (Rhacophoridae) of West Africa, 
which he based largely on collections he made 
in localities from Sierra Leone west to Came- 
roon and on examination of museum material, 
and an exhaustive literature survey was includ- 
ed. The publication is basically a collection of 
descriptive accounts and sonograms of all 
known species of treefrogs of that region; it in- 
cludes a number of new species descriptions, 
and all species are illustrated with black-and- 
white photographs. Several years later, Schi0tz 
published The Treefrogs of East Africa (1975), 
based on material from Uganda, Tanzania, Ken- 
ya, Zambia, and Malawi. Until now, these two 
publications have been the only portable guide 
for identification of treefrogs in the field. 
Schi0tz's most recent effort, Treefrogs of Africa, is 
an important addition to the sparse literature 
on a conspicuous, yet underanalyzed, element 
of the African biota. 

The book represents the first attempt at a 
continentwide synopsis of the Hyperoliidae and 
Rhacophoridae of Africa and builds on his ear- 
lier works, filling the geographic gaps in them 
by including accounts from Largen on Ethiopia; 
Lanza on the Somali Horn; Perret and Amiet 
in Cameroon; earlier works by Noble and Lau- 
rent on the Congo Basin fauna; Laurent on An- 
gola; and Stewart, Poynton, Broadley, Lambiris, 
Passmore, and Carruthers and Channing on 
Central and South Africa. "Lost" species of un- 
certain status whose descriptions were based on 
limited material collected from insecure areas 
still poorly sampled (e.g., Angola, the Congo 
Basin) are included with at least original draw- 
ings and brief descriptive synopses. As might be 
expected, the majority of these species are 
members of the largest genus, Hyperolius. 

Recent advances in desktop publishing tech- 
nology have enabled Schi0tz to publish all of 
the photographs in the book in color, a fact of 
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enormous importance to the fieldworker, be- 
cause many amphibian chromatophore pig- 
ments are alcohol soluble, and patterns quickly 
become indistinct in preservative. Hyperoliids 
are a colorful group, and color patterns are im- 
portant in the descriptions of most taxa. Al- 
though many of the figures will be familiar to 
readers as color renditions of photos published 
earlier in black and white, Schi0tz has also in- 
cluded many additional images from research- 
ers worldwide. The figures are generally of good 
quality and well presented, and key features in 
the various species are usually well illustrated. 
Especially welcome are color figures of rarities 
such as Kassina maculifer, Kassinula wittei, Afrix- 
alus orophilus, Lq)topelis palmatus, and the newly 
erected genera Alexteroon, Arlequinus, and Chlo- 
rolius. Color figures are particularly valuable in 
taxa wherein there is much pattern variation, 
such as the bewildering Hyperdius viridiflavus 
complex (see below), and Schi0tz included im- 
ages of nearly all nominate subspecies, especial- 
ly from central and southern Africa. 

The publishers are offering this book at a 
price affordable to virtually anyone, from sci- 
entist in the field or lab, to frog hobbyist in the 
home; a copy for the lab and additional one for 
the field is not inconceivable. 

The organization of the Treefrogs of Africa is 
reasonable; Schi0tz's taxonomic philosophies 
and advice on collection and preservation 
techniques remain basically unchanged from 
his earlier works. A word of caution: scientific 
investigators interested in internal morphology 
should be aware that Schi0tz's methods, which 
involve fixation and preservation in alcohol 
only, will usually render cartilaginous struc- 
tures difficult, if not impossible, to stain with 
Alcian blue. Schi0tz's section on keeping frogs 
in captivity, although brief, is perhaps unnec- 
essary because the literature on maintenance 
of terraria is large, especially in Europe; re- 
gardless, Treefrogs of Africa will have broad ap- 
peal to culturists if only for its lavish illustra- 
tions. Schi0tz has chosen to present species ac- 
counts alphabetically by genus which makes 
the book relatively easy to use and at the same 
time, avoids the rather controversial status of 
relationships within these genera. There are 
relatively few editorial glitches; I found a few 
spelling errors in geographic names, for ex- 
ample, Arabuko/ Sokoko for Arabuko-Sokoke 
Forest (fig. 12), and figure 672, a distribution 
map appearing on page 294, is duplicated on 
page 299 (fig. 682). 

Treefrogs cf Africa is without doubt a major 
contribution as a guide to identification of hy- 
peroliid species in the field and laboratory and 

a welcome progression from his pioneer works 
on East and West Africa published decades ago. 
This book is unique, the only reference of its 
kind in existence. However, I must address some 
scientific issues in the book that are particularly 
disappointing to me as the first phylogenetic sys- 
tematic revisor of the family Hyperoliidae and 
that raise some concern as to the validity of 
some of Schi0tz's statements. For instance, if 
one includes the discrete pectoral patches 
found in male Leptopdis, the presence of topical 
glands (see Drewes, 1984) could be accurately 
used as a synapomorpy to differentiate the Hy- 
peroliidae from all other African ranoid frogs, 
the femoral glands of certain ranid species not- 
withstanding. Moreover, inasmuch as the glan- 
dular nature of these structures was established 
histologically in all recognized genera (Drewes 
1984:20), it is at best perplexing, if not down- 
right misleading, at least in the mind of this re- 
viewer, to find that Schi0tz continues to use the 
term "guiar flap" (p. 23). 

Another case in point: the presentation of the 
genus Nesionixalus, endemic to the islands of 
Sao Tomé and Principe clouds the history of its 
somewhat controversial status; more important, 
several morphological characteristics that sup- 
posedly supported the validity of this genus and 
have been shown to be erroneous, are never- 
theless listed by Schi0tz (p. 309). Perret (1976) 
originally erected Nesionixalus based in part on 
the absence of a vocal sac and vocal sac open- 
ings. I discovered that both structures were, in 
fact, present and consequently returned the 
species to its original status, Hyperolius thomensis 
Bocage (Drewes, 1984:52). In 1988, Perret con- 
ceded the presence of both characters but 
maintained Nesionixalus as valid on the strength 
of other characters listed in the original descrip- 
tion (size, toe tips, etc.). The issue is not wheth- 
er Nesionixalus is a valid genus; the issue lies in 
the fact that Treefrogs cf Africa presents infor- 
mation on this genus that has been shown to be 
incorrect on two occasions in the literature. The 
description of Nesionixalus molleri on the next 
page (p. 311) compounds the confusion; 
Schi0tz indicates this species is based on the 
presence of a large guiar sac, a statement in di- 
rect conflict with the generic diagnosis present- 
ed on the previous page. 

In his treatment of the genus Leptopelis (p. 
248), Schi0tz states that their "taxonomy is 
therefore reasonably settled," with the excep- 
tion of a number of savannah species in south- 
ern Africa. I suggest this is not really the case 
and cite, for example, our own difficulty in 
identifying several series of Leptopelis collected 
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by us a little more than a year ago in Equatorial 
Guinea, and we are using Treefrogs of Africa. 

In his discussion of the newly described Hy- 
perdius orkarkarri (p. 177), Schi0tz cites Chan- 
ning (pers. comm.) as mentioning DNA studies 
that suggest H. orkarkarri is close to the sympat- 
ric H. V. goetzi; this is highly unlikely if/i. orkar- 
karri is a valid species. Had the author queried 
the taxon's describer for details or for anything 
other than slides and bibliography, he might 
have been informed that the DNA sequences 
had been inadvertently based on H. v. goetzi tis- 
sue, rather than on that of H. orkarkarri. That 
student has completed her doctoral disserta- 
tion, is presently at Cornell University together 
with the appropriate tissue sample, and results 
are expected soon. Schi0tz's failure to confer on 
issues like these casts doubts on the merits of 
his interpretations of others whose work is pre- 
sented in the book. It is akin to the recent ten- 
dency on the part of a number of authors to 
cite Frost (1986) as an authority in and of itself, 
rather than the works of the various herpetolo- 
gists listed in Amphibians of the World. 

The bibliography, portions of which were ev- 
idently provided by Mark-Oliver Rodel, is only 
partially referenced in the text which, in my 
opinion, diminishes its value to some degree. 
As an example, there is a wealth of published 
information on the truly remarkable physio- 
logical adaptations of rhacophorid foam-nest 
frogs, Chiromantis; these attributes are alluded 
to in the text in a general way, but the actual 
publications that contain much more detail are 
not cited, even though they appear in the bib- 
liography. 

Overall, Treefrogs of Africa is a valuable book 
for the identification of these species. The rea- 
sonable price makes it accessible to a broad 
range of readers from professional herpetolo- 
gist to hobbyist, and I have no doubt the book 
will do well in the marketplace. However, read- 
ers are cautioned against accepting this book as 
the "last word" on systematic relationships 
among hyperoliid frogs. The author has been 
removed from the herpetology for many years, 
and the accuracy of his presentation of pub- 
lished views of some systematists active in the 
field of anuran systematics is suspect. 
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PARASITES OF NORTH AMERICAN FRESH- 
WATER nSHES. 2d ed. Glenn L. Hoffman. 
1999. Cornell University Press, Ithaca, New 
York. ISBN 0-8014-3409-2. xx + 539 p. $90.00 
(cloth: alkaline paper).•Physical wear some- 
times signals the usefulness of books, and when 
I snoop through the bookshelves of colleagues, 
seldom do I find a volume that appears more 
useful than the first edition of Parasites of North 
American Freshwater Fishes (Hoffman, 1967). 
Long ago the cover of my own copy lost most 
of its light blue threads, and although I often 
considered having it rebound, I never felt I 
could spare it long enough to do so. However, 
since publication of the first edition, the field 
of biology has developed from blossom to 
bloom. It has prospered from swollen interest 
and new techniques, and this in turn has pro- 
duced a veritable explosion of scientific litera- 
ture. Because all biological subdisciplines have 
application to the study of parasites, parasitol- 
ogy has rapidly advanced during this new age of 
biology. And because fishes make such wonder- 
ful hosts and are so numerous, accessible, and 
valuable, much of this progress has resulted 
from studies of the parasites of fishes. There- 
fore, it was with great anticipation that we await- 
ed the second edition of Hoffman's incredibly 
useful book. 

The second edition oí Parasites of North Amer- 
ican Freshwater Fishes is large, consisting of 22 un- 
numbered chapters printed mostly in two-col- 
umn style. The book is principally an identifi- 
cation guide to the parasites of North American 
freshwater fishes. Its contents are supported by 
a professional consideration of the literature 
from   Linnaeus   through    1988   and   "major" 
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works through 1992. A useful content index 
crowns most chapters, and identification keys 
(often to genera and sometimes to species) sup- 
ported by figures are provided for almost all 
groups of parasites considered, including Algae, 
Fungi, Protozoa, Cnidaria, Monogenea, Dige- 
nea (adults and larvae), Cestoidea, Nematoda, 
Acanthocephala, Hirudinea, Branchiura, Co- 
pepoda, Isopoda and Turbellaria, and other 
miscellaneous parasites (including pentastomes, 
mites, unionid larvae, and lampreys). Most of 
the 485 figures are reproductions from previ- 
ously published sources, and the reproductions 
are good, albeit of uneven overall quality. Below 
genera headings, lists of species are presented 
along with information on host affiliations, geo- 
graphic range, and biology. Citations to the pri- 
mary literature to support these sections are 
amply provided. For instances when much is 
known regarding a parasite's biology, Hoffman 
provides expanded presentations that include, 
for example, more detailed and thorough dis- 
cussions on development, lifecycles, host-para- 
site interactions, and parasite control. In addi- 
tion to its primary consideration of the parasites 
of native and naturalized fish species, the sec- 
ond edition also provides information on some 
exotic species as well as on some brackish water 
and marine fishes. 

The fact that this book uses a dated scheme 
of classification will bother some and probably 
infuriate others. And even though this is more 
of an annoyance than a problem, many of the 
contemporary concepts that the second edition 
does not endorse are now relatively well estab- 
lished and will be tested only through further 
use. 

In the book's forward, E. H. Williams Jr. po- 
litely raises the issue of classification and sup- 
plies information regarding some more con- 
temporary views. The volume's reliance on an 
older classification scheme appears further 
magnified in several places because of the way 
some information is organized. For example, 
rather than being placed with other platyhel- 
minths, turbellarians are considered in a chap- 
ter that also deals with mites, clams and mussels, 
parasitic fishes, seeds, pollen, and diatoms (all 
of which are not even parasites). The chapter 
titled "Fish parasites found in or on other ani- 
mals" only considers nonpiscine vertebrates, 
and in treating mammals, humans are not men- 
tioned. These examples make it apparent that 
in some spots Hoffman wed information for 
functional rather than phylogenetic reasons. 
For example, miscellaneous parasites of fishes 
are gathered into a separate chapter rather than 
being presented in phylogenetic order through- 

out the text. Even the two highly useful fish- 
parasite checklists are arranged in alphabetic 
rather than phylogenetic order. Of course, phy- 
logenetic relatedness often bestows members of 
natural groups (be they hosts or parasites) with 
shared life-history traits that can sometimes be 
used to great advantage to predict infections 
and affect parasite control. And thus it is la- 
mentable that the second edition does not pro- 
mote this tool. 

Several chapters in the second edition are 
very short, and given their contents, they might 
have been best formatted as appendices or even 
omitted. For example, as presented, the one- 
page chapter titled "Predators" has nothing to 
do with parasites, and it appears out of place 
with regard to the principal chapters. The chap- 
ters titled "Public health aspects of fish para- 
sites" and "Fish parasites found in or on other 
animals," two pages and one page long, respec- 
tively, are separated by 333 pages of text. It 
would have been more appropriate to combine 
the information in these chapters into an ap- 
pendix or to place it in the book's introduction. 
Likewise, information in the chapter titled 
"Some North American fish parasites, listed by 
location in the fish" could have been incorpo- 
rated into the introductory chapter. Informa- 
tion contained in the chapters titled "Methods" 
and "Chemotherapy and prophylaxis of parasit- 
ic diseases of fishes" is cursory and somewhat 
dated. It would have been best for the methods 
chapter to be expanded into a more useful one 
that included illustrations. The chapter con- 
cerning chemotherapy and prophylaxis seems 
outside the scope of this book and probably 
should have been omitted. 

As my relationship with the second edition 
unfolds, I have noticed a few omissions regard- 
ing parasite species within taxa with which I am 
most familiar. Similarly, I have found a handful 
of misspellings and other errors throughout the 
text. Of course, these types of lapses are to be 
expected in such a massive and broad-ranging 
work, and in the second edition they appear rel- 
atively few in number and should not mislead 
cautious professionals who use the book accord- 
ing to its intended purpose. 

In all, I consider my aforementioned criti- 
cisms to be nit-picky. Fact is, the second edition 
of Parasites of North American Freshwater Fishes is 
an exceptionally useful volume that will be eas- 
ily harnessed by parasitologists, ecologists, ich- 
thyologists, fisheries managers, aquaculture and 
aquarium professionals, and serious fish hob- 
byists. The book is pleasing to the touch and 
appears durable. An added bonus is that its 
cloth binding allows it to lie flat when opened 
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to any page•a feature that will be appreciated 
when working in the laboratory. In producing 
such a fine second edition, Hoffman has, how- 
ever, created a potential dilemma regarding 
whether to station a single copy in one's labo- 
ratory or office. I solved this conundrum by ob- 
taining two copies, and I am already happier for 
it. 
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THE AMPHIBIANS OF BARRO COLORADO 
NATURE MONUMENT, SOBERANÍA NA- 
TIONAL PARK AND ADJACENT AREAS. Rob- 
erto Ibáñez D., A. Stanley Rand, and César A. 
Jaramillo A. Accompanying compact disc of VO- 
CALIZATIONS OF FROGS AND TOADS 
FROM BARRO COLORADO NATURE MON- 
UMENT, SOBERANíA NATIONAL PARK AND 

ADJACENT AREAS. Roberto Ibáñez D., A. Stan- 
ley Rand, Michael J. Ryan, and César A. Jaram- 
illo A. 1999. Fundación Natura, Circulo Her- 
petologico de Panamá, and Smithsonian Trop- 
ical Research Institute. ISBN 9962-811-17-1. 187 
p. S20.00 (hardbound book), S15.00 (CD) -^• 
$5.00 shipping and handling to United States 
(available from Smithsonian Tropical Research 
Institute Bookstore, Apdo. 2072, Balboa, Repub- 
lic of Panama. E-mail: bookstore@tivoli.si. 
edu).•The tremendous diversity of Neotropi- 
cal amphibians is still a frontier for many her- 
petologists; identifying them, even to genus, is 
a difficult task. With this volume, Ibáñez, Rand, 
and Jaramillo have produced the most useful 
resource to date, addressing the needs of those 
visiting one of the most-studied areas of tropical 
America. In addition to the 62 species covered 
in the book, a separate CD, including Ryan as 
a contributing author, is available. This CD pre- 
sents the recorded calls of 52 species of frogs 
and toads found in central Panama. No one is 
better qualified than these authors to produce 
these guides. Ibáñez and Jaramillo are native to 
Panama and have studied the local amphibian 
diversity throughout their careers. Rand, an em- 

inent tropical herpetologist, has lived and 
worked in Panama as a staff scientist with the 
Smithsonian Tropical Research Institute, and 
Ryan has been studying calling behavior in 
frogs, often in collaboration with Rand, for over 
20 years. As I read about and listened to these 
frogs that I have spent many evenings watching, 
it made me yearn for another trip to Panama. 
This guidebook and CD will certainly be useful 
to herpetologists who work, or want to work, in 
these areas of tropical rain forest. 

The book is presented in both Spanish and 
English, with the foreword, introduction, map 
and gazetteer, species accounts, glossary, ecolog- 
ical summary of species, and statement on de- 
clining amphibians written in Spanish in the 
first half and in English in the second half. The 
color photographs, which include all 62 species, 
are centrally located. The species names and 
brief descriptions, also in both Spanish and En- 
glish, accompany each plate on facing pages. 
Sonograms of calls from 52 frog species are list- 
ed and illustrated; most are advertisement calls, 
and some species have other call types illustrat- 
ed. Finally, about 450 references and a taxo- 
nomic index conclude this highly informative 
guide. 

The species accounts, color photographs, and 
recordings of the frog calls provide an excellent 
introduction to amphibian diversity of Panama. 
The sonograms are especially useful for anyone 
interested in calling behavior in frogs. An ex- 
ceptional feature of each species account is a 
list of key references of research done on the 
species. These brief citations are fully refer- 
enced in the literature cited section and have 
associated key words, which eases the task of 
finding papers on various topics for each spe- 
cies. References are up to date, as recent as 
1998, and papers using past nomenclatural 
treatments for a particular species are indicated. 
By simply scanning the references, one can eas- 
ily determine which species have been well stud- 
ied and which have not. Although a key refer- 
ence on distribution is cited for most species, 
and local distribution information is given, it 
would have been useful to know the entire 
range for each species. This would allow inter- 
ested readers to see which species are more nar- 
rowly or widely distributed. 

The guide is quite effective for identifying 
species in the field. A scale, in centimeters, is 
even printed on the back cover for measuring 
specimens. Most tropical frogs do not have es- 
tablished common names, as, for example, exist 
for some bird species, but some descriptive cat- 
egories are given here. For example, "dish- 
faced treefrogs" and  "little yellow Hylas" are 
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designated among the large treefrog family (Hy- 
lidae), which helps narrow difficult identifica- 
tions. Each family is introduced with key char- 
acters and brief notes on comparing other sim- 
ilar-looking species. For each species, detailed 
descriptions are given that include body size, 
eye color and form, skin color and texture, foot 
structure, call (for frogs), and general natural 
history. Many of the terms used would be for- 
eign to the casual tourist, even with many de- 
fined in the glossary, but are very useful for bi- 
ologists. The color photographs are all of live 
amphibians, and the postures ensure that many 
diagnostic features are visible. Although most 
photographs appear to be of males, body size 
measurements and, where relevant, features dis- 
tinguishing males from females are given, which 
should allow readers to identify individuals of 
both sexes. Even so, male frogs often are much 
more conspicuous, especially if they are repro- 
ductively active and calling. The recordings on 
the CD are quite clear and accurately represent 
sounds heard in the field. 

This book and CD contribute greatly to what 
we know about Neotropical amphibians, and, as 
with other combinations of sound recordings 
and species descriptions (e.g.. Heyer et al., 
1990), it will certainly facilitate future studies on 
amphibians in the region. Checklists and more 
general ecological information have been avail- 
able in other publications (e.g., Auth 1994; 
Rand and Myers, 1990), and the introduction 
cites other sources for more detailed informa- 
tion. This is one of the few true field guides to 
the herpetofauna of the American tropics and 
is useful for comparing information about am- 
phibians from other regions in Central Ameri- 
ca. Finally, these resources will certainly help re- 
searchers who are new to the area, or thinking 
about working in the area, to avoid feeling over- 
whelmed when faced with a noisy chorus of over 
15 species of frogs calling simultaneously, as 
happens often in the rainy season. 

I highly recommend this very readable and 
informative guide and accompanying CD. Only 
a few minor grammatical errors occur, at least 
in the English text. Publishing the guide in both 
Spanish and English may provide an incentive 
for local students, researchers, and visitors to 
learn about these amphibians. 
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RATTLESNAKE: PORTRAIT OF A PREDA- 
TOR. Manny Rubio. 1998. Smithsonian Institu- 
tion Press, Washington, DC. ISBN 1-56098-808- 
8. xxxii -I- 240 p. S39.95 (hardcover).•Conser- 
vation biologists speak of large mammalian 
predators such as tigers as elements of the 
"charismatic megafauna" that grab dispropor- 
tionate attention in public discussions of declin- 
ing biodiversity. The herpetofauna, too, has its 
charismatic elements, and surely most biologists 
would include the rattlesnakes among them. 
This book is intended largely as a celebration 
of rattlesnakes, and as such it succeeds. Its pages 
are filled with bold images of these magnificent 
animals, and the lay audience to whom the 
book is directed cannot fail to be impressed by 
the aesthetic qualities of these snakes. Likewise, 
professional herpetologists will enjoy leafing 
through the pages simply to enjoy the imagery. 
Unfortunately, the text, which also is aimed at 
a general audience, is flawed and would have 
benefited from a rigorous professional review. It 
is not that there are many egregious errors of 
fact but, rather, a host of minor assumptions 
and conjectures presented as truth. 

In the Preface, the author describes his back- 
ground and rationale for the book, which he 
intends as a "photographic and written tribute" 
to his subjects. A professional photographer. 
Rubio credits his interest in rattlesnakes to 
childhood visits to the Staten Island Zoo, then 
the premier collection of captive rattlesnakes. 
He also provides a section on his photographic 
techniques and, refreshingly, describes the con- 
ditions and limitations of photographing cap- 
tive specimens on naturalistic backgrounds, in- 
cluding the need to maintain sanitary condi- 
tions while working in zoos. This discussion 
avoids the implication, too common in coffee 
table books on natural history, that the portraits 
represent wild animals encountered in the field. 
Although there are a few photographs of wild 
rattlesnakes, the majority are of captives, in ro- 
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bust good health, free of mud and dust, and 
composed with the eye of a professional pho- 
tographer. 

The first several chapters cover the character- 
istics of rattlesnakes, their natural history, mor- 
phology, feeding, hibernation, reproductive bi- 
ology, locomotion, and venom delivery. Later 
chapters deal with the interactions between rat- 
tlesnakes and humans, including rattlesnake 
roundups, commercial exploitation, religion, 
artistic imagery, and conservation. These are 
followed by three appendices. The first two are 
checklists of species and subspecies, arranged 
by scientific and common names, respectively. 
The third lists the national herpetological soci- 
eties and some regional societies. Aglossaryand 
bibliography conclude the sections. The index 
includes both subjects and taxa, but the latter 
are listed only by common name, requiring ref- 
erence to the appendices to locate species by 
their scientific names. 

Although the photographs that accompany 
these chapters are compelling, the back- 
grounds, which are intended to be naturalistic, 
sometimes are inappropriate. For example, pol- 
ished aquarium gravel peppers the substrate of 
numerous photographs showing species as di- 
verse as Crotalus cerastes (p. 36•37), C. lepidus (p. 
33), C. molossus (p. 17), and C. viridis (p. 80). 
Occasionally it is implied that animals posed un- 
der artificial circumstances are engaging in nat- 
ural behaviors. For example, the same C. molos- 
sus is later (p. 127) seen draped across the same 
artificial background, as it "climbs amid a pile 
of rocks," whereas a C. viridis (p. 87) is shown 
"drinking from a temporary rain pool" filled 
with pea gravel. Likewise, domestic mice are 
shown in feeding sequences, no doubt another 
compromise to the circumstances of captivity, al- 
though one photo from the field (p. 74) shows 
C. atrox feeding on a dove. An interesting series 
of photographs (p. 72-73, 76) shows C. lepidus 
swallowing a scolopendromorph centipede (on 
the telltale gravel substrate). In general, the 
photos are relevant to the adjacent text, but in 
some cases, they seem to have been selected 
simply to add to the visual appeal of the page 
composition. 

In contrast to the excellence of the photo- 
graphs, the text is infused with inaccuracies and, 
more frequently, with undocumented state- 
ments presented as fact. Examples of the for- 
mer include the statement (p. 18) that both Sis- 
trurus catenatus and S. miliaris "have tiny rattles" 
(whereas that of S. catenatus is similar in dimen- 
sions to other rattlesnakes; Cook et al., 1994). 
Individuals of several taxa, such as Crotalus hor- 
ridus and C. virdis cerberus, that become black as 

adults are said to be "not truly melanistic" be- 
cause "they are not born black" (p. 39^0). De- 
spite the unequivocal statement that "frogs have 
no true ribs" (p. 123), several basal anurans re- 
tain such elements. The statement that "[ujnlike 
a true penis, there is no enclosed internal sem- 
inal duct in the hemipenis to carry the sperm" 
correctly characterizes the hemipenes but not 
the true penis of other reptiles, in which an 
open sulcus contrasts with the enclosed penile 
urethra of mammals. The sweeping statement 
that "[t]he digestive process is like that of all 
higher vertebrates" (p. 82) not only conflicts 
with recent studies (e.g., Secor, et al., 1994) but 
also misses an opportunity to introduce the 
reader to a fascinating area of physiological 
study, to which rattlesnakes have contributed. 
An apparent editorial oversight retained the 
statement that "[t]he effective range of move- 
ment between each pair of vertebrae is approx- 
imately 25 inches vertically and 25 inches from 
side to side." Presumably the statement should 
read "degrees," rather than "inches." Finally, a 
specimen (p. vii-ix) identified as C. viridis abys- 
sus is in fact C. mitchelli pyrrhus. Although the 
Grand Canyon populations of those two taxa 
are often confused (M. E. Douglas, pers. 
comm.), the error is especially unfortunate be- 
cause it occurs on the title pages of the book. 

More frustrating are the countless examples 
of conjecture, sometimes identified as opinion 
but other times simply presented as fact. Thus, 
for example, it is said unequivocally that keels 
"add strength and elasticity to the scales" (p. 
48), and apical pits "may produce gender-rec- 
ognition substances during courtship and mat- 
ing" (p. 69). It is said that the brille ("specta- 
cle") "protects the sensitive underlying cornea 
from abrasion, [but] hampers the snakes [sic\ 
vision ... as it becomes worn from daily activi- 
ties." Although "no explanation or correlation 
has been given for the differences in tongue 
coloration, ... it may serve a cryptic function" 
(p. 39). Although "[tjhere is no documenta- 
tion, ... it is conceivable that Apache warriors 
chose their vivid facial markings from [Crotalus 
willardi]" (p. 47). 

Other idiosyncrasies of the text include a pre- 
occupation with subspecies and color variants, 
not uncommon in such popular works, and a 
peculiar unevenness of literature citations. The 
former reaches its apogee in a formal reference 
(p. 209) to a long-discredited nomen nudum 
for a Mexican population of Crotalus durissus 
(McCranie, 1993), which the author believes 
merits recognition. Typographic and grammat- 
ical errors occur regularly but do not present 
an unreasonable distraction. One unfortunate 
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error (p.29) resulted in reversing the labeling 
for photos of C. atrox and C. ruber. Literature 
citations generally are not presented in the text, 
and the selective bibliography displays reason- 
able coverage, arranged by general subject. This 
is an understandable decision given the style 
and primary audience of the book. However, ci- 
tations are occasionally provided in the text, of- 
ten for relatively minor points, and they fre- 
quently do not reflect original sources. Thus, 
for example, the author cites Brown and Green- 
berg (1992) in the text in reference to ambush- 
ing behavior, while relegating the original cita- 
tion (Reinert et al., 1984) to the bibliography. 
A personal communication is cited to document 
the thoracic location of many rattlesnake 
strikes, rather than a published study (Kardong, 
1986). It would have been preferable to have 
omitted all in-text citations. 

On the positive side, two of the later chapters 
include images and information that may inter- 
est professional herpetologists. The chapter on 
rattlesnake roundups provides photographs and 
personal descriptions of the Sweetwater, 
Oklahoma, roundup of Crotalus atrox and the 
Claxton, Georgia, roundup of C. adamanteus. 
These images, together with the still more grue- 
some coverage of the Texas roundups in the 27 
July 1998 issue of Sports Illustrated, are a sobering 
reminder that, although such predators as 
wolves and raptors have been rehabilitated re- 
cently in the eyes of the general public, it re- 
mains open season on rattlesnakes in several 
states. Readers interested in a scholarly treat- 
ment of this important topic are directed to a 
recent analysis by Fitzgerald and Painter (2000), 
who estimate that more than 125,000 rattle- 
snakes of all species enter the commercial trade 
annually, of which about 15% derive from 
roundups. The other end of the spectrum of 
human uses of rattlesnakes is seen in the chap- 
ter on their religious significance, where the au- 
thor presents a series of compelling images, 
photographic and verbal, of a snake-hand lin g 
service in West Virginia. The reader is im- 
pressed not only with the fervor of the worship- 
ers but also with the patience of the snakes. 

On balance, this book presents a visually 
pleasing introduction to this engaging group of 
snakes. Despite its textual lapses, it will fill a use- 
ful role in public education and provide profes- 
sional herpetologists with lasting images of 
these remarkable animals. 
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THE ORIGIN AND EVOLUTION OF LARVAL 
FORMS. Brian K. HaU and Marvalee H. Wake, 
eds. 1999. Academic Press, San Diego, Califor- 
nia. ISBN 0-12-730935-7 425 p. S79.95 (hard- 
bound).•This well-conceived and well-edited 
book offers much of interest to both herpetol- 
ogists and ichthyologists, although it deals with 
larval biology of insects and marine inverte- 
brates as well as vertebrates. I will focus on the 
chapters dealing with vertebrates. Several of 
these chapters represent integrative biology at 
its best, with discussions that cut across the 
fields of developmental biology, genetics, evo- 
lution, functional morphology, and ecology. It 
is an excellent reference for graduate students 
and investigators in these fields and for herpe- 
tologists and vertebrate biologists in general. I 
found much information that was useful in pre- 
paring lectures for both a graduate level her- 
petology course and an undergraduate verte- 
brate biology course. There is some overlap in 
content with the recently published book on 
tadpoles (McDiarmid and Altig, 1999), but Hah 
and Wake's book provides a much broader tax- 
onomic and evolutionary perspective on larval 
biology, with considerably less detail on tad- 
poles. 

Multiauthor volumes often suffer from a lack 
of synthesis, but this book is provided with an 
excellent introductory chapter by the editors, 
who give a historical overview of research on 
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the larval biology of invertebrates and verte- 
brates, including development, evolution, and 
ecology. This chapter does a nice job of provid- 
ing a conceptual framework for the rest of the 
book. The editors also provide a brief epilog at 
the end of the book that ties together the 
themes of the separate chapters and suggests 
productive avenues for future research. My only 
criticism is that the links between larval biology 
of invertebrates and vertebrates are not always 
clear, and I cannot help but think, from the per- 
spective of a vertebrate biologist, that the book 
would have been even more successful if it had 
a more limited taxonomic focus. 

Several chapters will be of great interest to 
herpetologists. James Hanken's chapter on 
"Larvae in Amphibian Development and Evo- 
lution" is a high point of the book. It provides 
a masterful synthesis of amphibian larval de- 
velopment and evolution, beginning with the 
fossil record of larval amphibians and pro- 
gressing through a discussion of complex life 
histories in amphibians, heterochrony devel- 
opment and morphological diversification, 
and the loss of larvae in many lineages of am- 
phibians. Hanken's approach is strongly phy- 
logenetic, with numerous cladograms used to 
illustrate evolutionary changes in patterns of 
development and life history. It should be re- 
quired reading for any graduate students con- 
templating work on larval development or am- 
phibian life histories. 

Christopher Rose provides an excellent re- 
view of hormonal control of larval development 
in amphibians. His treatment goes beyond stan- 
dard textbook discussions of the subject, often 
based on voluminous studies of Xenopus, Rana, 
and Ambystoma, to include discussions of hor- 
monal control in a wide variety of amphibians, 
including those with direct development. He 
also briefly discusses hormonal mediation of vi- 
viparity. Another standout chapter is one by 
Laurie Sanderson and Sarah Kupferberg, which 
discusses the development, functional morphol- 
ogy, and ecology of larval feeding in both am- 
phibians and fishes. Much of this material has 
been reviewed in other publications, but this is 
the best synthesis I have seen and the only one 
that integrates discussions of filter feeding and 
suction feeding in both amphibians and fishes. 
It also is the most ecological of the chapters and 
clearly illustrates how underlying patterns of de- 
velopment and morphological variation are tied 
to differences in feeding ecology. This would be 
an excellent introduction for graduate students 
interested in larval feeding ecology who know 
little or nothing about the functional biology of 
larvae. 

A couple of other chapters touch on topics of 
interest to herpetologists. Eric Greene's chapter 
on phenotypic variation has a brief discussion 
of trophic polymorphism and cannibalistic 
morphs in amphibian larvae, a topic also briefly 
discussed by Sanderson and Kupferberg. A very 
short chapter by Michael Hart and Gregory 
Wray on heterochrony touches briefly on am- 
phibians but is devoted mostly to tunicates. 
Hanken's chapter has more to offer vertebrate 
biologists on this topic. The biology of fish lar- 
vae is not covered extensively in this book, de- 
spite the great interest among ichthyologists in 
the early life histories of fishes. Nevertheless, 
the single chapter devoted entirely to larval fish- 
es, by Jacqueline Webb, is an excellent one and 
is particularly useful for someone who knows 
next to nothing about the subject. She reviews 
general patterns of larval fish development, the 
problems posed by a planktonic lifestyle, and 
morphological specializations. Her discussion of 
the morphology and development of the sen- 
sory systems is especially detailed. I found this 
chapter to be a very useful source of informa- 
tion for a vertebrate biology course, because the 
textbook for that course (Pough et al., 1999) 
has little to say about larval fishes. I was espe- 
cially intrigued by her illustrations of the bizarre 
forms of many larval fishes. 

Overall, this book will be a useful reference 
on the shelves of herpetologists, ichthyologists, 
and integrative vertebrate biologists. It also will 
be most useful to researchers in the currently 
hot field of evolution and development whose 
interests cut across taxonomic lines between 
vertebrates and invertebrates. 
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PROCEEDINGS OF THE 5TH INDO-PACIFIC 
FISH CONFERENCE. B. Séret and J.-Y Sire 
(eds.). 1999. Société Française dTchthyologie & 
Institut de Recherche pour le Développement, 
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Paris. ISBN 2-9507330-5-0. 888 p. $68.00 plus 
$19.00 postage to North America. (Available 
from: B. Séret, Société Française d'Ichthyologie, 
43 rue Cuvier, 75231 Paris cedex 05, France.)• 
This substantial volume contains papers pre- 
sented in Nouméa, New Caledonia, from 3-8 
November 1997. The basic theme is to provide 
the latest results of studies on the biodiversity 
of marine and freshwater fishes of the Indo-Pa- 
cific area. There are 79 peer-reviewed papers in 
a variety of areas: fresh and brackish water fish- 
es; coastal fishes of reefs, lagoons, and man- 
groves; pelagic fishes; deep-sea fishes; chondri- 
chthyan fishes; endangered species, conse- 
quences of species introduction; phylogeogra- 
phy, genetic and chromosomal differentiation; 
resource assessment; fish farming, aquarium 
fish issues; reproduction, growth, physiology; 
population and community ecology; fish larvae; 
parasitology and ichthyology; databases on 
Indo-Pacific fishes; future of ichthyological re- 
search in the tropical Indo-Pacific; fish collec- 
tion management; fish poisoning; fish behavior; 
elasmobranch as contemporary biological mod- 
els; relations between man and fish in South Pa- 
cific cultures. Each paper is in English with a 
second abstract in French, and each has its own 
bibliography. Color illustrations are sprinkled 
throughout the volume. 

M.-L. Bauchot sets the stage with a 21-page 
sketch of the history of discovery of the Indo- 
Pacific region by European explorers. Her pa- 
per is attractively illustrated with maps and 
drawings of naturalists and fishes. In a paper on 
zoogeography of coral reef fishes, Randall re- 
minds us that the Indo-Malayan region (south- 
east Asia, East Indies, northern Australia) has 
the richest fauna estimated at 2900 species of 
reef and shore fishes. He attributes this fact to 
the stability of sea temperatures in this region 
during the ice age and to the presence of east- 
west barriers to dispersal due to glacial lowering 
of sea level in Torres, Malacca, and Sunda 
Straits. 

New Caledonia is of continental origin unlike 
most Pacific islands which are volcanic. It broke 
away from Australia in the late Cretaceous. 
Much of the flora is related to plants of Austra- 
lia and New Zealand. The fish fauna is typically 
Indo-Pacific, but there is an endemic galaxiid in 
freshwater. Marquet and Mary discuss the fresh- 
water fishes of New Caledonia and map the dis- 
tribution of 13 species including Galaxias neo- 
caledonicus. Families of economic interest in 
freshwater include Anguillidae, Kuhliidae, Mu- 
gilidae, and Gobiidae. 

Systematic papers of many levels are scattered 
throughout the volume including new species 

descriptions such as a new cobitid from Thai- 
land by Sontirat and generic relationships of in- 
ternally fertilized southeast Asian halfbeaks by 
Meisner and Collette. Meunier and Zylberberg 
present SEM and TEM ultrastructural evidence 
to support the contention that the scales of the 
coelacanth, Latimeria chalumnae, an extant sar- 
copterygian fish, are similar to those of the elas- 
moid scales of the Teleostei which belong to the 
Actinopterygyan lineage. Collette compares 
mackerels, molecules, and morphology and 
concludes that finding a stable phylogenetic hy- 
pothesis is a process of "reciprocal enlighten- 
ment." 

Natural history information abounds in this 
volume. McDowall and Stewart describe newly 
found specimens of Agrostichthys parkeii (Rega- 
lecidae) from New Zealand. This bizarre, ex- 
tremely slender, compressed, and elongate rib- 
bonfish can reach 530 mm TL and has a dorsal 
filament 80% of its body length. This species 
may be able to generate a weak electric dis- 
charge. 

The largest collection of papers is in the 
chondrichthyan fishes section. Among the 12 
papers is a discussion of the biogeography of 
Australasian chondrichthyan faunas by Last and 
Séret. "Vâno et al. report on the lOth known 
specimen of megamouth shark, Megachasma pe- 
lagios. This mature female from Japan, with oo- 
cytes in the right ovary, was 5.44 m and had 
mating scars on the trunk, head, and first dorsal 
fin. Albert et al. review brain sizes in fishes in- 
cluding the 19 g brain of the 1040 kg mega- 
mouth No. 10. They conclude that chondri- 
chthyans possess the largest brains among fish 
groups, both absolutely and in proportion to 
their body sizes. 

Faliex provides an interesting review of par- 
asites as natural fish tags that can be useful for 
taxonomic, biogeographic, and evolutionary 
studies. There are seven papers on fish poison- 
ing. Molgó et al. review the bioactive agents 
involved in various types of fish poisoning in- 
cluding ciguatera, scombroid, puffer, and 
shark poisoning. Bataille-Benguigui, an anthro- 
pologist, provides a thoughtful paper on hu- 
man-fish relationships within Polynesian cul- 
ture and calls for a multidisciplinary approach 
to fish studies. 

The above are just a sample of the variety of 
topics in this volume. There is something for 
everyone interested in Indo-Pacific fishes in this 
very useful compilation. The breath and depth 
of coverage make me want to review past con- 
ference proceedings to see what I missed and 
to attend the next conference. 
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FISHES OF BERMUDA: HISTORX ZOOGE- 
OGRAPHY ANNOTATED CHECKLIST, AND 
IDENTIFICATION KEYS. William F Smith-Van- 
iz, Bruce B. Collette, and Brian E. Lockhurst. 
1999. American Society of Ichthyologists and 
Herpetologists, Special Publication No. 4. Allen 
Press, Lawrence, Kansas. ISBN 1-891276-09-3. 
424 p. S48.00 (hardcover).•This handsome 
volume is the result of 25 years of effort to ob- 
tain a better understanding of Bermuda fishes. 
The task included not only fieldwork and the 
examination of museum specimens but the rais- 
ing of funds necessary for publication. To the 
authors' credit, they were able to communicate 
their enthusiasm for the project to organiza- 
tions and individuals who provided adequate 
support. 

In terms of the need to provide an up-to-date 
catalog of the fishes of Bermuda, the authors 
could have been justified in producing a simple 
checklist with keys for identification. Instead, 
they did a great deal more so that their book 
will set a new standard for reporting the ichthy- 
ology of oceanic islands. Especially notable are 
the sections devoted to geology, habitats, history 
of previous work, fishery resources, and zooge- 
ography. 

Ichthyological work in Bermuda began with 
Henry Maurice Drummond-Hay (1814-1896). 
Between 1846 and 1851, he produced a series 
of 100 watercolors of fishes that had exceptional 
scientific accuracy; 41 of them are reproduced 
in this volume. Drummond-Hay's illustrations 
are followed by 24 colored photographs of var- 
iable quality that suffer in comparison. The re- 
maining figures, black-and-white photographs 
and line drawings, are uniformly good. The out- 
line drawing of each fish family is a helpful aid 
to identification. The book cover is attractive 
with four of Drummond-Hay's illustrations 
placed around an outline map of Bermuda. 

The section devoted to the biographies of the 
early Bermuda naturalists provides useful his- 
torical information. Details are given about the 
lives and accomplishments of nine people who 
made major contributions to our knowledge of 
Bermuda fishes. The account begins with John 
Tavernier Bartram (1811-1899) and ends with 
John Tee-Van (1897-1967). The most colorful 
member of the group was Charles William Bee- 

be (1877-1962). Beebe was best known for his 
bathysphere adventures, but he was also the au- 
thor of 21 books and more than 800 articles, 
many of them dealing with Bermuda. He led 
more than 50 scientific expeditions and de- 
scribed 87 new species of fishes, a prodigious 
lifetime accomplishment. 

Oceanic islands have reduced biotas in com- 
parison to the closest mainland. Biologists in- 
terested in such places pose typical questions 
such as (1) what species are present? (2) how 
did they get there? (3) how long have theybeen 
there? and (4) are there indications of ende- 
mism? In regard to the first question, the au- 
thors took care to document the occurrence of 
all the species on their checklist and to provide 
pertinent comments about each one. Much ad- 
ditional information is provided in the form of 
convenient tables, that is, fishes introduced to 
Bermuda; data on range, habitat, and diet; fish- 
es reported as the result of misidentifications; 
comparison of family diversity to that of nearby 
localities; a biogeographic analysis; and a list of 
fishes historically present but presumed to now 
be extinct. 

Questions number two through four are of 
primary interest to biogeographers. On page 
80, the authors agreed with McDowell (1968) 
that ". . . ocean currents combined with the dis- 
persal capability and continued influx of pelagic 
larvae via the Gulf Stream have reduced the ef- 
fectiveness of geographical isolation as a zoo- 
geographic barrier and accounts for the rela- 
tively low number of Bermuda endemics." To 
this statement, they added information indicat- 
ing that, during the last glacial maximum, the 
position of the Gulf Stream was shifted farther 
south. Consequently, they said, "Bermuda spe- 
cies at or near their thermal tolerance were 
probably eliminated." The authors also noted 
that there was a significant loss of habitat caused 
by the drop in sea level during the ice age. 

As the authors have shown in their figure 2, 
the contemporary position of the Gulf Stream 
is far to the west and north of Bermuda. Be- 
cause the archipelago does not lie within the 
direct influence of the Gulf Stream, it is difficult 
to see how a continued influx of pelagic larvae 
via the Gulf Stream could be taking place. Cer- 
tainly, larvae can be picked up by the Gulf 
Stream and initially transported, but to reach 
Bermuda, they would have to disperse over a 
huge oceanic expanse. In a following para- 
graph, the authors suggest transport by cold- 
core rings that are budded off the Gulf Stream. 
But such rings elevate and carry cold slope wa- 
ter into the Sargasso Sea. They are not likely to 
provide suitable conditions for tropical larvae. 



BO OK REVIEWS 635 

During the Wisconsin glaciation, the Gulf 
Stream was displaced to the south, and Ber- 
muda was more directly affected. However, at 
that time, the sea surface temperature was 
much too cold for tropical organisms. 

Considering that Bermuda is an old, well-iso- 
lated, oceanic archipelago lying more than 600 
miles from the continental shore, how can one 
account for the extremely low endemism of 
2.9%? Granted that its external relationships 
are with the Bahamas and the southern U.S. 
coast, the apparently low level of gene flow 
should not preclude the evolution of many en- 
demic species. Other oceanic islands of similar 
age and isolation demonstrate relatively high 
levels of endemism. For example, endemism in 
Hawaiian fishes is 23.1% (RandaU, 1998), and 
for Galapagos fishes it is 14-16% (McCosker, 
1998). 

Some years ago (Briggs, 1966), I published a 
paper on oceanic islands, endemism, and ma- 
rine paleotemperatures. I noted that tropical 
species were confined within the 20 C isocryme 
(a line depicting average sea surface tempera- 
tures for the coldest month). Bermuda was seen 
to be situated very close to the isocryme that 
formed the northern border of the tropics. On 
the other side of the Atlantic, the Cape Verde 
islands were similarly situated. Both island 
groups had shore fish faunas with very low rates 
of endemism. I concluded that, during the Wis- 
consin ice age, the tropical species were elimi- 
nated and that, following the renewal of tropical 
temperatures, those archipelagoes had been re- 
populated. 

The more recent literature on North Atlantic 
climatic history lends support to the theory of 
an ice age elimination of the Bermuda tropical 
fauna. In the Western Atlantic, the temperature 
decline had a devastating effect all the way 
south to the Caribbean where the drop was 
about 4 C (Stanley, 1989). Therefore, it seems 
unnecessary to explain the low endemism at 
Bermuda by invoking such causes as a constant 
influx of larvae via the Gulf Stream or the ice 
age drop in sea level. The southward displace- 
ment of the Gulf Stream could not have 
brought in cooler water because it did not shift 
as far south as Bermuda (Keffer, 1988; Stanley, 
1989). It seems evident that the extinction of 
the tropical species in Bermuda was the direct 
result of a severe temperature decline that af- 
fected the whole of the North Atlantic Ocean. 
The repopulation, probably by waif dispersal, 
took place so recently that, in most cases, new 
species have not had time to evolve. 

Another valuable section of the book is that 
devoted to the history and management of the 

fishery resources. Bermuda was colonized by 
1612. Only 20 years later, there were signs that 
the shore lines were becoming overfished. By 
the year 1700, more than 300 two-masted fish- 
ing boats were being used. Since that time, an 
increasing number of regulations have been 
passed to sustain the fish stocks in the face of a 
large demand. Bermuda now has a population 
of more than 58,000 people and an annual tour- 
ist influx of over 500,000. It appears that Ber- 
muda is having considerable success in its con- 
servation efforts. Its present fishery manage- 
mentplan is worth study by other countries who 
value their reef resources. 

The book has two appendices. The first is a 
list of species of selected families that also occur 
on the U.S. coast, the Florida Keys, or the Ba- 
hamas. Appendix 2 consists of a map and sta- 
tion data for the extensive collection of Ber- 
muda fishes housed at the Academy of Natural 
Sciences in Philadelphia. Also, the Literature 
Cited section is comprehensive and there is an 
index to the scientific and common names. De- 
spite my comments about the zoogeography sec- 
tion, this is an exemplary book in which the 
authors and the ASIH can take justified pride. 
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SHARKS, SKATES, AND RAYS: THE BIOLOGY 
OF ELASMOBRANCH FISHES. William C. 
Hamlett, ed. 1999. Johns Hopkins University 
Press, 2715 North Charles Street, Baltimore, 
Maryland 212184363. ISBN 0-8018-6048-2. 515 
p. SI 15.00 (hardcover).•The last decade of the 
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millennium has witnessed a remarkable shift in 
the public perception of sharks and their batoid 
relatives. Because of an increased awareness 
that sharks may, in fact, be beneficial to the 
ocean ecosystem, the Hollywood image that 
sharks are lying in wait for unsuspecting beach- 
goers has undergone a dramatic metamorpho- 
sis. In addition to numerous television docu- 
mentaries, much of the credit for the renewed 
awareness must be given to the dozen or so 
books published during the past 15 years pro- 
viding vivid glimpses of the natural history of 
this incredible group of animals. With the ex- 
ception of several nicely organized symposium 
proceedings focusing on specific aspects of elas- 
mobranch biology, it has been some time since 
a technical offering encompassing virtually all 
of the functional anatomy found in sharks has 
been attempted. The volume reviewed here is 
such an undertaking. 

In his Preface, William Hamlett implies that 
his book might serve as a successor to the 1922 
Frank Daniel classic. The Elasmobranch Fishes, 
which reappeared as a second edition in 1928 
and as a third, revised edition in 1934. In fact, 
on first glance, the Tables of Contents in the 
Hamlett volume and the Daniel editions are vir- 
tually identical, from the topics selected to the 
relative order of their presentation. In building 
on the Daniel legacy, Hamlett, by his own ad- 
mission, has decided to focus on a systems ap- 
proach, restricted to anatomy and physiology. 
For the most part, the contributors assembled 
have succeeded in restating and updating the 
knowledge of elasmobranch functional anatomy 
originally offered by Daniel. A refreshing varia- 
tion on the theme is the concerted effort by the 
contributors to address the batoid literature 
whenever possible. Although attention to the 
batoid relatives is certainly welcomed, its inclu- 
sion undoubtedly led to the unfortunate choice 
of Sharks, Skates, and Rays as the book's title. 
This title may be a source of confusion to un- 
knowing buyers who are familiar with the pop- 
ular Gilbert, Mathewson, and Rail volume of the 
same name, also published, coincidentally, by 
the Johns Hopkins University Press. 

The volume at hand is organized into 16 
chapters plus an appendix containing a check- 
list of living elasmobranchs. The chapters do 
not conform to any one particular format, al- 
lowing each contributing author to cover the 
topic in a fashion of his or her choosing. The 
chapters are enhanced with a variety of draw- 
ings, graphs, or plots, and many contain black- 
and-white photographs to illustrate the anato- 
my, histology, or ultrastructure. 

The   first   chapter,   "Systematics   and   Body 

Form," is tremendously expanded over Daniel's 
version. In tackling this complicated topic, 
Leonard Compagno admits ". . . that there are 
at least as many classifications ... of cartilagi- 
nous fishes as authors who have published 
them." Nevertheless, Compagno is an excellent 
choice to provide his version and does so in a 
clearly deñned framework of recognized prob- 
lem areas in neoselachian classification and 
phylogeny and appropriately includes referenc- 
es that provide alternative interpretations. The 
bulk of the chapter is a review of the extant 
neoselachian orders and families and includes 
the batoids. The illustrations are not intended 
as reproductions from his FAO Species Cata- 
logue but are rather simplified, not-to-scale sil- 
houettes that serve his purpose of stressing the 
variations in body form described in great detail 
in the accompanying text. 

Chapter 2, "Integumentary System and 
Teeth," is a nicely organized, well-documented, 
informative chapter, describing evolutionary, 
structural, and functional aspects of the skin, 
placoid scales, stomodaeal denticles and gillrak- 
ers, dermal fin rays, fin spines, and teeth. Au- 
thored by Norman Kemp, this chapter is high- 
lighted with detailed line drawings and photo- 
graphs, including histological sections, micro- 
radiographs, and electron micrographs, to 
illustrate his message. The section devoted to 
the teeth of elasmobranchs is especially note- 
worthy. 

The third chapter, the second contributed by 
Leonard Compagno, provides a comprehensive 
account of the elasmobranch endoskeleton. In 
a descriptive style that is more detailed than is 
typically found in a comparative anatomy text, 
Compagno methodically depicts the numerous 
components of the axial skeleton, vertebral col- 
umn, and appendicular skeleton for living 
sharks as well as living rays. As in his earlier 
chapter, Compagno's illustrations enhance the 
take-home message of the text. Through the use 
of idealized skeletal drawings, instead of the typ- 
ical depiction of the spiny dogfish as a repre- 
sentative elasmobranch, concepts of endoskele- 
tal variation among neoselachian sharks and 
rays are more easily conveyed. 

Two chapters are devoted to the muscular sys- 
tem, chapter 4 concentrating on the gross anat- 
omy and chapter 5 focusing on the microscopic 
anatomy and physiology. The first part of chap- 
ter 4, coauthored by Karel Liem and Adam 
Summers, assumes a rather classic approach to 
descriptive anatomy and includes crisp render- 
ings of the usual somatic muscular perspectives. 
A refreshing addition is the inclusion of batoid 
somatic musculature illustrations. The highlight 
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of this chapter is a thoroughly referenced sec- 
tion on functional morphology, documenting 
recent experimental efforts to relate muscular 
systems to their ultimate functions, including 
the mechanics of feeding, respiration, and lo- 
comotion. 

In the second muscle chapter, Quentin Bone 
relates very nicely the information available on 
elasmobranch muscle fibers. The section on 
sharks is divided into well-documented and 
clearly illustrated discussions of microscopic 
anatomy, electrophysiology, and biochemistry, 
with obvious emphasis on the relationship of 
structure to function. A considerable portion of 
the chapter is devoted to batoid musculature, a 
topic that historically has received very little at- 
tention. In fact, the current knowledge is so 
sparse that much of this batoid section is un- 
published material of the author, including in- 
formative comparisons between shark and ba- 
toid muscle fiber anatomy, innervation, and 
functional roles. 

Chapter 6 is an extensively referenced ac- 
count of the elasmobranch digestive system. Us- 
ing photographs and detailed illustrations of 
gross anatomy, in combination with light and 
fluorescent micrographs, coauthors Susanne 
Holmgren and Stefan Nilsson have clearly sum- 
marized the organ arrangement, innervation, 
and endocrine control of the elasmobranch di- 
gestive process. The section devoted to the phys- 
iology of gut motility and blood flow is effec- 
tively presented, with x-ray photography and 
representative experimental data to illustrate 
various aspects of digestive tract physiology. 

The seventh chapter, authored by Patrick But- 
ler, describes the respiratory system as it relates 
to the morphology and blood circulation of the 
gills. With the exception of a 1992 reference to 
digital radiographie imaging of circulating 
blood, however, the information in this chapter 
appears to differ very little from that put forth 
in a 1988 review by the same author on the 
same topic, including essentially the same col- 
lection of drawings and photographs. 

The next two chapters address the elasmo- 
branch circulatory system. In chapter 8, Ramon 
Munoz-Chapuli provides a comparative discus- 
sion of the peripheral circulation across six elas- 
mobranch taxa: three selachian and three ba- 
toid. The anatomical comparisons are elegantly 
presented through corrosion casts, many of 
which are included as photographs and provide 
a dramatic way to illustrate the differences. In 
chapter 9, Geoffrey Satchell addresses some of 
the "distinctive attributes" of elasmobranch cir- 
culation. Although discussions of the pseudob- 
ranch,   cutaneous   vessels,   lateral   abdominal 

veins, venous sinuses, hepatic vein sphincters, 
and various retial systems contributing to blood 
warming are appropriate for this chapter, the 
summary of the elasmobranch immune system 
is grossly outdated and, in many instances, in- 
accurate. 

Among this book's finest chapters is chapter 
10, simply titled, "Heart." Not only has he con- 
tributed a thorough and clearly illustrated chap- 
ter, Bruno Tota has also compiled a compre- 
hensive mix of the classic and contemporary 
(40 citations from the 1990s) literature pertain- 
ing to the elasmobranch heart and its function. 

The 11th chapter, authored by Michael Hof- 
mann, is a nicely presented, thoroughly docu- 
mented anatomical description of the elasmo- 
branch nervous system, with references to elec- 
trophysiology and function (behavior) whenev- 
er possible. The use of subdivided brain 
cross-sections, with a histologically stained half 
and an illustrated half showing locations of ma- 
jor nuclei, are particularly effective. 

Chapter 12, coauthored by Horst Bleckman 
and Michael Hofmann, is a well-organized re- 
view of the anatomy, peripheral physiology, be- 
havior, and neural connections for the handful 
of special senses, including chemical, visual, 
acoustic, hydrodynamic, tactile, electric, and 
magnetic reception, that have contributed 
greatly to the evolutionary success of the elas- 
mobranch fishes. The extensive list of referenc- 
es is a nice blend of the classic and contempo- 
rary literature on the variety of these sensory 
topics. 

A chapter on the rectal gland, contributed by 
Kenneth Olson, and a chapter on the urinary 
system, coauthored by Eric Lacy and Enrico Re- 
ale, focus on the strategies developed by elas- 
mobranchs to maintain osmotic and ionic ho- 
meostasis. Both chapters are dominated by ul- 
trastructure as the means to describe the phys- 
iological significance of the respective organs. 
Lacy and Reale, recognized experts on the func- 
tional morphology of the elasmobranch kidney, 
do a particularly nice job of sorting through the 
literature describing renal structure and func- 
tion obtained from a variety of sharks, skates, 
and rays, from both marine and freshwater en- 
vironments. 

The final two chapters in the book address 
the female and male reproductive systems, re- 
spectively, and are contributed by volume editor 
William Hamlett, with Thomas Koob as coau- 
thor on the female system. Both chapters are 
excellent summaries of the numerous reviews of 
elasmobranch reproduction that have appeared 
during the past few decades, with updated in- 
formation  from  the  current literature. Refer- 
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enees eited in both chapters are appropriately 
extensive. 

In keeping with his stated intent to offer a 
resource of general introductory information 
with current technical citations, Hamlett has 
succeeded in compiling an extremely useful 
elasmobranch reference text for no\dces and ex- 
perts alike. As a result, this volume can be rec- 

ommended as a valuable addition to personal 
libraries, libraries at marine laboratories, and 
departmental libraries at teaching facilities of- 
fering courses in elasmobranch biology. 

CARL A. LUER, Senior Scientist, Mote Marine Labo- 
ratory, 1600 Ken Thompson Parkway, Sarasota, 
Florida 34236-1096. E-mail: caluer@moteorg. 
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MONTEVERDE. ECOLOGY AND CONSERVA- 
TION OF A TROPICAL CLOUD FOREST. Na- 
lini M. Nadkarni and Nathaniel T. Wheelwright, 
eds. 1999. Oxford University Press, New "ibrk. 
ISBN 0-19-513310-2. 608 p. S75.00 (paper).• 
This large multiauthor volume provides a com- 
prehensive review of biological research con- 
ducted at Monteverde, Costa Rica, one of the 
premier biological preserves in the world. The 
first three chapters describe the history of the 
reserve, its physical setting and climate, and its 
vegetation. Four taxonomic chapters review the 
terrestrial animals of the forest (insects and spi- 
ders, amphibians and reptiles, birds, and mam- 
mals). The book concludes with synthetic chap- 
ters on plant-animal interactions, ecosystem 
ecology and forest dynamics, agriculture, and 
conservation (with two chapters on the last top- 
ic). The chapter on amphibians and reptiles by 
Alan Pounds will be of most interest to readers 
of this journal. He provides a concise summary 
of the distribution and diversity of amphibians 
and reptiles of the area, followed by detailed 
discussions of research conducted at Montever- 
de on population ecology, reproductive ecology, 
habitat use, and conservation issues. A four- 
page appendix at the end of the book provides 
a comprehensive list of all amphibian and rep- 
tiles species at Monteverde, with a summary of 
their distribution and microhabitat use. Like all 
of the taxon-oriented chapters in the book, this 
chapter concludes with a series of short essays 
on aspects of amphibian and reptile biology. Jay 
Savage discusses his discovery of the golden 
toad (Bufoperiglenes), and Alan Pounds discusses 
the impact of population declines or extinction 
of the golden toad and other amphibians at 
Monteverde in initiating the current concern 
about declining amphibian populations around 
the world. Martha Crump contributes an essay 

on how female meadow treefrogs (Hyla pseudop- 
uma) choose their oviposition sites. All of these 
essays provide personal stories of research at 
Monteverde by the various authors. Every grad- 
uate student and senior researcher who has 
done, or plans to do, research at Monteverde or 
elsewhere in Costa Rica will want to have a copy 
of this book, as will almost anyone interested in 
tropical biology.•K.D.W. 

AMPHIBIANS AND REPTILES IN THE MID- 
DLE EAST. Ragnar Kinzelbach and Max Kas- 
parek, eds. 1999. Zoology in the Middle East 19. 
ISSN 0939-7140. 130 p. Available from Max Kas- 
parek Verlag, Mönchhofstrasse 16, 69120 Hei- 
delberg, Germany. E-mail: Kasparek@t-online. 
de. DM 37 -I- postage (paper).•This publica- 
tion is a special issue of the journal Zoology in 
the Middle East focused entirely on amphibians 
and reptiles. There are 13 papers contributed 
by authors from Europe and several Middle 
Eastern countries. Most of the contributions 
deal with systematics, including a description of 
a new species of gecko, several short notes deal- 
ing with the status of previously described spe- 
cies or new distributional records, and a couple 
of studies of geographic variation in lizards. 
There also are two papers on nesting and em- 
bryological development of sea turtles, a gen- 
eral paper on the biology of a tortoise species, 
a description of calls of a ranid frog from Israel, 
and a brief note on distress vocalizations pro- 
duced by a salamander {Mertensidla). The vol- 
ume ends with a list of papers on amphibians 
and reptiles published in previous issues of this 
journal. Most of these papers are likely to be of 
interest only to specialists working on particular 
groups, and it seems unlikely that most herpe- 
tologists will want to purchase this issue of the 
journal separately.•K.D.W. 


