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BOOK REVIEW S

Barth, F. G. (Ed.) 1985 . Neurobiology of Arachnids . Springer-Verlag, Ne w
York . 385 pp . 174 textfigs . (price $69.50) .

In this first monograph on the subject of arachnid neurobiology, most of the
coverage (approximately 70 percent) concerns what has been the primary interes t
of the majority of workers in the field—sensory systems and behaviors mediated
by the senses . Nevertheless, the reviews of other aspects of neurobiolog y
sufficiently round out the book and broaden its usefulness .

The central nervous system of arachnids has attracted the attention of relatively
few investigators, compared to that of insects and crustaceans . It is treated here
in chapters on anatomy (Babu) and ontogeny (Weygoldt), followed by one o n
neurosecretion (Legendre) .

In the lengthiest sections of the book, early chapters on vision in spiders —
morphology and optics (Land), photoreceptor functioning (Blest), and spectra l
sensitivity (Yamashita)—are complemented later by a study of visual discrimina-
tion in salticids (L. Forster) and two examinations of visual and idiotheti c
orientation in agelenids (Gorner and Claas ; Mittelstaedt) . Likewise, coverage of
mechanoreceptors—tactile hairs and spines, and scopula hairs (Foelix) ; trichobo-
thria (Reissland and Gorner) ; and slit sensilla (Barth)—provides a basis fo r
understanding later chapters on the diverse functions of the spider's vibratio n
sense (Barth) and the role of proprioception in mediating locomotion (Seyfarth) .
An additional aspect of the sensory system, the occurrence of peripheral synapses
in arachnids, is presented by its discoverer (Foelix) .

Much of the relatively limited information on arachnid motor systems is
summarized in a chapter that includes the author's (Sherman) special area, neura l
control of the heartbeat. How motor output is affected by sensory and centra l
nervous system mechanisms to yield locomotion in scorpions is the topic of th e
following chapter (Root) . The book 's final paper (Fleissner and Fleissner)
presents an analysis of the neurobiological clock underlying the circadian rhyth m
of visual sensitivity in scorpions .

While all of the chapters provide useful reviews of their topics, many also
include especially large sections devoted to very recent research or contai n
heretofore unpublished findings . Noteworthy here are the reviews by Blest on th e
fine structure of spider photoreceptors, by Yamashita on the spectral sensitivit y
of spider photoreceptors, by Seyfarth on spider proprioception, by Mittelstaed t
on spider navigation, and by the Fleissners on circadian clocks in scorpions .
Although some of the content of a few chapters (the two by Barth and the one
by L. Forster) can be found in previous contributions by their authors to recent
books on spider communication and on sense organs, nowhere else can one fin d
the wealth of information and completeness of coverage of the major topics o f
arachnid neurobiology as in this excellent monograph that Barth has brought
together . The availability of this publication should increase the possibility tha t
arachnids will be brought into the laboratories of some of the othe r
neurobiologists, who so far have generally ignored this class of arthropods .
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Unlike those many monographs which suffer from publication delays, this on e
is as up to date as possible, with some of the contributions containing reference s
to papers published in 1985 . The book is handsomely illustrated, with clea r
diagrams and high-quality electron micrographs. Typographical errors are
minimal and not distracting, reflecting the carefulness and language skills of th e
editor. Indeed, although he and about half of the contributors are German, al l
of the chapters are , written clearly in English, reflecting Barth's desire to reac h
as broad an audience as possible .

Jerome. S. Rovner, Zoological Sciences, Ohio University, Athens, Ohio, 45701 .

Eberhard, W. G. 1985. Sexual Selection and Animal Genitalia . Harvard
University Press, Cambridge, Massachusetts and London, England . 244 pp . (Price
$25 .00) .

Why are genitalia, particularly male genitalia, so useful as taxonomic
characters for distinguishing closely related species? Most of us probably assum e
that animals evolve genital differences to prevent interspecific mating. Or put
another way, animals other than arachnologists also use genitalia for specie s
identification . W. G. Eberhard's provocative new book contends that this
traditional interpretation is erroneous, and elaborates a new hypothesis, namel y
that male genitalia have evolved so rapidly and divergently in response to female
mate preference among males of the same species .

In form, the book is an extended argument . Chapter 1 documents the
phenomenon. Male intromittant organs are useful in species-level taxonomy in
animals ranging from arthropods, planarians and nematodes to sharks, snake s
and rodents . Rapid evolution of male genitalia may therefore be one of the most
ubiquitous patterns in nature . Chapters 2-4 consider several previous hypotheses ,
including the species identification hypothesis, and explains why none of these
hypotheses adequately explains observed patterns of genital diversity .

Chapter 5 outlines Eberhard's female choice hypothesis . Briefly, the hypothesi s
assumes that females prefer as mates certain conspecific males on the basis o f
some genital trait . Even if there is no other adaptive advantage associated wit h
this trait, the fact that females prefer males exhibiting the trait gives those males
a fitness advantage, and the trait will spread . If females prefer a more elaborat e
form of the trait, then the trait will become more and more elaborate until its
advantage relative to mating is balanced by its disadvantage relative to survival .
A key feature of this argument is that females will prefer traits which ar e
arbitrary with respect to other aspects of male fitness . Thus male genitalia can
be expected to evolve the elaborate and bizarre morphology with which
arachnologists are so familiar.

Chapters 6-11 consider arguments and evidence for and against Eberhard 's
hypothesis . Among other things, he demonstrates convincingly that numerou s
mechanisms exist by which females might influence which of several mate s
actually succeed in fertilizing her eggs—a necessity for the theory to work . Both
in these, and previous, chapters Eberhard uses his extensive knowledge of th e
arachnid literature to support his arguments . Of more than 700 references cited ,
nearly 100 pertain to arachnids .


