
The list of references is relatively com- 
plete and very representative of the good 
tropical cyclone research reports pub- 
lished in the last 40 years. The illustra- 
tions are excellent and include many 
outstanding photographs of hurricanes 
and hurricane damage. For  a first edition 
there are few errors. 

R. CECIL GENTRY 
Department of Physics a n d  Astr.onoiny, 
Clemson University, 
Clemson, South Carolina 29631 

Mental Representations 

Imagery. NED BLOCK, Ed. MIT Press, Cam- 
bridge, Mass., 1981. viii, 262 pp.. illus. Cloth, 
$15; paper, $7.50. A Bradford Book. 

The role of imagery in mental life has 
f ~ r  centuries been a recurrent topic of 
debate. Over the past decade the contro- 
versy has become especially heated, fu- 
eled by resurgent scientific interest in 
human cognition. The roots of disagree- 
ment are readily apparent. Most people 
will attest to  their awareness of percept- 
like mental experiences, often visual, 
such as  an image of the Statue of Liber- 
ty. They may claim to form such images 
in the process of performing certain cog- 
nitive tasks, such as  deciding which of 
the statue's hands holds a torch. But 
such compelling introspections run head- 
on into a basis for rational skepticism: 
the notion that people have "pictures in 
their heads" immediately seems either 
conceptually incoherent or factually ab- 
surd. The imagery controversy, which 
has permeated both cognitive psycholo- 
gy and philosophy, has been a struggle 
toward a reconciliation of introspection 
with rational analysis. 

This volume includes eight papers 
(most of them reprinted) that discuss the 
nature and function of mental imagery, 
with an introduction by Block. Both phi- 
losophers and psychologists are repre- 
sented, and the collection intersperses 
attempts at  conceptual clarification of 
the imagery concept with relevant psy- 
chological research and theory. Block's 
introduction provides a useful overview 
and sets the stage for the issues that 
pervade the later chapters. In particular, 
Block points out a variety of "false is- 
sues" that can easily confuse discus- 
sions of imagery. The debate between 
the "pictorialists" (who claim images 
have depictive properties) and the "de- 
scriptionalists" (who claim images are 
essentially propositional descriptions) is 
not about whether images a re  pictures, 
but about whether they are like pictures 

in relevant respects. The debate largely 
centers, in fact, on the question of what 
respects should be taken as  relevant. 
Other issues that Block identifies as mis- 
leading include the questions of whether 
images exist (in some sense, of course 
they do), whether they are epiphenom- 
enal, whether imagery is similar to  per- 
ception, and whether images are "photo- 
graphic." All of these questions, mis- 
leading or not, are discussed in the chap- 
ters that follow. 

The two leading proponents of the 
"pictorialist" position represented in the 
volume are Jerry Fodor (on the philo- 
sophical side) and Stephen Kosslyn (on 
the psychological side). As the selection 
by Fodor (from his 1975 book, The Lnn- 
guage of Tholrgllr) makes clear. the term 
"pictorialist" is itself rather misleading. 
No one believes that people always think 
in picture-like images or anything of the 
sort. Fodor presents classical arguments 
refuting both the possibility that thought 
can be identified with imagery and the 
view that "looking like" is either a suffi- 
cient or a necessary condition for refer- 
ring. However, on the basis of a variety 
of psychological evidence, he favors the 
modest view that "images under descrip- 
tions" constitute a type of mental repre- 
sentation with depictive properties that 
people use to perform certain cognitive 
tasks (such as visual matching). 

Kosslyn has two chapters in the vol- 
ume. The first (coauthored with Steven 
Pinker, George Smith, and Steven 
Schwartz) is primarily a review of his 
empirical evidence that visual images 
have inherently spatial properties. The 
second presents his theory of imagery in 
more detail. Kosslyn's theory, which has 
been embodied in a computer-simulation 
model, is founded on a technologically 
updated version of the traditional picture 
metaphor: visual images are viewed as  
analogous to displays on a cathode ray 
tube. Like Fodor, Kosslyn subscribes to 
the position that imagery is but one form 
of internal representation, albeit one 
with distinctive properties. Kosslyn 
claims only that images can be construct- 
ed and maintained in active memory, 
allowing for the possibility that long- 
term memory is fundamentally descrip- 
tive in its mode of representation, 

Daniel Dennett and Zenon Pylyshyn 
play the role of "descriptionalists" (or 
"iconophobes," to use Dennett's playful 
term). The first of two chapters by Den- 
nett, which wa\ originally published in 
1969, serves mainly to illustrate the ex- 
tent to which the imagery debate has 
subsequently been clarified. The posi- 
tion he attacks is clearly that of a straw 
man; Fodor's chapter rebuts Dennett's 

major points, and Dennett himself ac- 
knowledges in a new postscript that his 
conclusion was "rash and overstated" 
(p. 59). His second contribution is a 
much more conservative-indeed, admi- 
rably neutral-attempt to  establish a def- 
initional framework for the scientific in- 
vestigation of mental imagery. 

Pylyshyn's brand of iconophobia cen- 
ters on two major points. The first is a 
proposal that imagery, if it is based on an 
analog mental medium, should prove to 
be "cognitively impenetrableM-in es- 
sence, impervious to influences of the 
meaning of that which is being represent- 
ed. The second is a more empirical 
claim, that various phenomena often tak- 
en as evidence for an analog medium (for 
example, apparent "mental rotation") 
actually reflect subjects' "tacit knowl- 
edge" of physics and perception. Koss- 
lyn, replying to Pylyshyn's points, ar- 
gues that the criterion of cognitive im- 
penetrability has little value in the ab- 
sence of a careful stage analysis of 
cognitive tasks. While acknowledging 
the danger that imagery tasks may some- 
times be influenced by tacit knowledge 
and other demand characteristics of ex- 
periments, he reviews a variety of evi- 
dence for depictive properties of imagery 
that is not easily explained by such ex- 
traneous factors. 

Robert Schwartz provides a chapter 
that addresses perhaps the deepest ques- 
tion raised in the imagery debate-how 
do images represent? This question leads 
directly to one yet broader-what is 
symbolization? Schwartz points out the 
vagueness of the superficially plausible 
view that images represent by virtue of 
some "resemblance" to that which is 
being represented. He also makes it clear 
how difficult it is to differentiate among 
representational modes, suggesting there 
may not be one or two, but many forms 
of mental representation. The criteria 
that have been suggested to  define an 
imaginal mode, he argues, are at  best 
imperfectly correlated. Schwartz's cau- 
tionary critique suggests the directions in 
which the imagery debate is likely to 
continue. 

This collection is somewhat narrow in 
its range of contributors; its focus is very 
much in Cambridge. In particular, it 
would have benefited from a paper by 
Roger Shepard, whose research and the- 
oretical views surface repeatedly in vari- 
ous chapters. His work on mental rota- 
tion is introduced in a secondhand fash- 
ion in a chapter by Roger Brown and 
Richard Herrnstein drawn from their in- 
troductory psychology textbook. In a 
note following his introduction, Block 
offers an explanation for Shepard's ex- 
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clusion, which might have been better 
phrased as  an apology. Nevertheless, for 
anyone interested in the current status of 
the imagery controversy, this volume 
offers a convenient introduction. 

KEITH J .  HOLYOAK 
H ~ m a n  Performance Center, 
Department of Psychology, 
University of Michigan, 
Afiln Arbor- 48104 

Periplaneta americana 

The American Cockroach. WILLIAM J. BELL 
and K .  G.  ADIYODI, Eds.  Chapman and Hall, 
London, 1981 (U.S.  distributor, Methuen. 
New York), xviii, 530 pp., illus. $65. 

For a small and retiring creature, the 
cockroach has had a large impact on the 
subjective quality of human life. Perhaps 
because it is cosmopolitan in its distribu- 
tion, it, like the rat,  has been transmogri- 
fied by scientists from a nasty pest into a 
quintessential experimental animal. An 
impressive amount of basic and applied 
research aimed at better understanding 
(arid sometimes extermination) of the 
cockroach is recorded in the libraries of 
the world. In fact, thanks to their antiq- 
uity and adaptability, cockroaches are 
probably a good choice for the scientist 
bent on investigating any aspect of insect 
physiology; this book aims to be a re- 
source for such people. 

'The book contains 15 chapters plus a 
brief introduction by L. M. Roth (which 
combines a clear summary of cockroach 
natural history with a chillingly exten- 
sive list of all the pathogenic organisms 
hairbored by Periplaneta arnericana). A 

(Guthrie and Tindall's The Biology of the 
Cockroach, 1968, and Cornwell's The 
Cockroach, vol. 1, 1968). This was prob- 
ably a good way of expanding the scope 
of the book, although it sometimes 
makes the book less readable; one is 
continually brought up short in mid-idea 
by directives to pursue the point else- 
where. The breadth of the volume is 
impressive; it has sacrificed depth of 
coverage to achieve this and may prove 
frustrating for specialists looking for a 
deep view. On the other hand, it has 
brought together an immense and, like 
its subject, cosmopolitan collection of 
up-to-date references, and this is a valu- 
able service. 

In their preface, the editors express 
the hope that this volume will invite new 
researchers to consider the cockroach as  
an experimental animal. To  this end,  
they ask their contributors to  "place the 
cockroach in perspective with regard to 
its appropriateness . . . for various types 
of biological investigations" and, as 
well, to point out the unanswered ques- 
tions of cockroach biology as  a lure to 
potential investigators. Some (although 
perhaps not all) of the authors have risen 
to the challenge and have accomplished 
the delicate task of creating a source- 
book for both old and new ideas: a map 
from which readers may chart their own 
approaches, having before them not only 
the existing array of facts but also the 
most intriguing gaps in it. 

MARGARET C. NELSON 
Section of Neurobiology and Behavior, 
Cornell University, 
Ithaca, New York 14853 

few of the chapters take a mainly cellular 
approach: integument (R. R. Mills); cir- 
culatory system (P. M. Fox); and fat 
body and metabolism (R. G.  H. Down- 
er). More of the chapters, however, are 
strongly organismal in their approach. 
Some focus on systems: nutrition (D. E. 
Bignell); respiration (P. L. Miller); os- 
moregulation (D. E. Mullins); nervous 
system and muscle (R.  Pipa and F. Del- 
cornyn); sense organs (G.  Seelinger and 
T .  R. Tobin); neurosecretion (S. S. Tobe 
and B. Stay); and reproduction (Bell and 
Adiyodi). Others are concerned with su- 
prasystem functions: rhythms (D. J. 
Sutherland): development (R. R. Pro- 
vin~e); pheromones and behavior (Bell); 
and regeneration (J. G.  Kunkel). The 
editors seem to have put a good deal of 
effort into coordinating the chapters, ~ u m e r d  special 22. 
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velopment of Nineteenth-Century Physics. P. M. 
Harman. Cambridge University Press, New York, 
1982. x, 182 pp., illus. Cloth, $27.50; paper, $8.95. 

Energy Management Handbook. Wayne C.  
Turner, Ed. Wiley-Interscience, New York, 1982. 
xxvi. 714 pp., illus. $49.50. 

Energy Tomorrow. Peter Harsany. Academic Pub- 
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Environmental Engineering and Sanitation. Joseph 
A. Salvato. Wiley-Interscience, New York, ed. 3, 
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ence and Technology. 

Epitaph for Planet Earth. How to Survive the 
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First Lessons in Beekeeping. C.  P. Dadant. Revised 

and rewritten by M. G. Dadant, J. C. Dadant, G. H. 
Cale, Jr., and Howard Veatch. Scribner, New York, 
1982. 128 pp., illus. Paper, S4.95. Reprint of the 1976 
edition. 

Immunomodulation by Bacteria and Their Prod- 
ucts. Papers from a conference, Tampa, Fla., Nov. 
1979. Herman Freidman. Thomas W. Klein. and 
Andor Szentivanyi, Eds. Plenum, New York. 1981. 
xii, 308 pp., illus. S42.50. 

Inside the Earth. Evidence from Earthauakes. 
Bruce A. Bolt. Freeman, San Francisco, 1982. xiv, 
192 pp., illus. Cloth, S22.50; paper, S10.95. 

Interferon. The New Hope for Cancer. Mike Edel- 
hart with Jean Lindenmann. Ballantine. New York. 
1982. xii, 228 pp. Paper, $3.50. Reprint of the 1981 
edition. 

The Masterpiece of Nature. The Evolution and 
Genetics of Sexuality. Graham Bell. University of 
California Press, Berkeley, 1982. 636 pp., illus. $45. 

The Material Basis of Evolution. Richard Gold- 
schmidt. Yale University Press, New Haven, Conn., 
1982. xlii, 438 pp.. illus. Cloth, S35; paper, $12.95. 
Silliman Milestones in Science. Reprint of 1940 
edition with added introduction. 

Measuring Emotions in Infants and Children. Pa- 
pers from two conferences, Princeton, N.J.. Nov. 
1978 and May 1979. Carroll E.  Izard, Ed. Cambridge 
University Press, New York, 1982. x, 348 pp., illus. 
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Mechanics of Solids. The Rodney Hill 60th Anni- 
versary Volume. H. G. Hopkins and M. J. Sewell, 
Eds. Pergamon, New York, 1982. xxiv, 694 pp., 
l l lus. $loo. . . . -. . - . . . . 

Neuronal Plasticity and Memory Formation. Pa- 
pers from a symposium, Magdeburg, Germany, 
1980. Cosimo Ajmone Marsan and H .  Matthies, 
Eds. Raven, New York, 1982. xxii, 660 pp., illus. 
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Monograph Series, vol. 9. 
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a workshop, Berlin, Nov. 1980. T. A. Sears, Ed. 
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$23. Dahlem Workshop Reports. Life Sciences Re- 
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Stressful Life Events and Their Contexts. Barbara 
Snell Dohrenwend and Bruce P. Dohrenwent, Eds. 
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