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THE QUARTERLY JOURNAL OF EXPERIMENTAL PSYCHOLOGY, 1989 41.4 ( I )  199-210 

Book Reviews 

Cutting, J. E. Perception with an eye for motion. Cambridge, Mass.: The MIT 
Press, 1986. Pp. 321. ISBN 0-26243119-1. €29.95. 

Few issues in visual perception have generated as much heat as the debate 
concerning Gibson’s direct perception and the possible use of perceptual 
invariants by the visual system. The only other such debate that springs to 
mind centres on the question of whether the visual system uses Fourier 
analysis for pattern recognition (the two debates may be linked-does a 
suitably scaled spectrum constitute an invariant for the object that produced 
it?). Cutting’s book stands firmly in Gibson’s camp, with its emphasis on the 
information in the optic array, rather than Marr’s emphasis on process, or 
Helmholtz’s pre-occupation with unconscious inference. 

In accordance with this theoretical perspective, the first section of the 
book examines the information for vision, beginning with the author’s view 
that “the human visual system is a sophisticated geometry-analysing engine”, 
recovering invariant information about the shapes of objects or the relations 
among objects. Several chapters cover types of projection, the optic array, 
picture perception, and philosophical issues concerning space and geometry. 
Much of this material is engaging, informative, and well written. The section 
concludes with a chapter on invariants, which, according to Cutting, can 
only be accepted as such if they are specifiable as a real number or as an 
ordered relation among real numbers. 

Only a third of the way through the book is motion perception introduced 
for the first time. A series of experiments addressing two issues is presented: 
First, how is rigidity (or the lack of it) detected in perspective projections of 
moving objects? Second, how do we judge our direction of locomotion 
through a static environment (“wayfinding”, as Cutting calls it)? The 
experiments have not been published before, although they have been 
presented at various conferences. None of them is robust enough to bear the 
heavy burden of theoretical analysis that precedes and succeeds them, though 
I felt more comfortable with the treatment of wayfinding than the treatment 
of rigidity. 

Taking rigidity first, Cutting explor6s the idea that the visual system 
“picks up” the cross ratio, which concerns the perspective projection of four 
collinear elements on a planar surface. Consider four points, ABCD, along a 
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200 BOOK REVIEWS 

line on the surface of an object. The canonical cross ratio is defined as 
(AD:BC)/(AC:BD); the product of the distance between the outermost points 
AD and the distance between the innermost points BC, divided by the 
product of the distances between the remaining non-adjacent points AC and 
BD. It remains constant regardless of the position from which the points are 
viewed (unless the position falls on the line itself), if the object remains rigid. 
Deviations from rigidity change the cross ratio, so the ratio is a correlate of 
rigidity and can be classed as an invariant (there are a total of six numerically 
different cross ratios for the same four points, though they change in 
different ways with deviations from rigidity, and Cutting concentrates on just 
one). To test whether observers use cross ratios in judgements of rigidity, 
Cutting describes a series of experiments using computer simulations of a 4- 
element planar surface undergoing 3-D motion. He introduces a non-rigidity 
(a small perturbation in the position of one element), and determines whether 
its detectability co-varies with changes in the canonical cross ratio between 
the elements or simply with the linear extent of the perturbation in position. 
The cross ratio predictions are more successful than the displacement 
predictions, but this is not convincing evidence for the use of cross ratios. If 
observers base their judgements on rigidity, one would expect performance 
to be correlated with changes in the ratio (and, indeed, with other measures 
of rigidity) rather than with simple linear displacement. Cutting himself 
seems aware of the problem and discusses another correlate of rigidity-local 
element density, which could also account for the data. He also enumerates 
some severe limitations in the utility of cross ratios: they require exactly four 
elements that must be collinear, and the choice between the six available 
ratios seems arbitrary. Nevertheless, Cutting concludes that the cross ratio 
invariant is used to judge “rigid flatness in rotating and toppling objects” 
(p.142). I was not convinced. 

Turning to wayfinding, the author discusses at some length the possible 
sources of information, concentrating on the focus of expansion. He rejects 
all of them except differential motion parallax. Parallax specifies the direc- 
tion of gaze with respect to the direction of locomotion, so if observers can 
use parallax, they must be able to judge direction of gaze during locomotion. 
Experiments are described in which subjects viewed a simulated approach to 
12 vertical wires grouped into three depth planes and had to discriminate 
direction of gaze for each approach (left vs. right vs. ahead of the direction of 
locomotion). Cutting found that in such displays containing no information 
other than parallax, judgements were accurate down to angles of about 5“ 
between gaze direction and movement direction, an acceptable level of 
performance. However, procedural details dilute the force of the findings. 
For each subject, different gaze angles were presented in separate blocks of 
trials, beginning with an angle of 20”. If performance exceeded chance, the 
angle was halved in the next block, and the procedure continued until 
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BOOK REVIEWS 201 

chance performance was reached. Observers may have been initially rather 
poor at the judgements, but the progressive decrease in angle over blocks of 
trials may have allowed them to learn the discrimination as they went along. 
This objection is reinforced by the fact that observers were given feedback 
after each trial. Why was the experiment run in this way? Cutting anticipates 
such objections, falling back on the argument that “learnability” should 
play an important role in perceptual theories, but they weaken his 
position. 

The concluding section of the book is devoted to a debate on classes of 
perceptual theory, in particular the distinction between direct perception and 
indirect perception. Cutting advocates a third class of theory, “directed” 
perception. He characterizes direct perception as involving a 1-to-1 mapping 
of invariant information to object property, whereas indirect perception 
involves a 1-to-many mapping from information to object in which the 
different object properties consistent with the same information are sifted by 
means of inference and hypothesis. His preference is for directed perception, 
which involves a many-to-1 mapping, so that a given object property can be 
specified by many different sources of information, and the visual system 
must choose which information to use. This seems to me a modified version 
of direct perception, as there is no role for inference, and process is not 
mentioned at all, but invariants figure largely. The discussion is thought- 
provoking, but the notion of directed perception leaves many important 
questions unasked. For example, why must the system choose, can it not use 
more than one source of information at a time instead? On what basis is the 
choice made? Most importantly, the total concentration on rich information 
and its “pick-up” here and throughout the book ignores huge and important 
questions concerning how the visual system actually codes and analyses the 
information. “Elements” figure largely in the treatment of cross ratios; what 
is an element, and how is it coded? How might a cross ratio be made explicit? 
What visual processes detect motion parallax? Despite the supposed richness 
of the information in the optic array, upon which Cutting places so much 
emphasis, the relatively primitive abilities of current machine vision systems 
bear witness to the difficulties to be surmounted in using it effectively. These 
are surely major issues that must be addressed by any theory of perception. 

Finally, a couple of niggling complaints. First, the author uses notes, 
numbered in the text and gathered together at the end of the book. I found 
this practice extremely annoying, because the numbers are prone to intro- 
duce nagging doubts-is there something useful and/or informative lurking 
in the back of the book? Often there is, but getting there is very disruptive 
and destroys concentration. Second, extensive use is made of lengthy 
verbatim quotations, often from rather old and obscure sources. These no 
doubt demonstrate the author’s scholarship, but the switch of styles is often 
jarring and distracting. 
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202 BOOK REVIEWS 

The book is a curious mixture. It contains lucid treatments of such topics 
as invariants, optic flow, and motion parallax. The experimental evidence is 
rather unsatisfying and seems too thin to justify Cutting’s devotion to his 
theoretical position. The book is consequently of interest mainly to special- 
ists; if you find these topics attractive, then it may be rewarding; otherwise its 
perspective may be too narrow to sustain interest. 

GEORGE MATHER 

Kimble, G. A. and Schlesinger, K. (Eds.). Topics in the history ofpsychology, 
Volume I .  Hillsdale, N.J.: Lawrence Erlbaum Associates, Inc., 1985. Pp. 
409. ISBN 0-89859-312-3. f36.00. 

In this first volume of a two-handed taster on the history of psychology, the 
editors have invited papers on what is usually thought of as the hard-nosed end 
of the subject. Thus, Lorrin Riggs writes magisterially on vision from the 
seventeenth century to the present, that most fruitful era of interchange between 
physiology and psychology; and Dember and bagwell complement the coverage 
with one on the more general issue of percpetion. Although I believe that such a 
chapter is needed in such a book, there are so many unquestioned (but highly 
questionable) presuppositions in the text (for example, about the nature of 
science and the importance of behaviourism to perception) that I seriously 
query the value and insightfulness of the material. Regurgitated textbooks do 
not provide a sound basis for historical scholarship. 

The same can unfortunately be said of Kimble’s own chapter on condi- 
tioning and learning, where the same old pantomime horse (front legs 
Thorndike and/or Watson, back legs various, viz. Tolman, Hull, and 
Skinner) is turned out to enjoy its usual undemanding canter. There is also a 
curious problem on page 26 over dates and the laggardly way that American 
psychology took up Pavlov. Perhaps Kimble has forgotten that the United 
States did not enter the First World War until 1917, some eleven years after 
the lecture by Pavlov that he cites. Moreover, the reason why America 
shunned Pavlov may have been that America could not at the time see the 
point of it at all. 

The chapter by Cooper on comparative psychology seems in part to share 
the same curious problem with dates. We are told on page 139, for example, 
that on the death of Aristotle (322 BC) “Europe retreated into a scientific 
slumber”, only to re-emerge into the scientific light during the Renaissance. 
So much for Arabic science, the post-Aristotlean Greeks and medieval 
Christian thinkers such as St Augustine. Like most of the book’s contribu- 
tors, Cooper is really only at ease with the America of the 1950s onwards 
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BOOK REVIEWS 203 

(AD, of course). I was rather more impressed by the historical treatment of 
taste and smell by Pfaffmann et al., and the cortex and sensory pathways by 
Diamond, if only because of the comparative richness of the pre-nineteenth- 
century material and the relative unwillingness to cry “breakthrough” and 
“revolution” at every twist and turn of the story. One even finds a willingness 
in Postman’s extensive coverage of human learning and memory to challenge 
the received view on the importance of Ebbinghaus and his supposed 
tradition. Perhaps Postman might now ponder the importance of experimen- 
tal pedagogy in the story of nineteenth-century research on learning (see, for 
example, Kurt Danziger’s recent work on the subject). 

This rather neatly brings me to my other problem with the book, which is 
that few of the authors seem to have read any recent works of historical 
scholarship. There are, for example, many instances when the shade of 
Watson is involved as imprimatur for the rightness of some development or 
other. Yet none of the authors cites the recent work of Samelson or Larry 
Smith on the problems of early behaviourism. Even David Krantz’s ancient 
(1972) coverage of the struggles of Skinner is apparently not known. If 
Boring was good enough for their youth, then Boring is seemingly good 
enough for their old age. I am aware of the problems of relying too heavily on 
secondary sources (and there is enough of that in the present volume), but it 
is also true that in psychology there is at least 25 years’ worth of decent 
historical scholarship for would-be historians to draw on for their stories. 
The lack of such contemporary awareness is particularly acute in the piece by 
Schlesinger, which purports to be a brief history of psychology. It is, of 
course, nothing of the sort. 

In short, then, this book is the usual presentistic and conservative re-mix 
of all that you have grown to love from your friendly copy of Hilgard, 
Atkinson, and Atkinson. Do not expect to read anything new or disturbing 
here-the motto of the book is that sleeping dogs are better off as they are. 

SANDY LOVIE 

Bruce, V. and Green, P. (1985). Visual perception: Physiology, psychology 
and ecology. London: Lawrence Erlbaum Associates Ltd. Pp. 369. ISBN 
0-86377-012-6. Hardback E26.95; paperback €8.95. 

This book is divided into three parts and should perhaps only have consisted 
of two. My shameful delay in producing this review is attributable to the 
dullness of the first part, which, naturally enough, was the part I started 
reading first. This is all about light, Limulus, and lateral inhibition and is 
rather ordinary. I should have perked up a bit when I got to the last dozen 
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204 BOOK REVIEWS 

pages of part 1, which is a lucid introduction to the work of Marr and his 
collaborators, particularly Hildreth and Ullman, but I failed to read the 
signs. It was only the joint stimulus of Michael Morgan’s enthusiasm for the 
book and Stuart SutherIand’s increasingly acerbic demands for copy that 
persuaded me to try again, and I am very glad that I did. 

Part 2 is quite a bit better. The first chapter is just a wipe-over with an oily 
rag of the holy names of the ancients (Descartes, Locke, Berkeley, Fechner, 
Helmholtz . . .; you know the sort of thing). Much genuflection, but little 
illumination. 

Chapter 5 is an excellent example of one worry that still lingers. At times I 
got the feeling that the two authors may have made a list of all the things that 
would have to be mentioned in their book, rather than letting the exigencies 
of the developing argument determine the criteria for inclusion. 

Either Bruce or Green, or both, is or are quite outstandingly good at the 
technical art of writing connected prose. Every chapter ends with a Conclu- 
sion, and each succeeding chapter opens with a reference to the content of the 
preceding one. This is a practice to be applauded, encouraged, and emulated. 

Although this device works well at the level of the chapter, within the 
chapter sub-sections it becomes close to the artificial. I sometimes felt that it 
was as technically smart, but as theoretically baseless, as the links that radio 
announcers invent to smoothe the transition between programmes that in 
reality have in common nothing more than arbitrary temporal continuity. 
(Talking of the weather, there’s a cloud on the horizon for the main character 
in this afternoon’s play . . .) 

Chapter 5 begins with ambiguous pictures; a slippery elision is achieved by 
the question “Why . . . do we see these pictures in these ways?’ and then, as if 
in answer, the authors enumerate the Gestalt “Laws” of organization. The 
next link (“Can these laws of perceptual organization be demonstrated in 
more natural settings?’) leads into a discussion of animal camouflage and 
display. Then “What alternative answers would contemporary theorists 
provide?’ is the cue for a treatment of some artificial intelligence approaches 
to grouping, leading finally (“Of more interest to our discussion . . .”) to a 
brief and clear outline of Marr’s “primal sketch”. Others may feel that the 
juxtaposition of issues is innovative and insightful; either way, no one can 
deny that it is consummately well done. 

Chapter 6 is similarly bitty, lurching from depth perception via motion 
parallax to eye movements to iconic memory to apparent motion to the 23D 
sketch. I believe I can see what they are trying to do here, but I am not at all 
sure what an undergraduate would make of it. As in all of this second section, 
I think you would need to have a good grounding in basic vision before being 
able to benefit from the integrative view offered here. 

Chapter 7, “Object recognition”, is a good stand-alone overview of issues 
and approaches, and to my mind would have been better placed immediately 
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after Chapter 5.  The few hundred words devoted to M a d s  24D sketch at the 
end of chapter 6 does not justify the thematic discontinuity caused by the 
placement of this chapter between the two. 

A key theme of section 2 is the theoretical contribution of Marr and his 
collaborators, to which the authors pay tribute. The trailer for section 3, the 
best section, is: “a major disadvantage of this general approach to visual 
perception is that it treats perception very much in isolation from action . . . 
In the next part of the book, we try to redress this balance.” (Don’t they 
mean “imbalance”?) And that is what they do. 

The 150 pages of section 3 are really excellent and alone make the book 
worth its price. Entitled “Detecting information in the transforming optic 
array”, the section begins with a concise description of Gibson’s “ecological” 
approach to visual perception. I think they could have been a good deal more 
critical of some of Gibson’s ideas, particularly the vague notion of “reson- 
ance”, the question-begging idea of “pick-up”, and the strange concept of 
“affordances~’. I would have liked to see a more vigorous criticism not for its 
own sake, but in order to bring into even sharper focus the parts of Gibson’s 
thesis that really are brilliant and of lasting value, particularly his emphasis 
on physical invariants and the richness of the information available in optic 
flow patterns. Baby and bathwater are not as distinct as they might be, and I 
think the authors still leave open the possibility of accidental infanticide on 
the part of those who still have a healthy prejudice against the more 
transcendental aspects of Gibson’s work. 

The remaining six chapters are the most outstanding collection of 
experimental studies within the “ecological” framework. 

This framework is explicitly typified by the two questions that the authors 
pose at the beginning of chapter 9: “First, what information is available in 
the spatiotemporal pattern of light to specify the structure of the environ- 
ment and events in it? Secondly, what information does an animal or person 
need from the pattern of light in order to organise their actions?” This 
emphasis on the relationship between the observer and his environment, that 
is, between the demands of his perceptual task and the available information, 
and on the contingent relationship between the observer’s actions and the 
optical consequences of those actions (particularly now that these are 
discussed within the framework of what we currently accept to be scientific 
method), is timely, necessary, and of lasting value. 

A brief list of just a few of the people whose work they describe will be 
sufficient to indicate the scope of this section: Reichardt and Poggio, Lee and 
his collaborators (rightly, a good deal on this work), Bower, von Hofsten, 
von Holst, Turvey, Mittelstaedt, Duncker, Johansson, Cutting, Michotte- 
there are many more. About half of the studies were new to me, and even in 
the cases I was familiar with it was the collation of the diverse material that 
was particularly valuable. The corpus the authors have generated is fascinat- 
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206 BOOK REVIEWS 

ing and persuasive, and in drawing the material together they have per- 
formed a service to the community of vision scientists. 

In the last chapter they attempt to contrast and reconcile the three 
traditions represented in the three sections of the book-the physiological, 
the “traditional”, and the ecological; in fact, the main debate is between the 
last two. Bruce and Green isolate two central issues in the debate: (1) the 
nature of the input for vision (should one start with the retinal image or with 
the optic array?) and (2) whether perception is direct or indirect. As I 
understand it, this latter issue concerns whether or not the visual system is 
wired up in such a way as to be able to make one-step explicit descriptions of, 
say, extended spatial structure or optic flow in the way that we now believe it 
to be able to make immediate explicit descriptions of luminance discontinu- 
ities. Is perception mediated by computational processes? Despite some lucid 
argument and some compelling examples (particularly the work of the 
Buxtons), they come close to a cop-out by seeming to imply that it does not 
necessarily matter very much, but that does not detract from the interest of 
the arguments they deploy. 

I strongly recommend section 3 to anyone who is interested in vision. It is 
densely packed, clearly written, and stimulating. If you begin there, you will 
not run the risk of falling into the trap that starting at the beginning led me 
into, and you may then be better able than I was to cope with the diversity of 
issues addressed within some of the chapters in section 2. My thanks to MJM 
and NSS; you were right. This book is very well worth reading. 

BERNARD MOULDEN 

Pylyshyn, Z. W. & Demopoulos, W. (Eds.). Meaning and cognitive structure: 
Issues in the computational theory of mind. Norwood, N.J.: Ablex Publish- 
ing Corporation, 1986. Pp. xi+ 264. ISBN G89391-372-3. €36.50. 

Pylyshyn, Z. W. (Ed.). The robot’s dilemma: The frame problem in artificial 
intelligence. Norwood, N.J.: Ablex Publishing Corporation, 1987. Pp. 
xi+ 156. ISBN O-89391-371-5. E25.50 

Both these books are multi-author, they share one editor, and they involve 
debates between philosophers and A1 people about the concepts employed in 
discussing cognition. There are, however, fairly important differences 
between them. The more expensive one is the report of a conference, which 
discussed four position papers: Fodor on modularity, Newel1 on the differ- 
ence between symbol systems and knowledge systems, Woods on procedural 
semantics, and Putnam on interpretation theory. The discussions were tape- 
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BOOK REVIEWS 207 

recorded and religiously transcribed in every detail, and they finally appeared 
five years after the conference. Every possible hazard of this procedure 
appears: sentences are ungrammatical, slides are mentioned but not shown, 
people explain that they are being brief because of the imminence of lunch, 
terms are used but not defined because the two discussants know each other, 
and so on. (Fodor is quoted as saying that defining terms is a fruitless way to 
spend time, but perhaps he smiled when he said it; one of the problems is that 
one is never sure what is meant to be serious.) The four position papers, let 
alone the commentators, are all interested in different things, so that very 
little meeting of minds seems to have occurred. 

Finally, the book production is imperfect. For example, one of the 
brighter spots is Woods’ paper. Unlike the others, it is written to be read 
rather than heard and gives a careful and clear account of LISP and the 
bearing of that programming language on the problems of semantics. One 
would like to recommend it to enquirers who do not know the language-but 
they will have a problem when they are told that 

(SETQ Y(PLUS (TIMES 2 x) (TIMES 3 2) 
means 

Y + 2 X + 3 Z  

because it doesn’t. 
The cheaper book is a collection of written papers, all on the same 

problem, and each taking into account the others. The problem, very 
roughly, is that any rational action taken by a problem-solving system ought 
to consider all conceivable consequences of that action. Thus, if a chess- 
player moves the queen to create check, might that action unbalance the 
board and cause all the pieces to fall on the floor? What is the framework of 
facts that will remain true regardless of changes in other facts? Eight different 
points of view appear: Janlert, Dennett, Glymour, Haugeland, H. L. and S. 
E. Dreyfus, McDermott, Hayes, and Fodor. Unlike the other book, it can be 
read by those who like defined terms and coherent arguments. As an 
introduction to the frame problem it is worth consulting. 

The question remains whether this sort of debate is worth while. In the 
discussion of frames, the A1 people several times point out that the problem 
does not much worry actual practitioners; it is an “in principle” problem that 
makes little difference to practice. Problems of this kind, as Pylyshyn points 
out in his introduction, are often raised as objections to the whole concept of 
cognitive modelling, and he commends this particular problem as better 
defined than some of the others that are used in such a way. What no 
participant even mentions, however, is that human chess players may well 
make a blunder of the type described above. People get caught by uncon- 
sidered consequences all the time. If there is no generally satisfactory 
computational solution to the problem, that does not argue in any way 
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208 BOOK REVIEWS 

against the possibility of modelling mind, because minds do not seem to have 
a generally infallible solution either. 

Similarly, the other book reports a revealing critique of Woods by 
Putnam: the latter argues against procedural semantics on the basis that two 
men in different worlds might have identical procedures for deciding that X 
was true, when because of the structure of the two worlds X was, in fact, 
different. The confusion here is that Woods is trying to produce a formal 
description of what makes a man say that Xis true, whereas Putnam wants a 
formal description of what actually does make X true. The difference 
between these purposes is in some ways analogous to the difference between 
functions that evaluate their arguments and those that do not, which exists in 
LISP and which Woods explained painstakingly in his position paper. 
(Nobody at the conference appeared to take the point; perhaps they had 
grasped it thoroughly already, but I doubt it.) The philosopher’s goal of 
deriving a formalism within which truth can be unambiguously defined is an 
honourable one. It may, however, be impossible in the real world. If so, that 
would in no way affect the legitimacy of our human rag-bag of heuristics that 
produce approximate and temporary truths and help us to survive. Rather 
than use this kind of problem to criticize the efforts of A1 or psychology, one 
ought rather to take them as arguments against the ultimate success of 
philosophy. That would be too extreme a view; but there is little doubt in my 
own mind that there are deep conceptual confusions in philosophy between 
what is, what might be conceived, and what would be desirable. Those who 
think differently may spend time on these books. 

DONALD BROADBENT 

Beaton, A. (1985). Left side, right side: A review of laterality research. 
London: Batsford. Pp. 364. ISBN 0-7134-4389-8. €25.00. 

Future generations of psychologists may judge the 1970s to have been 
blighted by a strange obsession among experimental and clinical psycho- 
logists. The present book could be regarded as a chronicle of that obsession. 
Alan Beaton has to be congratulated on having carefully read approximately 
1,600 publications, many of them unutterably tedious, in order to achieve his 
review. This monumental achievement will reduce the sum-total of human 
misery, since the existence of the book will enable at least some readers to 
avoid the need to read the originals. It is perhaps too much to ask of him that 
he produce a book that might positively contribute to the sum of human 
happiness by introducing some bright new ideas into the gloom. 
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It is striking that about 70% of the cited works were published in the 
1970s; a mere 10% in the no-nonsense 1980s. The 1960s, through the interest 
generated by split-brain studies, begat the laterality explosion; its power now 
seems to be spent, and there is relatively little of lasting interest to show for it. 
In many sections of Beaton’s book, indeed, one finds that the relevant 
literature is split rather evenly between reports of x and reports of not-x. A 
fitting subtitle for the book might have been “On the one hand, . . .”. Beaton 
takes a fairminded and sensibly critical approach to his task, but the result 
does tend to be dispiriting. 

By and large it is safe to allow the book into the hands of uncritical 
students. Commendable patience is exercised in reviewing the dafter theories, 
and in several places the attention to detail sets a good example for 
undergraduates writing reviews. There are minor inaccuracies on matters of 
terminology and anatomy (e.g. on page 39, it is misleadingly implied that 
fibres pass from the dorsal L.G.N. to the superior colliculus), but other 
sections are very good (e.g. that on the split-brain human literature). 
Nonetheless, some students may be deterred by the rather dry writing style 
and the paucity of figures (only 8). It was mildly disappointing to me that the 
review of putative cerebral asymmetries in animals was comparatively brief 
(3 pages), since this is one area where work is continuing to flourish. Many of 
the interesting studies, oddly, are on avian species: but we may have to await 
the 1990s to see whether the Left Wing or the Right Wing will emerge as 
dominant. 

DAVID MILNER 
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