
angular separation speeds of components in 
superluminal sources and the redshifts of the 
associated optical objects. The graph (ap- 
propriately reproduced on the cover of the 
book)' shows the expected inverse correla- 
tion of these two quantities and illustrates 
their large scatter. 1; warns us that we are a " 
long way from being able to determine any 
fundamental cosmological data from the - 
observations at present, although given 
enough examples of superluminal sources 
and a better understanding of their behav- 
ior, the observations can in principle lead to 
the value of Hubble's constant. However, it 
is clear from this workshop that even if this 
hope is never realized, these sources are well 
worth studying for their intrinsic interest. 

This attractively typeset volume provides 
an excellent survey of the current situation 
that will be valuable to all those who work 
on this subject. In addition, it will be a 
helpful introduction for both those entering 
the-field and those merelv interested in one 
of the more remarkable phenomena revealed 
to us by radio astronomy. 

DEREK WILLS 
Depavtment of Astronomy) 

University of Texas, 
Austin, TX 78712-1 083 

Retinal Function 

The Retina. An Approachable Part of the Brain. 
JOHN E. DOWLING. Belknap (Harvard University 
Press), Cambridge, MA, 1987. xiv, 282 pp., illus. 
$37.50. 

The retina is our window on the visual 
world. Packed into its dense network are 
photoreceptors for transducing light into 
neuroelectrical signals, interneurons for per- 
forming computations on these signals, and 
ganglion cells for integrating the messages 
from interneurons and encoding them into 
sequences of nerve impulses that are sent 
deep into the brain for more analysis. 

The retina takes the optical image formed 
on the photoreceptors by the cornea and 
lens and makes it into a neural image of 
activity across the mosaic of ganglion cells. 
The optical image is a spatial distribution of 
light energy, but the neural image is a 
distribution of impulse rates that represent 
contrast. Contrast is the local change in light 
divided by the average light level. The trans- 
formation from light to contrast depends 
upon retinal computations done by photore- 
ceptors and interneurons. 

A basic principle of retinal fimction is 
parallel processing of signals for brightness, 
darkness, and color. Some retinal ganglion 
cells are excited only by positive contrast 

(brightness) and others only by negative 
contrast (darkness). Still others respond to 
color contrast because they receive input 
from interneurons that subt;act signals frbm 
two types of cone photoreceptor. Other 
basic principles of retinal function include 
temporal filtering, spatial filtering, and ad- 
aptation to light. 

John Dowling's book is an approachable 
introduction to the function of the retina. 
Drawn mostly from his own investigations 
of the retinas of the monkey, mudpuppy, 
and skate, it illustrates principles of retinal 
function with numerous exam~les of retinal 
responses and functional connections be- 
tween neurons. There are interesting chap- 
ters on the wiring of the retina, types of 
neuronal response, synaptic neurotransmit- 
ters and neuropharmacology, and visual ad- 
aptation and photoreception. There is an 
intriguing section in the synaptic mecha- 
nisms chapter on the neurotransmitter do- 
pamine &d its role in decreasing electrical 
coupling between retinal horizontal cells (a 
type of retinal interneuron). The book is 
illustrated profusely with figures of very 
high quality, especially the electron micro- 
graphs in the chapter on the wiring of the 
retina. There are also well-prepared summa- 
ry diagrams of retinal cell types and connec- 
tivity and an appendix of basic concepts and 
terms in neurobiology. These features will 
make the book usefil- and attractive to stu- 
dents. 

Some subjects, for example information 
processing and photoreception, receive less 
attention and space than others, like synap- 
tic ultrastructure and neurotransmission. 
This is presumably the result of the author's 
decision to write.about what interests him 
most. It makes the book less comprehensive 
but gives it a personal style that should 
appeal to many readers. 

ROBERT SHAPLEY 
Departnzent of Psychology, 

New York Unit-ersity, 
New York, N Y  10003 

Behavioral Evolution 

Evolutionary Genetics of Invertebrate Behav- 
ior. Progress and Prospects. MILTON DAVIS 
HUET~EL, Ed. Plenum, New York, 1986. x, 335 
pp., illus. $59.50. Based on a colloquium, Gaines- 
ville, FL, March 1983. 

Despite the lag between conference and 
publication, this is an important volume and 
one that I would strongly recommend, espe- 
cially to students beginning doctoral re- 
search in the evolution of behavior whether 
studying invertebrates or not. The book is 

organized into five major sections that cover 
the central concepts as well as the methods 
of modern behavioral research. Three of 
these sections are concerned with behavioral 
variation in natural populations: nonrepro- 
ductive behavior, courtship and mating, and 
strategies for the success of progeny. The 
last two sections address problems in the 
molecular and biochemical genetics of be- 
havior and theoretical questions concerning 
behavioral evolution. Many of the authors 
have taken advantage of the colloquium 
format to present somewhat more exposi- 
tory discussions of their research than might 
be contained in the average journal article. 
On the whole, it is this aspect of the volume 
that makes it particularly instructive and 
timely. 

Several major themes recur throughout 
the collection, including territorial and ag- 
gregation behavior of spiders, the role of 
oviposition preferences and habitat choice in 
host race formation, and the relationship 
between behavior and speciation. The arach- 
nid studies are surprising in several respects. 
First, they illustrate the potential of spiders 
as research tools in behavior genetics and 
how that potential is being realized. The 
papers of Reichert, Uetz et al., and Stratton 
and Uetz and the bibliographies therein are 
a fairly comprehensive review of behavioral 
genetic research with this fascinating and 
relatively abundant group. Second, these 
three contributions document the existence 
of significant geographic variation in com- 
plex behaviors, such as courtship and terri- 
toriality, that are the focus of considerable 
current research in ecology and evolutionary 
biology. Questions that are intractable in 
many species of birds and fish can be an- 
swered with spiders. Last, and perhaps most 
surprising, is the evidence that spiders are 
fairly tractable subjects for the genetic analy- 
sis of behaviors and that at least some of the 
observed geographic variation has a genetic 
basis. 

Habitat choice and oviposition preference 
and their relationship to host race formation 
are addressed in six papers. In particular, the 
experimental studies by Lofsdahl and Via of 
the cactophilic Drosnphila and leafminers, 
respectively, and the theoretical contribu- 
tion of Futuyma provide an incisive review 
of the most important questions involved in 
host-related divergence of phytophagous in- 
sects as well as the most p o w e f i  empirical 
methods for tackling the central issues. 
McCauley's paper on mating success in 
milkweed beetles is worthy of special men- 
tion because it adapts recent measures of 
sexual selection to facilitate their application 
to mark-recapture data, one of the most 
frequently used ecological tools. 

In summary, this collection of papers is a 
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topical review of work in progress. Because 
its conceptual themes are of general concern 
it should be read with enthusiasm by evolu- 
tionary ecologists and geneticists of all 
stripes. 

MICHAEL J .  WADE 
Departnzent of Biology, 
University of Chicago, 

Chicago, IL 60637 

Books Received 
AIDS. Public Policv Dimensions. John Gri gs, Ed. 

United Hospital ~ u n d  of New York, New Yorf, 1987. 
m i ,  308 pp., illus. Paper, $30. Based on a conference, 
New York, Jan. 1986. 

Algal Development. Molecular and Cellular Aspects. 
W. Wiessner, D. G. Robinson, and R. C. Starr, Eds. 
Springer-Verlag, New York, 1987. viii, 188 pp., illus. 
$52. Proceedings in Life Sciences. From a symposium, 
Gattingen, F.R.G., Se t 1986. 

Animal Models ofbementia. A Synaptic Neuro- 
chemical Perspective. Joseph T.  Co le Ed Liss, New 
York, 1987. mi, 313 pp., illus. ~&3.'Ne;rology and 
Neurobiology, vol. 33. 

Biology of Stress in Farm Animals. An Integrative 
Approach. P. R. Wiepkema and P. W. M. van Andri- 
chem, Eds. Nijhoff, Dordrecht, 1987 (U.S. distributor, 
Kluwer, Nonvell, MA). viii, 198 ;ep:, illus. $62.90. 
Current Topics in Veterinarv Me cine and Animal 
Science. From a seminar. ~osferbeek. The Netherlands. 
April 1986. 

Biotechnology. The Biological Princi les M D 
Trevan et d. Open University Press, MiLon' ~ e i n e s ;  
U.K., and Taylor and Francis, Philadelphia, 1987. xiv, 
256 pp., illus. Paper. $22. The Biotechnology Series. 

Blotechnology of Mammalian Cells. Development 
for the Production of Bioloeicals. Makoto Umeda et al.. 
Eds. Japan Scientific ~ocieti;~ Press, Tokyo, and S ring' 
er-Verla New York, 1987. xviii, 190 pp., illus. $55. - 

The birds of Israel. Uzi Paz. Greene, Lexington, 
MA, 1987 (distributor, Viking Penguin, New York). 
viii, 264 pp., illus., + plates. $26.95. Translated from the 
Hebrew edition (Tel Aviv, 1987). 

Circumstellar Matter. I. Appenzeller and C. Jordan, 
Eds. Reidel, Dordrecht, 1987 (U.S. disuibutor, Kluwer, 
Norwell, MA). xxiv, 607 pp., illus. $109. International 
Asuonomical Union Symposium no. 122 (Heidelberg, 
F.R.G., June 1986). 

The Clinlcal Pharmacology of Anti-Inflammatory 
Agents. Peter M. Brooks, Walter F. Kean, and W. 
Watson Buchanan. Taylor and Francis, Philadelphia, 
1986. x, 152 pp., illus. $29. 

The CO, Laser. W. J. Witteman. S ringer Verlag, 
New York, 1987. xii, 309 p illus. $&.50. Springer 
Series in 0 tical Sciences, vofi 'h. 

Coal. T R ~  Energy Source of the Past and Future. 
Harold H.  Schobert. American Chemical Societv, Wash- 
ington, DC, 1987. xiv, 298 pp., illus. $29.95; paper, 
C 1 9  9 - , , , - . 

Commercial Production of Monoclonal Antibod- 
les. A Guide for Scale-Up. Sally S. Seaver, Ed. Dekker, 
New York, 1987. xx, 327 pp., illus. $99.75. Bioprocess 
Technology, vol. 2. 

Computablllty Theory, Semantics, and Logic Pro- 
grammlng. Melvin Fitting. Clarendon (Oxford Uni- 
versitv Press), New York, 1987. xii, 198 pp., illus. $35. 
0xfo;d Logic Guides, 13. 

Conduction in Non-Crystalllne Materials. Nevill 
Mott. Clarendon (Oxford Universi 7 Press), New York, 
1987. viii, 128 pp., illus. $32.53. Intended as "an 
introduction both for students of experiment and of 
theory," this primarily theoretical ueaunent of conduc- 
tion in a varietv of non-crystalline solids updates and 
extends Mott's earlier books. 

Deslgn Considerations for Toxic Chemical and 
Explosives Facilitles. Ralph A. Scott, Jr., and Lau- 
rence 1. Doemenv. Eds. American Chemical Societv. 
Washington, DC, '1'987. viii, 318 pp., illus. $64.95. ACS 
Symposium Series, 345. Based on a symposium, New 
Orleans, LA, Aug.-Sept. 1987. 

Development of the Avian Embryo. Janles Met- 
calfe, Michael K. Stock, and Rolf L. Ingerman, Eds. Liss, 
New York, 1987. mi, 376 pp., illus. $79.50. From a 
symposium, Victoria, British Columbia, July 1986. 

Discovering Mathematics. The Art ofInvestigation. 
A. Gardiner. Clarendon (Oxford University Press), New 
York, 1987. xiv, 206 pp., illus. $35; paper, $19.95. 

Earthquakes. Bruce A. Bolt. Freeman, New York, 
1987. xx, 282 pp., illus. $25.95; paper, $13.95. Revision 
of Eartbguakes: A Primev. 

The Edge of Fire. Volcano and Earthquake Country 
in Western North America and Hawai. Robert Wenkam. 
Sierra Club, San Francisco, 1987. xiv, 161 pp., illus. $35. 

Edible Wild Plants of the Prairie. An Ethnobotani- 
cal Guide. Kelly Kindscher. Universitv Press of Kansas, 
Lawrence, KS, 1987. x, 276 pp., illus. $25; paper, $9.95. 

Einstein's Legacy. The Unity of Space and Time. 
Julian Schwinger. Scientific American Books, New York, 
1987 (distributor, Freeman, New York), xiv, 250 pp., 
illus. $32.95. Scientific American Library, vol. 16. 

Fermentation Kinetics and Modelling. C. G. Sin- 
clair and B. Kristiansen. Open Universitv Press, Milton 
Keynes, U.K., and Tavlor and  ranc cis, Philadelphia, 
1987. xii, 113 pp., illus.'Paper, $22. The Biotechnology 
Series -..... 

A Field Guide to Seablrds of the World. Peter 
Harrison. Greene, Lexington, MA, 1987 (distributor, 
Viking, New York). 317 pp., illus. $24.95. Reprint, 
1987 edition. 

Guide to China's Science and Technoiogy Poli- 
cy, 1986. State Science and Technology Commission of 
the People's Republic of China. China Academic Pub- 
lishers, Beijing, 1987 (U.S. distributor, Pergamon, 
Elmsford, NY). viii, 434 pp., illus. $130. White Paper on 
Science and Technology, no. 1. 

Guldance and Control 1987. Robert D. Cul and 
Terry J. Kelly, Eds. Published for the American lstro- 
nautical Society by Univelt, San Diego, CA, 1987. mi, 
622 pp., illus. $75; Paper. $60. Advances in the Astro- 
nauucal Sciences, vol. 63. From a conference, Keystone, 
CO, Jan.-Feb. 1987. 

Health-Related Water Microbiology 1986. W. 0 .  
K. Grabow, Ed. Pergamon, Elmsford, NY, 1986. x, 268 
DD.. illus. Paoer. $52. Watev Science and Tecbnoloav. vol. 
L L 

18, no. 10 (f986). From a seminar, Rio de ~ a n e i G  'Aug 
19% 
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Heartwood and Tree Exudates. W. E. Hillis. 
Springer-Verlat New York, 1987. xiv, 268 pp., illus. 
$89. Springer erles in Wood Science. 

Islands. H. W. Menard. Scientific American Books, 
New York, 1987 (distributor, Freeman, New York). mi, 
230 pp., illus. $32.95. Scientific American Library, vol. 
7 rn 
I/. 

lwasawa Theory of Elliptic Curves with Complex 
Multlpllcatlon. p-adic L Functions. Ehud de Shalit. Aca- 
demic Press, Orlando, FL, 1987. x, 154 pp. $19.50. 
Perspectives in Mathematics, vol. 3. 

Lattice Gauge Theory '86. Helmut Satz, Isabel 
Harrity, and Jean Potvin, Eds. Plenum, New York, 
1987. xii, 430 pg.,,illus. $79.50. NATO Advanced 
Science Instimtes eries B, vol. 159. From a workshop, 
Upton, NY, Sept. 1986. 

Liquid Membranes. Theo and Applications. Rich- 
ard D. Noble and J. ~ o u ~ x s  Way, Eds. American 
Chemical Society, Washington, DC 1987, x, 196 pp., 
illus. $49.95. ACS Symposium Series, 347. Based on a 
symposium, Denver, CO, June 1986. 

Lister Ward. Martin Goldman. Hilger, Bristc ', U.K., 
1987 (U.S. distributor, Taylor and Francis, ,iladel- 
phia). xii, 167 p , illus $28 First-hand accou ? with 
commentary, of"what i; was. like to be a patir In . . . 
the Edinburgh Roval Infirmary . . . when Jose, Lister 
was pioneering the use of antiseptics." 

The Mammals of Brltaln and Europe. Anders Bjar- 
vall and Staffan Ullstrom. Croom Helm, London, 1986 
(U.S. distributor, Viking Penguin, New York). 240 pp., 
illus. $39.95. Translated from the Swedish by David 
Christie. 

Metabolism and Action of Anti-Cancer Drugs. 
Garth Powis and Russell A. Prough, Eds. Taylor and 
Francis, Philadelphia, 1987. mi, 336 pp., illus. $69. 

Methods for Studying Platelets and Megakaryo- 
cytes. Robert W. Colman and J. Bryan Smith, Eds. Liss, 
New York, 1987. x, 308 pp., illus. $70. Modern Meth- 
ods in Pharmacology, vol. 4. 

Methods of Preparation for Electron Microscopy. 
An Introduction for the Biomedical Sciences. D. G. 
Robinson et al. Springer-Verlag, New York, 1987. xviii, 
190 pp., illus. Paper, $39.50. Translated from the Ger- 
man. 

Modern Sedimentatlon in the Coastal and Near- 
shore Zones of Chlna. Ren Mei-e, Ed. China Ocean 
Press. Beiiine. and Sorineer-Verlae. New York. 1986. vi. 

u, 

4 6  ,, hl6: $136: 
Mo ecular Mechanisms in the Regulation of Cell 

Behavior. Charity Wavmouth, Ed. Liss, New York, 
1987. m i ,  331 pp., illus. $49.50. Modern Cell Biology, 
vol. 5. From a conference, Hershey, PA, Sept. 1986. 

The Mute Swan. Mike Birkhead and Christopher 
Perrins. Croom Helm, London, 1987 (U.S. distributor, 
Viking Penguin, New York). xiv, 157 pp., illus. $36.95. 

Neurobiology and Behavlor of Honeybees. Ran- 
dolf Menzel and Alison Mercer, Eds. Springer-Verlag, 
New York, 1987. xiv, 334 p illus. $69. 

Neurotoxins and Their Biarmaco~ogica~ Implica- 
tions. A Biological Council Symposium. (London, April 
1986.) Peter Jenner, Ed. Raven, New York, 1987. miii, 
297 pp., illus. $45. 

Neurotrophlc Activity of GABA During Develop- 
ment. Dianna A. Redburn and Arne Schousboe, Eds. 
Liss, New York, 1987. xii, 277 DR., illus. $66. Neurolo- 
gy and Neurobiology, vol. 32. ~ a s e d  on a symposium, 
Mexico City, July 1986. 

Nitrogen-Fixing Bacteria in Nonleguminous Crop 
Plants. Johanna Dobereiner and Fibio 0 .  Pedrosa. Sci- 
ence Tech, Madison, WI, and Springer-Verlag, New 
York. 1987. xii. 155 DD.. illus. $37. BrocWSorineer 
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series in ~on te&~ora~~Biosc ience .  
Nuclear Blackmall and Nuclear Balance. Richard 

K. Bew. Brookings Institution, Washington, DC, 1987. 
xii, 240 pp. $28.95. 

Nucle~c Acids and Molecular Biology. Vol. 1. Fritz 
Eckstein and David M. J. Lilley, Eds. Springer-Verlag, 
New York, 1987. 

Oncology and Immunology of Down Syndrome. 
Ernest E. McCov and Charles J. Epstein, Eds. Liss, New 
York, 1987. xi;, 242 pp., illus. $49.50. Progress in 
Clinical and Biological Research, vol. 246. From a 
symposium, New York, Dec. 1986. 

One-Dimenslonal Organometallic Materials. An 
Analysis of Electronic Structure Effects. M. D. Bohm. 
Springer-Verlag, New York, 1987. iv, 181 pp., illus. 
Pa er, $22.90. Lecture Notes in Chemistry, 45. 

{he Orlgln and Evolution of Neutron Stars. D. J .  
Helfand and J.-H. Huang, Eds. Reidel, Dordrecht, 1987 
(U.S, disuibutor, Kluwer, Nonvell, MA). mi i i ,  572 
pp., illus. $99. International Astronomical Union Sym- 
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Palaeomagnetism and the Continental Crust. J. 
D. A. Pi er Open Universitv Press, Milton Keynes, 
U.K., a n B ~ d s t e d  (Wiley), ~ k w  York, 1987. xiv, 434 
pp., illus. $59.95. 

Pattern Recognition and Image Processing. Fred 
Arninzadeh, Ed. Geophysical Press, London, 1987 (dis- 
tributor, Expro Science Publications, Amsterdam). x, 
568 pp., illus. $75. Handbook of Geophysical Explora- 
tion, section 1, vol. 20. 

Pharmaceutical Technology. Conuolled Drug Re- 
lease, Vol. 1. M. H .  Rubinstein, Ed. Horwood, Chiches- 
ter, U.K., and Halsted (Wiley), New York, 1987. 126 
pp., illus. $57.95. Ellis Horwood Books in Biological 
Sciences. Based on a conference, Harroweate. U.K.. 
April 1986. 
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Photomacrography. An Introduction. William 

White, Ed. Focal, Stoneham, MA, 1987. xviii, 221 pp., 
illus. $49.95. . -  . -  

Physical Measurements. Joel F. Liebman and Ar- 
thur Greenberg, Eds. VCH, New York, 1987. xiv, 388 
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Francis, Philadelphia), x, 542 pp., illus. $79. From a 
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M. Maclean. Cambridge University Press, New York, 
1986. xii, 360 p illus. $79.50. 

Principles oP'bynamics. Donald T. Greenwood. 
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552 pp., illus. $48.95. 
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A. Kravtsov, and V. I. Tatarskii. er Verlag, New 
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edition (Moscow, 1976). 
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