
from Royce to Mead to Blumer and to Goff- 
man there is documented a great transforma- 
tion: The singular and binding covenant of the 
Protestant ethicists trodes in the face of the 
emergence of a plurality of worldly, nonbind- 
ing situational and personal ethics [p. 2761. 

It is clear that Vidich and Lyman see 
the future in Goffman's apotheosis of the 
"voracious ego" (p. 306), that furiously 
secular creature of the Pacific frontier. 
But what this might mean now for sociol- 
ogy, or, much more impbrtant, for socie- 
ty at large, American Sociology does not 
say. Perhaps as one casts aside the rhet- 
oric of moral certainty it becomes harder 
to say anything at all. 

ALAN SICA 
History of Sociology: An International 
Review, and Department of Sociology, 
University of  Kansas, Lawrence 66045 

Mechanisms of Migration 

The Control of Fish Migration. R. J. F. SMITH. 
Springer-Verlag, New York, 1985, xvi, 243 
pp., illus. $49.50. Zoophysiology, vol. 17. 

Fish Migration. BRIAN A. MCKEOWN. Croom 
Helm, London, and Timber Press, Portland, 
Ore., 1984 (distributor, International Special- 
ized Book Services, Portland). x, 224 pp., 
illus. $29. 

The study of animal migration in gen- 
eral and fish migration in particular has 
produced a literature of impressive pro- 
portions. Despite the theoretical basis 
provided by F. R. Harden Jones in 1968 
with the publication of Fish Migration, 
progress in this field has been sporadic, 
with little evidence of the emergence of a 
conceptually complete framework for 
the further study of fish migration. The 
abundant yet disparate literature has, 
since 1978, included a number of books 
reviewing the field that in general have 
failed to contribute more than summary 
of what has already been documented. 
Some of the exceptions to this general- 
ization are the contributions of R. R. 
Baker (1978, 1982) on the general subject 
of animal migration and the collection of 
papers assembled by J. D. McCleave and 
coeditors (1984) concerning migratory 
orientation in fish. We now have two 
more books in what appears to be a 
renaissance of interest in fish migration. 

Smith's The Control of Fish Migration 
is presented as a summary of repre- 
sentative experimental studies illustrat- 
ing the mechanisms used by fish to guide 
and time their migrations. Studies of 
distribution and migratory routes and of 
physiological adjustments required of 
migrants are excluded. The author thus 

places little emphasis on a major contem- 
porary issue in fish migration research, 
that is, the interaction between the phys- 
iological state of a migrant, its environ- 
mental preferences, and ocean dynamics 
as a mechanism of directional move- 
ment. Although this issue is alluded to, it 
is subordinated to the traditional ap- 
proach of discussing migration in terms 
of major sign stimuli (light, odors, mag- 
netic stimuli, and so on) and their respec- 
tive sense organs. Although there is 
nothing wrong with this approach, the 
end product is a conventional and rou- 
tine paper-by-paper review that repeats 
the same ideas and findings that have 
dominated our thinking over the last two 
decades. For the uninitiated, the book is 
a convenient introduction to part of the 
literature concerning migratory orienta- 
tion. For the initiated, it provides no 
significant new insights or concepts. 

In contrast, McKeown's Fish Migra- 
tion presents a compact, up-to-date, 
overview of the field including migration 
patterns, mechanisms of orientation, 
bioenergetics, physiology, ecology, and 
evolution. The major contribution of this 
work is the author's effort to establish 
research in bioenergetics and physiology 
as equal partners of orientation research 
in the study of fish migration. This equi- 
librium is rarely achieved in collective 
works dealing with the proximate regula- 
tion and the ultimate causes of fish mi- 
gration. 

Much of the review of bioenergetics 
and physiology deals with fundamental 
principles that some physiologists might 
consider too basic for a specialty book. 
However, as a nonphysiologist in need 
of a review, I found these chapters infor- 
mative. The only shortcoming I noted 
was the absence of discussion of mathe- 
matical models dealing with the hydro- 
mechanics of fish swimming. Such mod- 
els provide explanations of certain be- 
havioral and morphological adaptations 
based on assumptions of least costly 
travel strategies. Such research is wor- 
thy of consideration in any study of 
migratory bioenergetics. 

The final chapter, dealing with the 
ecology and evolution of fish migration, 
is dominated by Baker's ideas concern- 
ing lifetime tracks. The utility of this 
concept is not always obvious. It is easy 
to state that the characteristics of an 
animal's lifetime track or migration are 
determined by its morphology, physiolo- 
gy, and behavior; the challenge is to 
define how these phenomena are related. 
Under what set of conditions is the opti- 
mization of physiological state sufficient 
to explain migratory patterns without 
precise orientation? Under what set of 

circumstances is precise orientation 
obligatory? What are the physiological 
links between bioenergetics and behav- 
ior? What is the course of ontogeny in 
orienting ability and to what extent can 
physiological events (critical periods) 
and learning modify it? The possibility of 
formulating a unifying theory of fish mi- 
gration lies i11 the answers to these ques- 
tions, and the task demands a global 
appreciation of all the topics touched on 
in McKeown's book. This book provides 
a readable and complete idtroduction for 
all those who wish to know why and how 
fish migrate. The next step is to formu- 
late key questions and testable hypothe- 
ses concerning these diverse phenome- 
na. What we do not need, for the time 
being, is another review of the subject. 

JULIAN DODSON 
Department of Biology, 
Universite' Laval, CitC Universitaire, 
Quebec GI K 7P4, Canada 

Developmental Neutobiology 

Molecular Bases of Neural Development. GER- 
ALD M. EDELMAN, W. EINAR GALL, and W. 
MAXWELL COWAN, Eds. Wiley, New York, 
1985. x, 606 pp., illus. $85. A Neurosciences 
Institute Publication. 

Recent advances in molecular biology, 
immunology, and biophysics have pro- 
vided tools adequate for addressing in 
molecular terms some of the most inter- 
esting issues in developmental neurobi- 
ology. The influx into neuroscience re- 
search of a new generation of scientists 
trained in these molecular techniques 
has brought neuroscience back into the 
mainstream of biology. Biologists who 
want to see how both classical and mod- 
ern approaches are being used to address 
previously unapproachable questions, or 
simply to learn what some of the most 
interesting issues are in this transformed 
field, should find Molecular Bases of 
Neural Development interesting reading. 

The book contains reports from a con- 
ference sponsored by the Neuroscience 
Institute. The objective of the organizers 
appears to have been to provide in-depth 
samplings of the finest research being 
done on a few selected subjects and not 
to provide a comprehensive overview of 
developmental neurobiology. 

Overall the quality of the chapters is 
quite high. The authors are an outstand- 
ing set of scientists, and the book con- 
tains the best overviews of recent work 
by many of them. Only a few papers 
repeat recent reviews or are out-of-date. 

The best section of the book describes 
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the development of the map in the retino- 
tectal system. Cowan and Hunt provide 
a lucid and intellectually rigorous review 
of past theories and experiments con- 
cerning this system. Similar chapters in 
the other sections would have added 
depth. Fraser provides a clear model for 
explaining the development of the map 
with only four proposed interactions be- 
tween retinal and tectal cells-three ad- 
hesive and one repulsive. This chapter 
illustrates the potential strength of a the- 
oretical approach to developmental neu- 
robiology. Even if one suspects that the- 
ory must be far from reality when so 
little is known about a system, one 
should enjoy Fraser's provocative 
thrust. Finally, chapters by Easter and 
Schmidt deal thoroughly with experi- 
mental results. Easter shows convincing- 
ly that retinotectal maps are plastic in the 
goldfish. Retinal fibers continually shift 
positions on the tectum as it grows asym- 
metrically throughout life. Schmidt pre- 
sents evidence that production of the 
final map requires activity-dependent 
stabilization of synapses as well as adhe- 
sive interactions. 

A section on the neural crest and the 
development of the periphery contains 
an elegant brief description of the devel- 
opment of neural crest progeny by Le 
Douarin. Though not a substitute for her 
recent monograph on the neural crest, 
Le Douarin's chapter presents a substan- 
tial revision of a major theme of that 
book-the pluripotency of crest cells. 
Some developmental capacities of early 
crest cells now appear to be restricted to 
subpopulations at earlier times than was 
previously appreciated. A chapter by 
Thiery and colleagues is a clear summary 
of their important work on the roles of 
cell adhesion and extracellular matrix 
molecules in directing crest cell behav- 
ior. Unfortunately, the chapter does not 
summarize Thiery's recent experiments 
in which crest cell migation in vivo has 
been inhibited by a synthetic peptide that 
blocks fibronectin function. A chapter 
by Gershon and Rothman provides the 
best introduction that this reviewer has 
seen to the development of the enteric 
nervous system, a fascinating but fre- 
quently ignored subject. 

A section on the formation of neurites 
and synapses contains elegant papers by 
Letourneau and by Goodman and asso- 
ciates. The first describes extrinsic fac- 
tors, such as adhesive molecules, elec- 
tric fields, and trophic molecules, that 
direct the movements of neuronal 
growth cones in vitro. The second illus- 
trates the power of invertebrate systems 
for analyzing the growth of identified 
neurons in vivo and the potentials of 

modern immunology and molecular biol- 
ogy for investigating the molecules that 
direct the growth. A paper by Hollyday 
in another section argues persuasively 
that the development of motor innerva- 
tion in vertebrates proceeds with equally 
exquisite precision, probably using simi- 
lar cues. 

Some sections of the book are not well 
organized. The papers in the sections not 
discussed here are often tenuously relat- 
ed, and several papers would have been 
better placed in different sections. Inev- 
itably, some papers are dated. For exam- 
ple, a paper by Edelman on cell adhesion 
molecules deals with only three such 
molecules, although recent work from 
his and several other laboratories makes 
it clear that many more adhesion mole- 
cules exist and are used by individual 
cells in ways that are just beginning to be 
appreciated. A paper by Warner on early 
development of the nervous system does 
not cover her dramatic studies with 
Guthrie and Gilula on the role of gap 
junctions. Overall, though, these are mi- 
nor criticisms of an exciting and very 
readable book. 

LOUIS F. REICHARDT 
Department of Physiology, 
University of California School of 
Medicine, San Francisco 94143 

Books Received 
The Biotechnology Directory 1985. Products, Com- 

panies, Research and Organizations. J .  Coombs. 
Nature Press (Stockton Press). New York. 1985. xii. 
494 pp. Paper, $130. 

Bluetongue and Related Orhiviruses. T. Lynwood 
Barber, Michael M. Jochim, and Bennie I. Osburn, 
Eds. Liss, New York, 1985. xxii, 750 pp., illus. $1 10. 
Progress in Clinical and Biological Research, vol. 
178. From a symposium, Monterey, Calif., Jan. 
1984. ... . 

Bone Hunters in Patagonia. Narrative of the Expe- 
dition. J .  B. Hatcher. Ox Bow Press, Woodbridge, 
Conn., 1985. xiv, 209 pp., illus. $24; paper, $12.95. 
Reprinted from Princeton University Expeditions to  
Patagonia, 1869-1899 (1903). 

Bone Marrow Transplantation. Biological Mecha- 
nisms and Clinical Practice. Dirk W, van Bekkum 
and Bob Lowenberg, Eds. Dekker, New York, 1985. 
:, 546 pp., illus., + plates. $99.50. Hematology, vol. 
3 .  

Brain Imaging and Brain Function. Louis Soko- 
loff, Ed. Raven, New York, 1985. xviii, 290 pp., 
illus. $59.50. Research Publications: Association for 
Research in Nervous and Mental Disease, vol. 63. 

Bronchial Carcinoma. An Integrated Approach to 
Diagnosis and Management. Michael Bates. Ed. 
Springer-Verlag, New York, 1984. xiv, 295 pp., 
 ill^^^ $57 ". -- -. 

Chemistry of the Prostaglandins and Leukotrines. 
John E. Pike and Douglas R. Morton, Jr. ,  Eds. 
Raven, New York, 1985. xii, 444 pp., illus. $59. 
Advances in Prostaglandin, Thromboxane, and Leu- 
kotriene Research, vol. 14. 

Children at Risk for Schizophrenia. A Longitudinal 
Perspective. Norman F. Watt et al., Eds. Cambridge 
University Press, New York, 1984. xx, 658 pp., 
illuq. $39.50. -~~~ . . . . . 

A Field Guide to Western Reptiles and Amphibians. 
Robert C. Stebbins. 2nd ed. Houghton Mifflin, Bos- 
ton, 1985. xvi, 336 pp., illus., + plates. $17.95; 
paper, $12.95. Peterson Field Guide Series. 

Final Report of the United States De Soto Expedi- 
tion Commission. John R. Swanton. Smithsonian 
Institution Press, Washington, D.C., 1985. Ixxxviii, 
400 pp. Paper, $19.95. Classjcs of Smithsonian 
Anthropology. Reprint, 1939 ed~tion. 

Flow Visualization 111. W. J. Yang, Ed. Hemi- 
sphere, Washington, D.C., 1985. xiv, 889 pp., illus. 
$95. From a symposium, Ann Arbor, Mich., Sept. 
1 as2 
.,L.,. 

The Galileo Affair. A Meeting of Faith and Sci- 
ence. (Cracow,,Poland, May 1984). G. V. Coyne, M. 
Heller, and J. Zyciriski, Eds. Specola Vatican, Vati- 
can City, 1985. 179 pp., illus. Paper, $9; to individ- 
uals, $7. 

Gas Enzymology. H. Degn, R. P. Cox, and H. 
Toftlund, Eds. Reidel, Boston, 1985 (distributor, 
Kluwer, Hingham, Mass.) x, 250 pp., illus. $44. 
From a symposium, Odense, Denmark, May 1984. 

Genes and Membranes. Transport Proteins and 
Receptors. Edward A. Adelberg and Carolyn W. 
Stayman, Eds. Academic Press, Orlando, Fla., 
1985. xiv, 216 pp., illus. $52. Current Topics in 
Membranes and Transport, vol. 23. Yale Membrane 
Transport Processes Volumes. 

Genetics of Bacteria. John Scaife, David Leach, 
and A. Galizzi, Eds. Academic Press, Orlando, Fla., 
1985. xii, 286 pp., illus. $59. 

Intermediate Filaments. A Review. Peter Traub. 
Springer-Verlag, New York, 1985. x, 266 pp. $59. 

The Intertidal Wilderness. Anne Wertheim. Sierra 
Club Books, San Francisco, 1985. iv, 156 pp., illus. 
$25; paper, $14.95. 

Intracellular Protein Catabolism. Edward A. 
Khairallah, Judith S. Bond, and John W. C. Bird, 
Eds. Liss, New York, 1985. xlviii, 702 pp., illus. 
$98. Progress in Clinical and Biological Research, 
vol. 180. From a symposium, Airlie, Va., May 1984. 

Mechanisms and Regulation of Carbohydrate 
Transport in Bacteria. Milton H. Saier, Jr. Academic 
Press, Orlando, Fla., 1985. xx, 209 pp. $39. 

Metamorohic Reactions. Kinetics. Textures. and 
~eformat ioh.  Alan Bruce ~ h o m ~ s o ' n  and ~ a G d  C. 
Rubie, Eds. Springer-Verlag, New York, 1985, xii, 
291 DD.. illus. $48. Advances in Phvsical Geochemis- 
t r y , ' < ~ ~ .  4. 

Methods in Enzymology. Sidney P. Colowick and 
Nathan 0 .  Kaplan, Eds. Vol. 111, Steroids and 
Isoprenoids. John H. Law and Hans C. Rilling, Eds. 
Academic Press. Orlando. Fla.. 1985, xxvi. 607 DD.. ' ~ . . 
illus. $66.50. 

Nickel in the Human Environment. F. W. Sunder- 
man et al., Eds. International Agency for Research 
on Cancer, Lyon, 1984 (U.S. distributor, Oxford 
University Press, New York). xxiv, 533 pp., illus. 
$42.50. IARC Scientific Publications. No. 53. From 
a symposium, Lyon, France, ~a rch '1983 .  

The 1985 Citizen's Guide to the Ocean. Michael 
Weber et al. Center for Environmental Education, 
Washington, D.C., 1985. 190 pp. Paper, $4.95. 

Nan-linear Equations in Classical and Quantum 
Field Theory. N.  Sanchez, Ed. Springer-Verlag, 
New York, 1985. viii, 400 pp., illus. Paper, $26.80. 
Lecture Notes in Physics, vol. 226. From a seminar 
series, Paris, 1983-1984. 

Perfect Symmetry. The Search for the Beginning 
of Time. Heinz R. Pagels. Simon and Schuster, New 
York, 1985. 390 pp., illus., + plates. $18.95. 

Phanerozoic Earth History of Australia. J .  J .  Vee- 
vers, Ed. Clarendon (Oxford University Press), 
New York, 1984. xvi, 418 pp., illus. $75. Oxford 
Geological Sciences Series, 2. 

The Pharmacological Effect of Lipids ,II. Jon J. 
Kabara, Ed. American Oil Chemists Society, 
Champaign, Ill., 1985. x ,  353 pp., illus. $45; to 
members, $30. AOCS Monograph 13. From a sym- 
posium, Chicago, May 1983. 

Philosophy of Psychology. Daniel N. Robinson. 
Columbia University Press, New York, 1985. xii, 
189 DD. $20. Critical Assessments of Contem~orarv . . 
Psyidology. 

The Physics of the Quark-Gluon Plasma. Berndt 
Mijller. Springer-Verlag, New York, 1985. viii, 142 
pp., illus. Paper, $8.70. Lecture Notes in Physics, 
vol. 225. .- --- 

Second View. The Rephotographic Survey Project. 
Mark Klett et al. University of New Mexico Press, 
Albuquerque, N.M., 1985. x, 211 pp. $65. 

Sectors of Mutual Benefit in U.S.Soviqt Relations. 
Nish Jamgotch, Jr., Ed. Duke University Press, 
Durham, N.C., 1985. xxiv, 254 pp. $35. 

Time-Dependent Fracture. A. S. Krausz, Ed. Nu- 
hoff, Dordrecht, 1985 (U.S. distributor, Kluwer, 
Hingham, Mass.). x, 298 pp., ~llus.  $39.50. From a 
conference, Ottawa, Canada, June 1984. 

To Mock a Mockingbird. And Other Logic Puzzles 
Including an Amazing Adventure in Combinatory 
Logic. Raymond Smullyan. Knopf, New York, 
1985. x, 246 pp. $14.95. 

Trade, Tribute, and Transportation, The Six- 
teenth-Century Political Economy of the Valley of 
Mexico. Ross Hassig. University of Oklahoma 
h e s s ,  Norman, 1985. xvi, 364 pp,., illus. $22.95. The 
Civilization of the Amer~can Ind~an Series. 

Whole Brain Thinking. Working from Both Sides 
of the Brain to Achieve Peak Job Performance. 
Jacquelyn Wonder and Priscilla Donovan. Ballan- 
tine, New York, 1985. xii, 308 pp., illus. Paper, 
$3.95. 

SCIENCE, VOL. 229 




