
short life-span, small size, high degree 
of specialization, and limited learning 
ability. These properties are reflected 
in their rapid development and com- 
pact, economical, precise, and rigid 
nervous system. This has placed re- 
strictions on insect nervous develop- 
ment, and in this book these factors 
are not always kept in mind. But the 
reliability of the insect nervous system, 
the hormonal regulation of develop- 
ment, and the possibilities for genetic 
analysis with insects provide the neu- 
robiologist with an opportunity to make 
meaningful manipulations of neuronal 
development. 

Each chapter of the book is a re- 
search summary accompanied by a re- 
view of related work. Most of the 
research emphasizes morphological 
changes that take place at the cellular 
level and physiological events that can 
be recorded extracellularly. Observa- 
tions of synaptic connections and syn- 
aptic physiology are notably missing 
from this book, although not from the 
literature. Often insufficient data are 
given to permit the critical reader to 
reach the conclusions of the authors, 
but the following are some of the sig- 
nificant points that emerge. The fac- 
tors that control the development of a 
neuron are not simply intrinsic to that 
cell. Meinertzhagen indicates that waves 
of development may take place accord- 
ing to a sort of "domino theory," and 
that some sequences in development 
may hinge on contact by presynaptic 
elements. Levi-Montalcini and her co- 
workers find that patterns of axonal 
growth can depend upon available 
targets. Bate and Lawrence show that 
in insects an antereoposterior concen- 
tration gradient of some undefined sub- 
stance may act quantitatively in deter- 
mining cell differentiation, growth, and 
connectivity. Although Huber discov- 
ered that the circuitry for cricket song 
exists unexpressed long before its nor- 
mal use, Bentley concludes that some 
other circuits (for example, for flight) 
are not preformed and might even de- 
velop with experience. Evidence is re- 
peatedly presented that existing con- 
tacts can reorganize or break during 
development, but it is surprising that 
Potter, Furshpan, and Lennox's classic 
demonstration of broken electrical 
coupling in the developing embryo is 
not mentioned. Edwards and Palka 
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Hoy claims that severed motoneuron 
stumps fuse, but lacks crucial anatomi- 
cal evidence; the possibility that regen- 
eration awaits degeneration is not con- 
sidered. 

Young makes no pretense at having 
chosen his authors to represent the field 
as a whole. It is nonetheless unfortu- 
nate that biochemical, autoradiographic, 
and hormonal studies are hardly men- 
tioned and that scant reference is made 
to studies from Atwood's laboratory 
on regeneration after autotomy in 
crabs, a process closely resembling de- 
velopment. The Drosophila nervous 
system presents one of the most fruitful 
materials for research, yet much work 
on it by Seecof, Benzer, and others gets 
no mention. 

On the whole this book is not broad 
enough for the general reader, but it 
does nicely summarize much important 
work to 1972 on the development of 
the insect nervous system. 

KENNETH J. MULLER 

Department of Anatomy, Harvard 
Medical School, Boston, Massachusetts 

Effects of Exercise 

Exercise and Sport Sciences Reviews. Vol. 
1. JACK H. WILMORE, Ed. Academic Press, 
New York, 1973. xvi, 458 pp., illus. $24. 

This is the initial volume of a con- 
tinuing series devoted to bringing high- 
quality reviews to practitioners in 
physical education. However, it de- 
serves to be read by all those interested 
in exercise and sports. There are three 
major topic groupings in this first vol- 
ume-physiological and biochemical 
aspects of exercise, movement analysis, 
and statistical design. The quality of the 
various contributions varies consider- 
ably. Some chapters, such as those on 
aerobic metabolism and the responses 
of women to exercise, are exceedingly 
well written, not only providing ex- 
cellent background material but also 
raising a number of provocative ques- 
tions for additional research. 

The interest in women's response to 
exercise and their participation in a 
greater variety of sporting events will 
require increased research activity on 
their capabilities. The prior limitations 
imposed on women's activities were a 
consequence of Victorian attitudes to- 
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thon run has been made by a woman 
should result in changes in the taboos 
that have constrained their participa- 
tion. Women swimmers have long dem- 
onstrated that such limitations should 
be eliminated. The present lack of 
knowledge not only .on the long-term 
physiological effects of intensive sport 
participation by women but on the pri- 
mary and secondary psychological and 
sociological effects as well should be 
soon ended. It is interesting that while 
we know the influence of the aging pro- 
cess on males' physical work capacity 
very few comparable studies have been 
conducted on the female. The increas- 
ing incidence of cardiovascular disease 
in women also raises some problems 
concerning the role of physical activity 
in women in protection from or allevi- 
ation of these diseases. 

Many of the contributors, unfortu- 
nately, have limited themselves to pres- 
entation of data from recent investi- 
gations, with little critical analysis of 
the questions readers may have or will 
raise. The sections on statistical analy- 
sis and experimental design are text- 
bookish and do not really concern 
themselves with the problems of ap- 
plication to exercise and activity re- 
search. However, they cover a large 
field and even though wordy are worth- 
while reading. The same general com- 
ments apply to the biomechanical sec- 
tions. In general, this and succeeding 
volumes should (if the topics to be re- 
viewed follow the suggested patterns) 
be worthwhile reference volumes for 
all those readers interested in exercise 
and its value to man. 

STEVEN M. HORVATH 
Institute of Environmental Stress, 
University of California, Santa Barbara 

Fluvial Geomorphology 

Drainage Basin Form and Process. A 
Geomorphological Approach. K. J. GREG- 
ORY and D. E. WALLING. Halsted (Wiley), 
New York, 1974. x, 456 pp., illus. $18.95. 

As the authors of this book observe, 
interest in drainage basins has bur- 
geoned among diverse students, those 
concerned with evolution of the land- 
scape, engineers concerned with flow 
and design, ecologists with interests in 
energy and nutrient balance, and geog- 
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raphers concerned with the shape of 
the land and its uses. Thus the drainage 
basin is an object of study in its own 
right, a vehicle for fundamental studies 
of natural processes, and an excellent 
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framework for the study of man's im- 
pact on the surface of the earth. 

The diversity of interests and the ac- 
celerated pace of research have en- 
gendered new findings and new meth- 
odology. Much of this growth has taken 
place since World War II. Although 
the apparently segregated research com- 
munities concerned with drainage ba- 
sins have in truth many overlapping 
interests, no book heretofore has drawn 

together the extensive results of drain- 

age basin studies and made them avail- 
able to a broad audience. While the 
authors emphasize the geographers' in- 
terest in drainage basins as a funda- 
mental unit for the study of river and 

hillslope processes, Drainage Basin 
Formii aind Process accomplishes this. 

Proper description of a drainage 
basin includes analysis of process and 
form. Because a myriad of physical, 
chemical, and biological processes op- 
crate in concert within a drainage basin, 

analysis of their linkages demands study 
of the inputs, movement, and output 
of the products of all these processes. 
Field measurement of the elastic load 
of streams, for example, requires di- 
verse techniques depending on flow, 
size distribution of material, and quan- 
tity. Similarly, measurement of nutrient 
balances or geochemical processes in 

drainage basins requires not only the 

application of field techniques in chem- 

istry but their integration with observa- 
tions of the movement of water in soil, 
overland, in channels, and within the 

ground. Because geomorphic processes 
are inseparable from the flora and fauna 
and ecological observations are inade- 

quate without appropriate hydrologic 
measurements, the techniques of obser- 
vation and analysis in one field are es- 
sential to the successful pursuit of al- 
lied fields. 

Gregory and Walling have provided 
an almost bibliographic coverage of the 
wide and varied studies of drainage 
basins. Including excellent observations 
from their own studies in England, they 
have drawn upon experience through- 
out the world to bring together the re- 
sults of descriptions and analyses of a 
vast range of drainage basin charac- 
teristics and processes. From the widely 
scattered literature they have structured 
a succession of discussions summariz- 

ing such matters as the nature of the 

hydrograph, the way in which water 
reaches streams, the variety of methods 
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not merely a recitation of bits and 
pieces of information but includes nu- 
merous tables and figures providing il- 
lustrative and comparative data on 
many aspects of drainage basin form 
and behavior including channel char- 
acteristics, basin geometry and topol- 
ogy, flow frequency, sediment yield, 
and their interrelationships. These il- 
lustrations are often striking, having 
been drawn from virtually every region 
of the world. The discussion of rates 
of denudation measured as dissolved 
and suspended load, for example, syn- 
thesizes for the first time the results of 
many studies over the broadest spec- 
trum of climatic conditions. 

The book is packed with both his- 
torical and current references to and 
examples from the literature. It is com- 
prehensive, not selective. There is much 
explanatory material, but shortage of 
space has prevented discussion of de- 
tail and evaluation of the state of the 
art or of reigning explanatory hypoth- 
eses. Not that these are entirely absent; 
for example, the authors dwell at some 
length on the evidence for and sig- 
nificance of the partial area concept of 
runoff. But the emphasis throughout is 
upon comprehensiveness. The authors 
succeed in providing an enormously 
useful review of current methodology, 
an often fascinating description of find- 

ings, and clear statements of different 
views of drainage basin behavior. Using 
the findings from many sources includ- 
ing geography, geology, engineering, 
and biology but without slicing the 
drainage basin into professional disci- 
plines, they provide a collective picture 
which will be of use to all workers 
whether they consider the drainage 
basin as a handy tool for budgets or as 
a unique spatial aspect of the land- 
scape. 

M. GORDON WOLMAN 

Departtment of Geography and 
Envi7ronmenltal Engineering, 
Johns Hopkins University, 
Baltimore. Mlarylald 

Books Received 

The Antigens. Vol. 1. Michael Sela, Ed. 
Academic Press, New York, 1973. xiv, 
574 pp., illus. $35. 

Archives Procedural Manual. Washing- 
ton University School of Medicine Library, 
St. Louis, Mo., 1974. xvi, 236 pp., illus. 
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