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The A-Stars. Problems and Perspectives. SID- 
NEY C. WOLFF. Centre National de la Recher- 
che Scientifique, Paris, and NASA Scientific 
and Technical Information Branch, Washing- 
ton, D.C., 1983 (available from Stuart Jordan, 
Goddard Space Flight Center, Greenbelt, Md. 
20771). xlvi, 21 1 pp., illus. Cloth. Monograph 
Series on Nonthermal Phenomena in Stellar 
Atmospheres. NASA SP-463. 

The past two decades have seen the 
discovery of such bizarre and intriguing 
objects as quasars, pulsars, and x-ray 
sources, and there has been a tendency 
to dismiss stars as a solved problem. 
After the wave of discovery came the 
application of the new observing tech- 
niques to old problems. Not surprisingly, 
this enlarged perspective quickly 
showed that stars too have many aspects 
that are not understood at all, with the 
result that stellar studies are now enjoy- 
ing a vigorous renaissance. Sidney 
W o l f s  excellent monograph is one ex- 
ample of this revitalization. 

The traditional picture of a stellar at- 
mosphere is built on the primacy of 
temperature and pressure. New observa- 
tions, however, have shown that the hot 
stars exhibit expanding atmospheres 
driven by radiation hydrodynamics. The 
cool stars, such as the sun, display hot 
chromospheres and coronas maintained 
by mechanical and magnetic energy gen- 
erated in the subsurface convection 
zone. For both hot and cool stars non- 
thermal processes are of marginal signifi- 
cance in the photospheric layers most 
directly observable in the classical visi- 
ble spectral region, but other spectral 
regions show that they become dominant 
higher in the atmosphere. 

The A stars have intermediate tem- 
peratures, which places them in the tran- 
sition region between these two ex- 
tremes. Occupying the middle ground, 
the A stars should be free of extreme 
nonthermal influences, and consequent- 
ly they should conform very closely to 
the classical thermal models. As Wolff's 
book shows in detail, this is far from the 
case. Freed of the dominance of exten- 
sive mass loss and convection zones, the 

A stars can exhibit directly in their pho- 
tospheric layers other influences such as 
intense, localized magnetic fields, the 
effects of tidal interactions between 
close stellar companions, incipient con- 
vection, diffusive element separation, 
and radial and nonradial pulsation. As a 
consequence, many of the A stars dis- 
play striking abnormalities on their sur- 
faces. In extreme cases, they exhibit 
kilogauss magnetic fields and patches in 
which cosmically rare elements, such as 
europium, are 100,000 times more abun- 
dant than on the sun. 

Wolff surveys our current knowledge 
of the A stars by devoting a generous 
chapter, complete with extensive refer- 
ences, to each of the major subjects: 
normal stars, magnetic stars, metallic- 
line stars, variable stars, supergiants, 
peculiar B stars, and model atmos- 
pheres. Though referring to the historical 
development of each subject, she aims to 
paint a coherent picture of our present 
understanding based on the insight 
gained from traditional and modern stud- 
ies. Her treatment is non-mathematical 
throughout, making the concepts and 
problems readily accessible, although 
she does assume a thorough knowledge 
of astronomy. 

This is an important book at an impor- 
tant time. Coming at the end of the first 
generation of space astronomy, it is the 
synthesis of what is known about a piv- 
otal group of stars by a leader in their 
study. The outstanding problems are 
critically and clearly presented both in 
the discussions of the individual topics 
and in a final chapter; graduate students 
will certainly benefit from having the 
issues so clearly displayed. With the 
increasing availability of new detectors 
and with the second generation of space 
astronomy about to begin with the 
launch of the Space Telescope, this book 
should have a major influence on the 
direction of stellar studies for the next 
decade. 

JOHN B. LESTER 
Department of Astronomy, 
University of Toronto, 
Toronto, Ontario M5S IAI ,  
Canada 

Morphology of Cortical Cells 

Cerebral Cortex. Vol. 1, Cellular Components 
of the Cerebral Cortex. ALAN PETERS and 
EDWARD G. JONES, Eds. Plenum, New York, 
1984. xiv, 565 pp., illus. $69.50. 

One hundred years ago the Golgi stain 
was first used by Golgi and by Ram6n y 
Cajal to study the cellular constituents of 
the cerebral cortex. Since that time there 
has been a more or less steady stream of 
research using this technique to study 
cerebral cortex in various cortical areas 
and species. In the book under review 
this body of work is brought together in a 
single, coherent account. The book 
comes at an opportune time, since there 
is now considerable interest in under- 
standing the cortical circuit and the func- 
tional architecture of the cortex. Many 
of the advances currently being made 
rest on the classical Golgi studies. Be- 
cause the Golgi literature is so extensive, 
it is useful to have a single comprehen- 
sive account of cortical cellular morphol- 
ogy and synaptology. 

The book begins with a chapter on the 
history of cortical cytology by Jones. 
Cytoarchitectonics, the division of the 
cortex into different areas based on the 
patterns of cellular lamination, is dealt 
with in chapters by Kemper and Gala- 
burda and by Braak. Most of the chap- 
ters in the book are devoted to individual 
cortical cell types-pyramidal (Feld- 
man), nonpyrimidal (FairCn, De Felipe, 
and Regidor), spiny stellate (Lund), bas- 
ket (Jones and Hendry), double bouquet 
(Somogyi and Cowey), chandelier (Pe- 
ters), bipolar (Peters), neurogliaform 
(Jones), layer 1 (Marin-Padilla), and lay- 
er 6 (Tombol) cells. 

In addition to describing the light mi- 
croscopic appearance of the various cell 
types, the book summarizes the results 
of ultrastructural studies, which have 
described the synaptic patterns of input 
and the synapses formed by different cell 
types. Owing to the development of 
techniques enabling one to combine Gol- 
gi and electron microscopy, the Golgi 
technique has experienced something of 
a renaissance over the last decade. Stud- 
ies using the technique have demonstrat- 
ed an extraordinary specificity in the 
pattern of cortical connections. For ex- 
ample, one cell type, the chandelier cell, 
has been shown by Somogyi to synapse 
exclusively with the axon initial seg- 
ments of pyramidal cells, providing a 
strong control, probably inhibitory, over 
the cortical output. Though the Golgi 
technique still suffers from a number of 
limitations, one expects that more mod- 
ern techniques will soon add new in- 
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sights into cellular morphology and 
cortical microcircuitry and into the func- 
tional role of individual cortical connec- 
tions. 

This volume is meant to be the first of 
a series on the cerebral cortex. Later 
volumes are projected to cover cortical 
function, afferent and efferent connec- 
tions, and development and plasticity. 
The fact that the present volume is de- 
scriptive, with little information on corti- 
cal function and its relationship to corti- 
cal structure, reflects the limitations of 
the field. One hopes that over the next 
few years the development of various 
pharmacological, immunochemical, and 
combined anatomical and physiological 
techniques will enable one to go beyond 
the descriptive. The book serves a useful 
function in that it provides a common 
understanding of the cellular compo- 
nents of the cortical circuit and provides 
a basis for anatomists, physiologists, and 
theoreticians to develop ideas about the 
relationship between cortical function 
and the structural components of the 
cortex. 

CHARLES GILBERT 
Rockefeller University, 
New York 10021 

Actinopterygian Neurobiology 

Fish Neurobiology. R .  GLENN NORTHCUTT 
and ROGER E. DAVIS, Eds. University of 
Michigan Press, Ann Arbor, 1983. In two 
volumes. Vol. 1, Brain Stem and Sense Or- 
gans. viii, 414 pp., illus. $45. Vol. 2, Higher 
Brain Areas and Functions. viii, 375 pp., illus. 
$45. From a symposium, 1977. 

Why study the brains of fish? Three 
reasons are presented by Bullock in the 
last chapter of volume 2 of Fish Neurobi- 
ology: comparative neurology helps us 
appreciate our ancestral "roots," as in- 
ferred from the characteristics of our 
vertebrate relatives; some general 
"rules" can be proposed about physio- 
logical mechanisms, brain size, and the 
general organization and modification of 
the nervous system; and the "rele- 
vance'' of studies of the nervous systems 
of other species to the understanding of 
the human brain, which is often taken for 
granted by researchers but should be 
emphasized more strongly for the benefit 
of those who fund the research. 

Fish Neurobiology is not as wide-rang- 
ing as its title suggests. It concentrates 
on the topics of brain anatomy, sensory 
systems, and behavior. It does not in- 
clude chapters on development, somatic 
sensation, the spinal cord, swimming, 

respiration, or the autonomic nervous 
system. However, some of the subjects 
it does not cover have been reviewed in 
the series Fish Physiology, edited by 
Hoar and Randall. It also does not con- 
sider all types of fish but focuses on the 
actinopterygian or ray-finned fishes, in- 
cluding the relatively primitive bichir, 
sturgeon, gar, and bowfin, but especially 
the teleosts, which number about 23,000 
species of the total of 40,000 species of 
all vertebrates. Since this group is amaz- 
ingly diverse, the first chapter, on taxon- 
omy, is very useful as a reference while 
reading the subsequent chapters. Taxo- 
nomic nomenclature can be heavy read- 
ing, but this chapter, by Lauder and 
Liem, is clearly written and includes 
interesting comments on the biology of 
representative species. 

These volumes are useful as refer- 
ences for specialists and as reviews for 
general neurobiologists. For the special- 
ist the volumes have good indexes, clear 
diagrams and plates, summary tables, 
and extensive bibliographies, although 
most of the cited references are from 
earlier than 1979. For the general reader, 
a review by Powers and Easter of fish 
retinas and vision is clearly written, in- 
teresting, and thorough. Likewise, a re- 
view by Finger of the cerebellum in fish 
is authoritative yet written in a style that 
can be read and appreciated by non- 
specialists. Neuroanatomy is the major 
subject of eight of the 22 chapters. Five 
of these are presented in the traditional 
style of comparative neurology, with an 
abundance of neuroanatomical nomen- 
clature. Non-anatomists most often want 
simple answers to the questions, where 
in the brain can a particular structure 
(such as the nucleus glomerulosus) be 
found? and what is the anatomical loca- 
tion of a particular electrode site or of a 
region with some type of reaction? The 
worst fears of non-specialists are stated 
clearly by Braford and Northcutt: 
"There are numerous instances in the 
literature in which the same name has 
been applied to different cell groups or 
the same cell group has received several 
names. Although this problem is not 
unusual in comparative neuroanatomy, it 
is particularly acute and vexing in the 
diencephalon and pretectum of actino- 
pterygians." Diagrams of the brains of 
several species, sections, and up-to-date 
nomenclature are presented in the ana- 
tomical chapters. However, it would 
have been useful to have included a 
separate listing of all published atlases of 
the brains of different species of fish as 
well as additional tables with corrections 
of any previously mislabeled structures. 

The remaining chapters include thorough 
reviews of the physiology of the vestibu- 
lar system, audition, electroreception 
(with a comparison of mormyrids and 
gymnotoids), chemoreception, visual 
physiology of tectum and forebrain, and 
neuroendocrinology. In addition, the 
functions of higher brain centers are in- 
ferred from electrical stimulation and 
from the effects of lesions on behavior, 
both ethological and associative. Chap- 
ters by Little and by Davis and Kassel 
include interesting discussions of fish 
behavior, including feeding, schooling, 
alarm, migration, and nesting. 

These two large volumes are well pre- 
pared and well illustrated and should be 
part of any biology or zoology library. 
Most of the chapters are too detailed for 
beginning students but are well suited for 
advanced graduate students. In particu- 
lar, actinopterygian neurobiologists 
should have both volumes in the labora- 
tory or office for ready reference. 

CARL M. ROVAINEN 
Department of Physiology and 
Biophysics, Washington University 
School of Medicine, 
St.  Louis, Missouri 631 10 

Marine Zoogeography 

A Comparative Atlas of Zooplankton. Biologi- 
cal Patterns in the Oceans. S. VAN DER SPOEL 
and R. P. HEYMAN. Springer-Verlag, New 
York, 1983. vi, 186 pp. $49.50. 

Few scientists since Darwin have 
achieved the comprehensive knowledge 
required to synthesize the many kinds of 
observations relevant to zoogeography 
into inclusive schemes that would ex- 
plain why given species occur in particu- 
lar areas to the exclusion of other areas. 
In their Comparative Atlas of Zooplank- 
ton van der Spoel and Heyman have 
undertaken to simplify our task by pre- 
senting us with a book of maps upon 
which are sketched the occurrences of 
oceanic zooplankton, and to distill innu- 
merable distributions into a few patterns 
that might provide the reduction needed 
as part of a comprehensive theory. Sec- 
tions at the end of the book then look at 
geomorphology, plankton patchiness, 
and changes in climate and sea level as 
factors that might have contributed to 
the speciation associated with these gen- 
eralized zoogeographical patterns. 

The authors' attempt is a valid one, 
and the accomplishment of compiling 
thousands of distributional notes and 
maps into a few patterns is admirable. 
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