
behavioral unit, even in forms such as si- 
phonophores or corals, where a colony 
achieves (super)organismal status. 

The scope of the workshop whence this 
volume came extended far bevond the coe- 
lenterates and ctenophores. Ion channels, 
currents, and signaling capabilities in such 
organisms as bacteria, yeast, protists, and 
slime molds are discussed from a variety of 
perspectives in an attempt to understand the 
early evolution of nervous systems in multi- 
cellular animals. There is a valuable chapter 
by Koopowitz that summarizes his pioneer- 
ing work with flatworms and a brief report 
by Cobb on the status of work on the as yet 
largely enigmatic echinoderms. With a total 
of 30 chapters and 39 contributors, it might 
seem contrary to want even more breadth, 
but mention of the largely negative work 
with sponges would have been helpful, and 
it is a shame that the modern work on 
nematode worms is not covered. And al- 
though several authors refer to recent work 
on metazoan phylogenies from the molecu- 
lar perspective, this very relevant material is 
also not represented. Perhaps its inclusion 
would have opened up the larger questions 
of neural homologies too much. 

The book is divided into three sections: 
on intercellular communication, electrical 
excitability, and sensory mechanisms. Each 
concludes with a summary chapter or over- 
view. Greenberg's overview of part 1 is 
particularly valuable in summarizing the pre- 
vious contributions on coelenterate peptides 
and other neurotransmitters. The volume 
concludes with a provocative and valuable 
overview of the specific topic of the evolution 
of coelenterate giant axons by Mackie and a 
too short, yet interesting chapter, "Conclud- 
ing Remarks," by the volume's editor. 

This volume excels in the breadth and 
timeliness of its information. It is a valuable 
resource, both for the information it sum- 
marizes and for the unanswered questions it 
poses, recognizing the need to modernize 
our thinking about the evolution of nervous 
systems in t h e  face of little, if any, hard 
evidence beyond contemporary life forms. 
Along with the continued investigation of 
the cellular and molecular aspects of nerve 
cells of every provenance, information is 
sorely needed about the interactions be- 
tween different types of neurons in simple 
animals, and how in these interactions the 
animals' behavior is generated. If significant 
differences emerge between animals of an- 
cient lineages, the questions posed in this 
stimulating volume can begin to be an- 
swered. 

L. M. PASSANO 
Department of Zoology, 
University of Wisconsin, 

Madison, WI 53706 

Reaction Pathways 

Intramolecular Motion and Chemical Reac- 
tion. I. M. MILLS, M. S. CHILD, and R. A. 
 A ARC US, ELIS. Royal Society, London, 1990. viii, 
198 pp., illus. L40. From a meeting, London, 
Feb. 1990. Reprinted from the Philosophical 
Transactions of the Royal Society ofLondon, series 
A, vol. 332, no. 1625 (1990). 

The study of intramolecular motion has 
the rare characteristic of being both well 
established and currently hot. This book on 
the subject will be welcomed by specialists, 
and for nonspecialists it will be a challenging 
but worthwhile introduction to the field and 
to some of the outstanding researchers in it. 
The interest of this area is exemplified by the 
chapter written by Marcus, which describes 
a beautiful application and extension of the 
well-known Rice-Ramsperger-Kassel-Mar- 
cus (RRKM) theory of unimolecular rate 
processes. This theory dates back 40 years 
and is predated by 20 more years by RRK 
theory. RRKM theory, with important ex- 
tensions by W. H. Miller, who is also a 
contributor to the book, along with phase 
space theory (developed by P. Pechukas, J. 
C. Light, and E. E. Nikitin in the mid-'60s) 
and the statistical adiabatic channel model 
(developed in the mid-'70s by M. Quack, 
who also wrote a chapter, and J. Troe) are 
elegant and deceptively simple statistical the- 
ories for the rate at which a molecule under- 
goes a chemical transformation, such as 
isomerization or dissociation into one of 
several products. 

The foundations and underlying assump- 
tions of these theories are now being criti- 
cally examined with the methods of nonlin- 
ear dynamics and time-dependent tp~antum 
mechanics. At low levels of internal excita- 
tion, intramolecular motion is governed by 
linear forces, which means that the motion is 
regular and essentially separable. Interesting 
chemical transformations occur, however, 
when the motion becomes highly nonsepa- 
rable and nonlinear. In this regime, intramo- 
lecular motion enters the realm of nonlinear 
dynamics, with its attendant issues of local- 
ization, irregular motion, the possible break- 
down of the classical-quantum correspon- 
dence principle, and so on. Questions 
naturally arise about whether or not the 
dynamics is statistical and how to tell the 
difference in this highly nonlinear regime. 
These issues lurk, implicitly if not explicitly, 
in every chapter of the book, which is 
roughly equally divided between theory and 
experiment. 

Most experiments probe the dynamics of 
intramolecular motion indirectly, either by 
high-resolution spectroscopy or by determi- 
nation of the rates or product distributions 
of unimolecular reactions. The beauty and 

breadth of such studies are conveyed in 
chapters contributed by the laboratories of 
Schlag, Quack, Simons, Crim, Moore, Wit- 
tig, Dixon, and Welge. Experiments that 
probe the time-dependence of unirnolecular 
processes are quite difficult owing to the 
very short period of a molecular vibration, 
typically in the femtosecond range. Some 
exciting studies of this type have been done 
by Z e d  and co-workers, and the chapter 
by Gruebele, Roberts, and Zewail presents a 
very nice application of this type of study to 
the phocodissociation of HgI,. 

Theory is also well represented in this 
book. In addition to the chapter by Marcus, 
there are excellent chapters on the state of 
the art in quantum mechanical calculations 
of vibrarional energies and wavefunctions of 
triatomic molecules by Child, Carter and 
coauthors, and Tennyson and coauthors. A 
classical analysis of some highly excited 
states of H: by Pollak illustrates the power 
and appeal of classical ideas in understand- 
ing intramolecular motion. 

I think it is obvious from the above that 
this book has excellent breadth. In a mere 
198 pages it is not possible to cover the field, 
but that is not the book's intention. It is, as 
it stands, a real gem. 

JOEL M. BOWMAN 
Department of Chemistry, 

Emory University, 
Atlanta, GA 30322 

Aspects of Magmatism 

The Nature and Origin of Cordilleran Magma- 
tism. J. LAWFORD ANDERSON, Ed. Geological 
Society of America, Boulder, CO, 1990. xii, 414 
pp., illus. $65. Geological Society of America 
Memoir 174. 

This volume is a potpourri of studies 
dealing with the setting, composition, and 
origin of plutonic and volcanic rocks at 
different localities in the western United 
States. Ten of the localities are in southern 
California, and the others are scattered 
northward to southeastern Alaska. In the 
preface, the editor summarize$ the interpre- 
tations of the different authors but m&s no 
attempt to synthesize them. 

Heavy emphasis in almost dl of the 23 
papers is on evidence from geochemistry, 
including data on major, minor, and trace 
elements for whole rocks and minerals and 
isotopic data for strontium, neodymium, 
argon, oxygen, and lead. These data are used 
to interpret the ages of the rocks, their 
pressures (and depths) and temperatures 
during crystallization, the source materials 
for the magmas, the consanguinity of intru- 
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sions, and other features. The book contains 
a host of examples of the power of modern 
geochemistry in the solution of petrologic 
problems and provides informative collater- 
al reading for both professionals and stu- 
dents of petrology and geochemistry. De- 
scriptions of field and structural relations 
and of the textures and fabrics of rocks, 
which were principal concerns in most older 
studies of magmatic rocks, are minimal but 
adequate; for many localities such data have 
been published elsewhere. Although the pa- 
pers range in quality, all of them are well 
written and adequately illustrated. 

Two reports deal with the Peninsular 
Ranges batholith of southern California. 
Walawender et al. conclude that normal 
compositional zonation in La Posta-type 
intrusions is the result of fractional crystal- 
lization of magma generated by subduction- 
related anatexis of amphibolite-grade to ec- 
logite-grade oceanic crust. Gastil et al. 
attribute abrupt regional changes, from high 
magnetic susceptibility of granitic rocks in 
the west side of the batholith, to low sus- 
ceptibility in a central zone, and back to high 

susceptibility still farther east, to differences 
in water and oxygen concentrations in the 
parental magmas. They suggest that the 
magmas that formed the zone of low mag- 
netic susceptibility were generated along a 
subduction zone at some critical depth 
where more water was liberated from hy- 
drous minerals than at greater or lesser 
depths. 

Several papers deal with intrusions in the 
desert region of southern California. For 
example, Anderson and Cullers describe in- 
trusions in the Whipple Mountains, some of 
which were emplaced at estimated depths of 
27 to 33 krn and were followed by intru- 
sions that were emplaced at depths of 16 and 
6 krn as the terrane rose during Tertiary 
regional extension. john and Wooden at- 
tribute inward and downward zonation 
from metaluminous to peraluminous com- 
positions in the tilted laccolithic Cheme- 
huevi Mountains Plutonic Suite to open- 
system fractionation of discrete batches of 
magma derived from the melting of hetero- 
geneous crustal material. Miller et al. con- 
clude that metalurninous and strongly pera- 

luminous granitoid series in the Old 
Woman-Piute Range batholith are not co- 
magmatic but that both were generated 
primarily by anatexis of Proterozoic crust 
and that a sedimentary component is not 
required for the peraluminous granitoids. 

Barton attributes changes with time in the 
compositions of Cretaceous granitoids of 
the east-central Great Basin from metalumi- 
nous to strongly peraluminous and concom- 
itant changes in the nature of associated 
mineral deposits to increase of crustal com- 
ponents in the magmas caused by temporal 
increase of deep conductive heat. 

The papers dealing with localities farther 
north are of equal interest and cover such 
additional subjects as the mixing and min- 
gling of magmas, the relation of rock com- 
position to tectonic environment, regional 
p om positional and age patterns, the relation 
of plutonism to acdetionary tectonics, and 
the nature of the lithosphere beneath batho- 
liths. 

PAUL C. BATEMAN 
U.S. Geological Survey, 
Menlo Park, CA 94025 
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