
are neglected; and Jurassic ammonites 
are included only as isolated examples 
of evolutionary mode by Sylvester- 
Bradley, even though biostratigraphy, 
based on ammonites, grew up in the Ju- 
rassic and that system is often hailed as 
the one in which the science has reached 
peak development. The problems that 
beset ammonite biostratigraphers in the 
Cretaceous are tersely summarized by 
Kennedy and Cobban, but they say little 
about the nature of ammonite-based 
zones and shed little light on the ratio- 
nale of the ammonite biostratigrapher. In 
fact, one gets the impression that too 
much homage may have been paid the 
cephalopods, at least those of the Cre- 
taceous. 

To most contributors to this volume, 
the development of a zonal scheme for 
the interval of their principal interest 
seems to be the ultimate goal, rather than 
just a means to some other end. Con- 

sequently, the important business of 
biostratigraphic correlation is largely ig- 
nored-and therein lies the principal 
weakness of the volume. Correlation, al- 

though mentioned, is not discussed ade- 
quately in 16 of the 25 papers in the vol- 
ume. Miller does deal specifically and ef- 

fectively with the graphic-correlation 
method introduced by Shaw in 1964, but 
the power of this procedure is apparently 
not recognized by other authors (com- 
pare, for example, the results Miller 
achieves with those of Doyle). Hazel dis- 
cusses various quantitative techniques 
for assemblage-zone discrimination. 
Zonal schemes discussed by others, 
however, seem to have been pieced to- 

gether mostly by qualitative stacking- of 

biostratigraphic units from various sec- 
tions without much consideration of the 
methods of correlation implicit in this 

procedure. The schemes outlined by 
Steininger and by Surlyk and Birkelund 
are admittedly put together from com- 

posite sections "correlated" lithostrati- 

graphically. 
Concepts and Methods of Biostratig- 

raphy, despite its unevenness, is a valu- 
able collection of papers, which serve in 
the aggregate as a reasonably inclusive 
state-of-the-art summary of biostratig- 
raphy. Like most state-of-the-art vol- 
umes, this one contains little that is new; 
but that does not detract from its poten- 
tial usefulness as a companion to avail- 
able American stratigraphy texts, in 
which biostratigraphic aspects of the sci- 
ence take a distant second place to 
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This collection of 66 papers summa- 
rizes recent findings in essentially all the 
significant areas of current lunar re- 
search. With hardly an exception the au- 
thors are scientists actively engaged in 
lunar studies; most of them are working 
with samples of the moon returned by 
the Apollo and Luna missions. For the 
most part, the contributions represent a 
high level of scholarship and deserve the 
attention of anyone interested in keeping 
abreast of current research in this field. 

An unusually high proportion of the 
authors are from abroad; all the Euro- 
pean and Commonwealth laboratories 
that have worked on lunar rocks are rep- 
resented. This does not affect the flavor 
of the book significantly. The discipline 
and standards set by the NASA lunar 
program have so effectively established 
common sets of attitudes and values that 
national differences have become irrele- 
vant. 

Almost all the results presented here 
can be found elsewhere, particularly in 
the proceedings of the lunar science con- 
ferences held annually in Houston, but 
most of the present authors have taken a 
broader perspective than is commonly 
found in those more specialized papers. 
Nevertheless, reading through a major 
portion of this book will be hard work for 
those who have not followed the subject 
closely. In this regard the organizers of 
the conference, Harrie Massey, G. M. 
Brown, G. Eglington, S. K. Runcorn, and 
H. C. Urey, have done the reader a serv- 
ice by outlining in the preface a tentative 
consensus concerning the main advances 
in our understanding of the moon that 
have been made during the 10 years 
since the Royal Society was last host to a 
lunar meeting, and the advances have in- 
deed been considerable. Without the 
outline, it might prove difficult to know 
that the authors are writing about the 
same moon, so diverse are their assump- 
tions, interpretations, and conclusions. 
To a large extent this is the way it must 
be in a frontier field of science. For the 
most part, the data are of very high quali- 
ty and in good agreement, and the dif- 
ferences arise primarily because authors 
with various scientific backgrounds treat 
results with which they are familiar dif- 
ferently from those with which they are 
not. Also, there is considerable tossing 
about of the burden of proof on matters 
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about which present evidence is in- 
conclusive. In a number of cases, one 
gets the impression that a serious and re- 
spectful effort to understand why others 
draw differing inferences from essen- 
tially the same data would reduce the 
number of conflicting conclusions. 

But that won't be the entire answer, 
for there are signs that matters will be- 
come more obscure before they are clari- 
fied. Most of the authors explicitly or im- 
plicitly accept a scenario for the earliest 
history of the moon that involves equilib- 
rium condensation of minerals from a hot 
solar nebula and the rapid accumulation 
of this material into the moon and plan- 
ets. It is possible that this is more or less 
what actually occurred, but the present 
consensus is more a convention than a 
compelling consequence of the data. As 
our knowledge of the formation of stellar 
and planetary systems advances, this 
simple picture is bound to suffer, and 
some of the present scanty agreement 
will be lost with it. It will be interesting 
to compare the present book with the 
one that will probably appear in 1987. 

The book is beautifully printed; the 
size of the pages, the margins, and the 
type are from a different epoch. One can- 
not escape the thought that the physical 
volume may prove less perishable than 
many of the conclusions to be found on 
its pages. 

GEORGE W. WETHERILL 

Department of Terrestrial Magnetism, 
Carnegie Institution of Washington, 
Washington, D.C. 20015 
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Austria, July 1975. MORRIS GOODMAN, RICH- 
ARD E. TASHIAN, and JEANNE H. TASHIAN, 
Eds. Plenum, New York, 1976. xiv, 466 pp., 
illus. $35. Advances in Primatology. 
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Although this book has some of the 
deficiencies characteristic of symposium 
volumes, many of the papers it contains 
are excellent reviews, apparently more 
fully developed than the original pre- 
sentations. The subjects that are well 
covered are: primate phylogeny as de- 
duced from the fossil record (discussed 
by Simons and by Walker); albumin and 
transferrin relationships among primates 
(Sarich and Cronin); immunodiffusion 
(Dene, Goodman, and Prychodko); and 
amino acid sequences for individual pro- 
teins of primates (presented in a number 
of papers). 

The book is not simply a presentation 
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of data. An attempt has been made to 
achieve a balance between theoretical 
papers and experimental ones. The au- 
thors are deeply interested in the mecha- 
nism of evolution and particularly pri- 
mate and human evolution. Ever since 
Darwin the issue of human evolution has 
seemed so important that authors have 
tried to run before they could walk and 
have confused philosophical issues that 
could not yet be approached scientif- 
ically with the few issues that might be 
so approached. As its title indicates, this 
volume is not immune to the tendency to 
go too far too soon. "Molecular Prima- 
tology" would have been a more de- 
scriptive, though less appealing, title. 

Grand generalization and controversy 
continue to be the mark of literature on 
evolution. Even in the most observa- 
tionally oriented parts of the book a-feel- 
ing that the authors are in a hurry is 
conveyed. This of course makes for 
lively reading, if not for careful, in- 
controvertible argument. The issue of 
the rate of change of protein molecules 
and its relevance to the rate of morpho- 
logical evolution pervades the book. 
Each step is a matter of controversy. Is 
there a "molecular clock"? Has the rate 
of protein evolution changed dramatical- 
ly in later primate evolution? Can we 
from modern codogenic sequences infer 
the sequences of species that form an- 
cestral branch points? If so should we 
use the principle that the smallest pos- 
sible number of changes have occurred 
(maximum parsimony), or should we use 
some more subtle statistical approach? 
The fact that the past events are not now 
measurable (and may never be) fuels 
all the controversies. Fortunately, the 
"neutralist" versus "selectionist" con- 
troversy is present here only as occa- 
sional dying embers. Much of what is 
said in the book about codogenic se- 
quences will have to be rethought now 
that determinations of hemoglobin mes- 
senger RNA and structural gene se- 
quences have shown that very few of the 
possible synonymous codons are ac- 
tually used. 

The evolution of the DNA sequences 
is touched on lightly in this volume for 
the good reason that little is known about 
it. In a short chapter Jones reviews 
measurements of certain satellites in hu- 
man and higher primate chromosomes. 
There is an interesting chapter (by 
Hilschmann and 14 coauthors) on the 
evolution of antibody specificity, with 
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The book ends with a long philosophi- 
cal chapter by Zuckerkandl, full of he- 
nomenology, ideas, and possibilities, 
that pays little heed to the matter of veri- 
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fication or falsification by measurement. 
A major idea is that "progressive evolu- 
tion" is based on the existence of only a 
limited number of possible variant states 
of the system of gene regulation. I am 
not sure "progressive evolution" is a 
scientific concept, but I am sure we don't 
know the prime source of variation in 
evolution and don't know the mecha- 
nism or system of gene regulation, nor 
can we guess whether the system has 
few or many states that could occur as a 
result of frequent genomic changes. 

On the current state of theoretical evo- 
lutionary work as described in this vol- 
ume I quote higher authority: the Red 
King acting as judge in Alice in Wonder- 
land. The phrase "Red King hypothe- 
sis" is used by Moore (chapter 7) to de- 
scribe maximum parsimony, in full 
knowledge (I assume) of the Red King's 
best line: "If there's no meaning in it," 
said the King, "that saves a world of 
trouble, you know, as we needn't try to 
find any." 

ROY J. BRITTEN 
Kerckhoff Marine Laboratory, 
California Institute of 
Technology, Corona del Mar 92625 
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The field that properly comes under 
the heading of "nutrition and the brain" 
may be divided into one large subsection 
and two much smaller ones. The large 
one is concerned with underutrition and 
the developing brain. Its subject is of evi- 
dent importance in a world in which the 
great majority of children are, to our 
shame, suboptimally fed, and at a time of 
life when their brains are passing through 
periods of demonstrable vulnerability to 
nutritional deprivation. One of the small- 
er subsections, both in volume of litera- 
ture and in numbers of affected individ- 
uals, is that part of adult clinical neurolo- 
gy which deals with certain specific 
syndromes of vitamin deficiency, mostly 
relating to members of the B group of vi- 
tamins. It is perhaps surprising, in view 
of the wide distribution of serious mal- 
nutrition, that these specific vitamin- 
deficiency neuropathies and encepha- 
lopathies are uncommon. It would be 
necessary to search the more erudite de- 
partments of neurology in our larger 
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medical centers to find examples of 
them, and they are not prevalent in Third 
World populations. The third subdivi- 
sion of research on nutrition and the 
brain is that stemming from recent im- 
portant discoveries made in part by the 
editors of the series of books these two 
volumes inaugurate: that fluctuating con- 
centrations of tryptophan and tyrosine in 
the bloodstream, due to fluctuating diet- 
ary intake, help determine concentra- 
tions of important biogenic amines, for 
which these amino acids are essential 
precursors, in the brain. The mechanism 
by which such effects occur and their bi- 
ological significance remain largely ob- 
scure, although they are potentially im- 
portant because of the supposed neuro- 
transmitter functions of the amines 
concerned. 

These three topics, developmental 
undernutrition, vitamin-deficiency neu- 
ropathies, and biogenic "aminology," 
might have been expected to occupy the 
pages of the present volumes in the ap- 
proximate proportion 90:5:5, but the 
relationship we actually find is nearer to 
25:18:10. Moreover, these subjects oc- 
cupy only about half the text, the re- 
mainder being devoted to subjects hav- 
ing only a tenuous relevance to "nutri- 
tion and the brain," notwithstanding the 
endeavor of the authors and editors to 
justify their inclusion. 

The less relevant chapters in many 
cases are of better quality than the oth- 
ers. The reviewer's task is therefore 
unenviable: he must criticize many of the 
relevant chapters for being poor and the 
good ones for not being relevant. Of 
course relevance is a relative matter. 
Practically all processes in the mamma- 
lian organism can be represented as ulti- 
mately controlled by the central nervous 
system, as destined themselves to con- 
trol it, or, often more reasonably, as 
components of a system whose parts are 
so interdependent as to render idle any 
speculation about which controls which. 
But the ubiquity of the brain in the natu- 
ral order of things should not exempt edi- 
tors from closer adherence to the title of 
their text. 

Always more difficult for editors is the 
achievement of uniformity in style and in 
level of presentation. In the present vol- 
umes we have explanations of what neu- 
rons and vitamins are and of the limita- 
tions of light microscopy when applied to 
the brain. None of the explanations 
would disgrace an undergraduate text, 
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the brain. None of the explanations 
would disgrace an undergraduate text, 
but these are postgraduate volumes, and 
there should be none among their in- 
tended multidisciplinary readership who 
need to be spoken to in such elementary 
terms. 
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