
by natural selection and a tendency 
toward diversification which have paral- 
lels (not merely analogies) in the bio- 
logical realm. However, the biological 
notion of the population and Meggers's 
concept of "culture" or "cultural con- 
figuration" are not equivalent. The 
latter are catchall labels that cover an 
unsystematic assortment of beliefs, prac- 
tices, and objects "that characterize a 
particular group and distinguish it from 
similar groups" (p. 42). A culture thus 
consists of traits which are each as- 
sumed to be separately "adaptive" in 
a particular ecological situation. Nat- 
ural selection is reduced to a functional 
adjustment of miscellaneous traits to 
environmental pressures, and evolution 
as applied to culture remains an anal- 
ogy, despite the author's insistence to 
the contrary. 

More successful are the descriptive 
sections of the book, in which Meggers 
analyzes the selective pressures in two 
distinct geographical zones, the terra 
firme or unflooded land, and the vdrzea 
or periodically inundated floodplain. In 
my opinion, however, the ethnographic 
illustrations do not adequately demon- 
strate the significance of these pressures 
for the terra firme. It is surprising that 
Meggers does not refer to published 
sources (including the work of Gold- 
man, Carneiro, Murphy, and Wagley 
and Galvao) which contain considera- 
bly more ecological information than 
some of those upon which she relies, 
whose data are fragmentary. 

Despite these shortcomings, Ama- 
zonia provides the most comprehensive 
anthropological discussion so far of 
the Amazon basin as a human habitat. 
For this reason, and because it does 
indeed pose some critical questions 
about modern man's attempts to ex- 
ploit the tropical rain forest, this book 
will stimulate interest in what is most 
obviously needed: a program of intense, 
multidisciplinary research in the Ama- 
zon basin. 

ELLEN B. BASSO 

Department of Anthropology, 
University of Arizona, Tucson 
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efforts mainly on brain size, since that 
is the parameter most easily measur- 
able, although he cautions that studies 
of brain size and external shape have 
to be approached with great care. The 
primary brain data with which paleon- 
tologists generally deal are endocranial 
casts, and these differ from actual brain 
casts to a greater or lesser extent be- 
cause of the presence of the meninges, 
blood vessels, cranial nerves, and so 
forth between brain and bone. 

Nonetheless, Tobias's useful review 
of volume measurements, including 
many new ones, indicates that the 
hominid brain was expanding steadily 
from at least 2 million to around 40,- 
000 years ago. When adjustments are 
made for new dates and other strati- 
graphic details, this expansion is seen 
as being steady and fairly regular. The 
chapters dealing with volume measure- 
ments are exhaustively detailed, and are 
marred only by the fact that the author 
constructs confidence limits on both 
means and populations incorrectly. 

Tobias emphasizes that paleoanthro- 
pologists concentrate on brain size only 
because that is all they can measure. In 
fact, increasing brain volume of itself 
tells us little, since it merely reflects 
changes in internal brain organization 
at a variety of levels. The interrelation- 
ships are represented by Tobias thus: 

Increasing brain size = Increasing 
complexity of internal organization = 
Changing functional patterns 
Changing behavior patterns. 

For the first time, a distinguished phys- 
ical anthropologist has shifted away, 
however tentatively, from an excessive 
concentration on brain size alone. For 
this shift in emphasis, we must thank 
most of all the work of Ralph Hollo- 
way, Jr., on whom Tobias relies quite 
heavily for much of chapter 7. 

In the final chapters, Tobias discusses 
the reasons for the brain expansion dur- 
ing hominid evolution. Here he gives 
what has come to be the "traditional" 
or "consensus" view, that tool-making 
was the most important factor, or one 
of the most important ones, in molding 
man's evolution. This idea can be 
traced back at least to Darwin's The 
Descent of Man. Recently, however, a 
variety of lines of evidence are begin- 
ning to suggest that tool- or weapon- 
oriented theories may not be telling the 
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from the learned behavior of all other 
animals, including chimpanzees, in such 
important ways as to render descrip- 
tions of nonhuman primate learned be- 
havior as examples of "crude and prim- 
itive culture" potentially highly mislead- 
ing. Human cultural behavior involves 
a very special form of learning, depend- 
ing upon learned rules, norms, and 
values which vary arbitrarily from one 
culture group to another; our behavior 
is highly context-dependent, contexts 
being defined or delimited by the arbi- 
trary learned rules. Tools can be de- 
tected in the fossil record; this helps 
explain, at least in part, the emphasis 
that anthropology has placed on them. 
Context-dependent cultural behavior is 
much harder to detect in the fossil rec- 
ord. One of the great challenges for 
anthropologists with evolutionary in- 
terests in future will be to propose 
plausible model schemes of behavioral 
evolution based on what we know of 
behavior, at all levels, in living pri- 
mates, including man. There are a few 
brave souls working in these areas al- 
ready, but evolutionary anthropology 
will not come of age until such prob- 
lems are tackled in a much more sophis- 
ticated way. 

D. R. PILBEAM 
Department of Anthropology, 
Yale University, 
New Haven, Connecticut 

Paleoecological Methodology 
Introduction to Quantitative Paleoecology. 
R. A. REYMENT. Elsevier, New York, 
1971. xiv, 226 pp., illus. $16.75. 

This relatively small book, a first in 
its field, is well written, lucid, and a 
delight to read. Potential readers should 
not be put off by the somewhat austere 
title, which does little to encourage 
would-be readers with scanty mathe- 
matical knowledge. In fact the book 
presents a clear account of how one 
mathematically inclined paleoecologist 
tackles his subject, and it requires of the 
reader little more than high school 
mathematics. The highly personal style 
will not suit all tastes, but it does result 
in a very readable account of subject 
matter which easily could become heavy 
going. 

Apart from a brief, but nonetheless 
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Apart from a brief, but nonetheless 
useful, introduction to statistical ideas, 
the book consists of 28 examples of com- 
mon paleoecological problems, which 
are grouped according to the broad 
topics of orientation dynamics; environ- 
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mental effects; predators, prey, and pop- 
ulation dynamics; spatial paleoecology; 
and analysis of fossil populations. As 
well as covering a wide variety of com- 
monly occurring problems, the examples 
embrace a good selection of the simpler 
statistical techniques that are in current 
use. The fact that the examples rely 
heavily on mollusks and ostracods from 
the upper part of the geological column 
is of little consequence. Each example 
is broken down into logical steps; the 
problem is discussed, a model is pro- 
posed, and a statistical method and ac- 
companying calculations are given, fol- 
lowed by a discussion of the results and, 
in some cases, suggestions of further 
possible investigations. A fuller discus- 
sion of why a particular method is pro- 
posed would, however, have been a 
welcome addition in many instances. 
The reader searching for details of a 
particular technique may be slightly 
irritated by the fact that differing ver- 
sions of some techniques are spread 
throughout the book. This is not a 
serious drawback, however, and it is 
largely overcome by the accurate and 
comprehensive index. 

The techniques and worked examples 
are supplemented by a selection of use- 
ful statistical tables and simple Fortran 
IV programs, which, together with the 
index and list of references, occupy the 
last 40 pages of the book. The choice of 
tables for inclusion is a little curious, 
some tables referred to in the examples 
being included while for others the 
reader is referred to various other texts. 

C. P. HUGHES 

Department of Geology, 
University of Cambridge, 
Cambridge, England 

Early Vertebrates 

Palaeozoic Fishes. J. A. MoY-THOMAS. 
Second edition, revised by R. S. Miles. 
Saunders, Philadelphia, 1971. xii, 260 pp., 
illus. $12.75. 

It happens all too rarely that some- 
one puts into a very small book such 
a feeling for the subject and such a 
concise synthesis of information that 
the book becomes a classic, having in- 
fluence far out of proportion to its size. 
Such a gem was Moy-Thomas's Palaeo- 
zoic Fishes (1939), as indeed were 
many of its sister Methuen Monographs 
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ceased to fulfill its function, being over- 
whelmed by the mass of material de- 
scribed or redescribed since 1950. A 
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new overview has been needed. Specifi- 
cally, at a time when it is clear that 
many important questions of general 
vertebrate morphology and phylogeny 
can be answered only through consider- 
ation of early fishes, and when new in- 
formation has been accumulating at a 
high rate, the need is not so much for 
an encyclopedia (an excellent Traite 
exists, in any case) but for a critical anal- 
ysis. Even Moy-Thomas, had he lived, 
might have had a little trouble in try- 
ing to revise his monograph to deal 
with the present state of affairs, but 
now R. S. Miles of the British Museum 
(Natural History) has attempted the 
seemingly impossible revision and has 
succeeded. By following Moy-Thomas's 
basic formula, by prolific use of excel- 
lent illustrations, and by showing a fine 
sense for what is important and what 
can be left out, he presents us with a 
valuable, unified approach to an all too 
diverse subject. 

Miles has made a few improvements 
in the organization, putting the appro- 
priate classification at the start of each 
of the sections and a brief but select 
bibliography at the end of each. (One 
wonders why the lists of genera in the 
classification are not more complete. 
Presumably they include only those 
genera mentioned in the text, but a 
complete listing would have been even 
more useful.) An excellent feature of 
the illustrations is a clear scale, notably 
lacking in other such works. The illus- 
trations have all been drawn (usually 
redrawn from recent research works) 
to a common style, and what they oc- 
casionally lack in detail they make up 
in clarity and number. The book has 
grown in size, but it is not in the slight- 
est unwieldy. 

Not surprisingly, Miles has had to 
produce new classifications in order to 
bring order where there has been con- 
fusion. Whether these particular sys- 
terrs will prevail is not something to 
discuss here, but they allow a very 
reasonable organization of the material 
and cause us to think about it different- 
ly. Thus a classification of the Acantho- 
dii with the Osteichthyes has been 
hinted at for several years, but Miles 
sets it out and we must now face it on 
his terms. (But why did he resurrect 
that unfortunate and confusing term 
Teleostomi for this new group? Surely a 
completely new name is needed.) 
Another idea that Miles outlines to the 
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can be answered only through consider- 
ation of early fishes, and when new in- 
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high rate, the need is not so much for 
an encyclopedia (an excellent Traite 
exists, in any case) but for a critical anal- 
ysis. Even Moy-Thomas, had he lived, 
might have had a little trouble in try- 
ing to revise his monograph to deal 
with the present state of affairs, but 
now R. S. Miles of the British Museum 
(Natural History) has attempted the 
seemingly impossible revision and has 
succeeded. By following Moy-Thomas's 
basic formula, by prolific use of excel- 
lent illustrations, and by showing a fine 
sense for what is important and what 
can be left out, he presents us with a 
valuable, unified approach to an all too 
diverse subject. 

Miles has made a few improvements 
in the organization, putting the appro- 
priate classification at the start of each 
of the sections and a brief but select 
bibliography at the end of each. (One 
wonders why the lists of genera in the 
classification are not more complete. 
Presumably they include only those 
genera mentioned in the text, but a 
complete listing would have been even 
more useful.) An excellent feature of 
the illustrations is a clear scale, notably 
lacking in other such works. The illus- 
trations have all been drawn (usually 
redrawn from recent research works) 
to a common style, and what they oc- 
casionally lack in detail they make up 
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An excellent feature of the book is 
the detailed treatment of fine structure 
of hard tissues. Perhaps the only dis- 
appointment is that Miles has not been 
able to develop more thoroughly the 
sections of each chapter dealing with 
"tendencies in evolution." In the cases 
of the lobe-finned fishes and the acti- 
nopterygians, more discussion of the 
origin of tetrapods and of higher ray- 
fins, respectively, would have been wel- 
come. The treatment of evolution with- 
in the Placodermi, however, on which 
Miles has done a lot of his own re- 
search, is excellent and guides us around 
most of the pitfalls that await him who 
would do battle with the voluminous 
works on these fishes. 

In short, this is an excellent book 
and a worthy successor to Moy- 
Thomas's original. 

KEITH STEWART THOMSON 
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