
is not only simplistic, but even atavistic, 
unqualified; surprisingly, considering the 
author's other contributions in the field. 
A corresponding kind of simplification 
is to be seen in the section dealing 
with the "panmictic unit," defined as 
"a small local group within the whole 
population." This statement seems in- 
evitably to convey the idea that, some- 
how, even continuous populations tend 
to break up into discrete, isolated sub- 
populations, the average sizes of which 
can be estimated with some accuracy. 
This was surely not the intention in 
Wright's original analysis, the probabil- 
istic aspects of which scarcely emerge 
from so cut-and-dried a description. 

A welcome feature of the volume, 
especially well seen in the later chap- 
ters, is the wealth of exemplary cases 
quoted to support arguments and con- 
clusions. Heavily theoretical treatments 
of speciation phenomena have been 
plentiful enough, but their didactic value 
is impaired when they are presented 
without case histories. Here we have 
accurate documentation adequate and 
full enough to permit the perceptive 
student to make his own judgments on 
interpretation, following the evidence 
back to its source if necessary, using 
a reference list that does better than 
most in the field to provide a world 
coverage of the various themes. The oc- 
casional shortcomings arise from the 
dated coverage of certain topics, al- 
ready mentioned. The section on apo- 
mixis and related matters provides an 
example. This owes little to the liter- 
ature later than Gustafsson's mono- 
graph of 1946-47, and falls short of 
providing a proper indication of the 
scope and significance of the phenom- 
ena. Thus table 5, purporting to list 
apomictic flowering plants, is inexcus- 
ably incomplete, not having been up- 
dated even to the extent of including 
groups mentioned elsewhere in the text. 

The production of the volume is ex- 
tremely good, and errors and misprints 
are essentially absent. Overall it is 
a worthy addition to the famous Co- 
lumbia University Press library on evo- 
lution and related topics. It will fill 
an important gap in providing a lead 
to much-often rather neglected-plant 
evidence. But it has its defects, and 
hardly seems destined to become a 
classic in the same way as the volumes 
of Stebbins, Mayr, Simpson, and Dob- 
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Paleoprimatology 
Primate Evolution. An Introduction to 
Man's Place in Nature. ELWYN L. SIMONS. 
Macmillan, New York, 1972. xii, 322 pp. 
illus. Paper, $5.95. Macmillan Series in 
Physical Anthropology. 

Paleoprimatologists, anthropologists, 
and other evolutionists should welcome 
this book by America's foremost au- 
thority on primates of the Tertiary Pe- 
riod. Elwyn Simons and his students 
and associates have reduced synonymy 
in many primate taxa and have provided 
new evidence on the beginnings and 
later radiations of the Anthropoidea, 
thereby facilitating considerably the 
tasks of contemporary textbook writers 
and students of primate phylogeny. 

Primate Evolution contains inclusive 
discussions of numerous fossils that 
have been excluded from or have re- 
ceived only passing mention in previous 
textbooks. The lengthy renderings of 
Paleogene forms and of subfossil Mal- 
agasy lemurs will be especially useful 
to teachers and students of comparative 
and evolutionary biology. Most groups 
are well illustrated. 

But those who would use Primate 
Evolution must be prepared to elaborate 
extensively on theoretic evolutionary 
and anthropological topics that are in- 
troduced at the beginning and end of 
the book and to piece together their 
own summaries and conclusions on 
most higher taxa. The bibliography is 
rather impoverished with regard to 
basic works of classic and contemporary 
theorists. Remarkably absent are T. H. 
Huxley, A. Keith, S. L. Washburn, F. C. 
Howell, O. J. Lewis, C. O. Lovejoy, and 
K. G. Heiple, among others. The ab- 
breviated references and unbalanced 
discussions of available theories inade- 
quately prepare the reader to explore 
alternative viewpoints, especially on 
hominoid evolution. 

The introductory chapters probably 
will not enable most nonspecialists to 
follow the detailed discussions of par- 
ticular forms in succeeding chapters. 
Morphological particularities are illus- 
trated for the teeth of "higher primates" 
(pp. 62-63), but much of the text is 
concerned with dentitions in a wide va- 
riety of unique forms among which 
readers will have difficulty making 
meaningful comparisons. The introduc- 
tion to postcranial structure and func- 
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pie, figure 31 (p. 89) is a hodgepodge 
of incorrectly named and attached mus- 
cles. A curious muscle designated "quad- 
ratus" is located on the ventral aspect 
of the hindlimb in a "generalized quad- 
rupedal primate," but it is dorsal in 
man. The rectus femoris muscle is shown 
attached to the shaft of the femur in 
the quadrupedal form. Fortunately, in 
the figure on man the distal attach- 
ments of most muscles are cropped off, 
further errors thus being precluded. 
Baboons are said to walk with their 
palms on the ground (p. 91) when 
in fact they are digitigrade. Sufficient 
detail about the thumb of hylobatid apes 
is not provided to correct the commonly 
repeated overgeneralization that "brach- 
iators" characteristically possess reduced 
thumbs. 

Primate Evolution does not fulfill the 
promise of its subtitle. Detailed discus- 
sions of hominid fossils stop short with 
Ramapithecus. Simons designates Homo 
erectus of the Middle Pleistocene as the 
"oldest man." Therefore the book might 
more properly be considered an intro- 
duction to nonhuman primate fossils. 
Yet anthropologists will find a few 
bones to pick with the author, partic- 
ularly regarding his views and implica- 
tions concerning the early phases of 
hominoid evolution. I will deal briefly 
with two such points here. 

Not all authorities on hominoid evo- 
lution accept, as Simons does, the 
hominid status of Ramapithecus, though 
few would deny that Ramapithecus is 
the most likely candidate among avail- 
able fossils for the superlative position 
of "earliest hominid." 

Probably few scientists who are thor- 
oughly acquainted with the comparative 
biology of extant apes and man will 
accept Simons's paradoxical implication 
that while certain features in man might 
evidence a heritage of "arm-swinging," 
counterpart features in the African apes 
evidence that they evolved on the 
ground (p. 58). Simons cites the limb 
proportions of an outsized Pleistocene 
gelada to prove that elongate forelimbs 
may develop in a terrestrial setting. He 
then implies that the African apes also 
may have evolved primarily on the 
ground. In order to support this un- 
orthodox view, he resurrects the inter- 
membral index, which already has been 
shown to be of dubious significance 
whether one does or does not wish to 
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limbs and short hindlimbs in compari- 
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son with trunk length. This may suit 
them well for squatting-feeding on the 
ground. But we need not infer that in 
gorillas long forelimbs and short hind- 
limbs evolved entirely during a term of 
terrestriality. Orangutans, which are 
highly arboreal, possess much longer 
forelimbs and shorter hindlimbs than 
gorillas do. Further, the structure of 
the shoulder, thorax, hands, and feet of 
gorillas attests to a prolonged arboreal 
heritage in their lineage. It is most like- 
ly that knuckle-walking, the character- 
istic terrestrial hand posture of gorillas 
and chimpanzees, is a compromise 
adaptation of elongate, previously flexi- 
ble, arboreally adapted hands to ter- 
restriality. The giant gelada that Simons 
favors as a base of inference (in lieu 
of overwhelming evidence from living 
hominoids that he dismisses as "dog- 
ma") had fingers approximately as long 
as those of Recent baboons. They could 
hardly be associated with knuckle-walk- 
ing. 

Simons concludes that the anteced- 
ents of man may have been bipedal 
from the moment they left the trees 
(p. 282), but he does not discuss evi- 
dence that leads him to this view. As 
I have argued previously in Science 
(166, 953-61 [1969]), we might indeed 
profit by digressing from exclusive con- 
sideration of open-country paleohabitats 
in order to search hypothetical arboreal 
contexts for the origins of hominid bi- 
pedalism. 

RUSSELL TUTTLE 
Department of Anthropology, University 
of Chicago, Chicago, Illinois 

Biogenesis 
The Origin of Life by Natural Causes. 
M. G. RUTTEN. Elsevier, New York, 1971. 
xx, 420 pp., illus. $34.50. 
The Life Puzzle. On Crystals and Organ- 
isms and on the Possibility of a Crystal 
as an Ancestor. A. G. CAIRNS-SMITH. 
University of Toronto Press, Toronto, 
1971. viii, 166 pp., illus. $6.50. 

The origin of life is a very broad 
topic, drawing information from nearly 
all fields of science. A book on that 
subject can be expected to take up most 
of the following topics: the history of 
the problem, the origin of the solar 
system, meteorites, the primitive atmo- 
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sphere and its transformation to one 
containing molecular oxygen, pre-Cam- 
brian geology and microfossils, pre- 
biotic synthesis of small molecules, 
polymerization, organization of poly- 

602 

sphere and its transformation to one 
containing molecular oxygen, pre-Cam- 
brian geology and microfossils, pre- 
biotic synthesis of small molecules, 
polymerization, organization of poly- 

602 

sphere and its transformation to one 
containing molecular oxygen, pre-Cam- 
brian geology and microfossils, pre- 
biotic synthesis of small molecules, 
polymerization, organization of poly- 

602 

mers into the first living organism, early 
evolution and metabolism, and life in 
other solar systems. This is almost too 
much for one author to cover ade- 
quately, and so most books in this area 
emphasize only a few of these topics. 

Rutten's volume emphasizes pre- 
Cambrian geology. It is an updated and 
greatly enlarged version of the late 
author's 1962 book, The Geological 
Aspects of the Origin of Life. The 
chapters dealing with geology are ex- 
cellent, at least from the standpoint of 
the nongeologist. The early pre-Cam- 
brian microfossils are discussed in some 
detail and with suitable caution. There 
is a clear account of the states of oxi- 
dation of the banded-iron formations 
and the uranium-gold-bearing reefs and 
their implications about the presence of 
02 in the atmosphere. The history of 
molecular oxygen in the atmosphere is 
taken up at some length with a strong 
input of the author's ideas. This is a 
very speculative subject, and at present 
one model seems as good as another. 
The material in the nongeological chap- 
ters is not covered adequately, nor is 
the same standard of caution evident 
as with the geology. 

This book is a good introduction to 
geology and the geological aspects of 
the origin of life for the nongeologist. 
For the geologist, it brings together 
various aspects of pre-Cambrian geol- 
ogy as they bear on the origin of life 
and the history of the atmosphere. It 
gives only a brief account of prebiotic 
chemistry and how the organic poly- 
mers organized into the first living or- 
ganism. 

The second volume deals almost en- 
tirely with the problem of how the first 
organism arose from the primitive soup. 
It is an expanded version of a paper 
by the author (J. Theoret. Biol. 10, 53 
[1966]), It is written in a very simple 
style, as if the author intended it for 
the general public. However, nonsci- 
entists will find this book difficult 
reading. 

The most popular model of the first 
living organism is a molecule of nucleic 
acid with the associated apparatus (pre- 
sumably protein enzymes) that can self- 
replicate and synthesize a few enzymes. 
Cairns-Smith discusses at length the im- 
possibility of making a significant 
amount of an enzyme by a random syn- 
thesis, even if the synthesis took place 
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simplified version of the present nu- 
cleic acid protein synthesizing system. 
A simplified version is not likely to be 
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