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Evolution's Two Components: 

Biological and Cultural 

It cannot be understood as a purely biological process, 
nor adequately described as a history of cultures. 

G. G. Simpson 

The proper study of mankind is man, 
and homework on that study has sel- 
dom been neglected. "What is man?" 
was probably asked by Homo (or, if 
you prefer, Pithecanthropus) erectus 
and perhaps by A ustralopithecus afri- 
canus. Later, poets, seers, philosophers, 
theologians, artists, novelists-all have 
asked and answered the question in 
their various ways. That another answer, 
quite different in kind, a strictly sci- 
entific answer, is possible was hardly 
glimpsed until Darwin. Then the main 
point of that kind of answer was soon 
established: man is a product of evolu- 
tion, a peculiarly specialized species of 
mammal. But that basic fact is not suf- 
ficient to establish the biological status 
of man or to permit scientific consid- 
eration of the human condition and 
prospects. It raises a host of more de- 
tailed questions. To what extent is 
human nature determined by our bio- 
logical history? Are we still evolving? 
If so, how? Can or should anything be 
done about it? 

Students in the pertinent disciplines 
are far from agreement in their answers 
to those and many related questions. 
The geneticist C. D. Darlington, for 
example, says at length that the dif- 
ferent personalities and abilities of in- 
dividuals are rigidly determined by 
the assortment of genes that each hap- 
pens to have received from his parents. 
Many ethnologists follow Leslie White 
to the opposite extreme, maintaining 
that genetic differences and changes in 
mankind can be completely ignored, 
that all normal individuals of our 
species are biologically identical as far 

as present status and future possibilities 
are concerned. 

Theodosius Dobzhansky is uniquely 
qualified to mediate that conflict, to re- 
view the actual evidence now available, 
and to indicate where the true answers 
are likely to emerge. He is one of the 
principal founders of the currently most 
widely accepted body of evolutionary 
principles, the synthetic or, as he prefers 
to put it, the "biological" theory. He 
has no superiors as a population genet- 
icist, and while working mostly with 
the classic Drosophila, he has always 
sought, and has often found, principles 
that are fully applicable to other organ- 
isms, including Homo. Through the 
years he has become increasingly con- 
cerned with their application, in fact, 
to mankind, and he has referred more 
briefly to that subject in several pre- 
vious works. Now he has made the 
Silliman Lectures at Yale University 
the occasion for specific and full-scale 
treatment. The result, published here 
under the title Mankind Evolving: The 
Evolution of the Human Species (Yale 
University Press, New Haven, Conn., 
1962. 394 pp. $7.50), is the most im- 
portant and, except for one distressing 
lapse at the very end, the most judicious 
scientific treatise that has ever been 
written on the nature of man. The book 
is clearly and interestingly written; it 
is carefully documented; and it displays 
tremendous erudition over an even 
broader range of knowledge than is 
found in its author's previous works. 

Although many other aspects are 
also treated, the theme considered cen- 
tral by Dobzhansky is thus stated in 
the first chapter: 

"Human evolution has two com- 
ponents, the biological or organic, and 

the cultural or superorganic. These com- 
ponents are neither mutually exclusive 
nor independent, but interrelated and 
interdependent. Human evolution can- 
not be understood as a purely biological 
process, nor can it be adequately de- 
scribed as a history of culture. It is the 
interaction of biology and culture. 
There exists a feedback between bio- 
logical and cultural processes." 

Interdependent Relationships 

The characteristics of the two com- 
ponents and the relationships between 
them are thoroughly explored through 
the ensuing 11 chapters. The second 
chapter summarizes as much of tech- 
nical genetics as is necessary to follow 
the theme, making the book self-con- 
tained for the general reader, although 
prior knowledge of elementary genetics 
will make the way easier. That is fol- 
lowed by two chapters exploring in 
greater detail the inseparability of 
nature and nurture and the ways in 
which they interact. The bearing of 
psychoanalysis is treated with insight 
but without partiality. It is demon- 
strated, largely on the evidence of twin 
studies, that there are both genetic and 
cultural components in many psycho- 
logical as well as somatic variables. The 
next chapter discusses the heredity of 
health and disease, including a "very 
incomplete" list of 133 abnormalities 
that have genetic components. Five of 
them are given extended consideration, 
as examples. Explanation of false con- 
cepts of normality and of the true con- 
cept of the adaptive norm puts this 
horrendous subject in its proper per- 
spective. 

The Key: Natural Selection 

As a prelude to more explicit treat- 
ment of human evolution, a chapter is 
devoted to natural selection, now gen- 
erally agreed to be the directive and 
adaptive component in the complex of 
evolutionary processes. Here Dobzhan- 
sky properly stresses the discovery, 
largely, although of course not wholly, 
due to him, that fitness in populations 
usually involves a high degree of heter- 
ozygosity and that it often entails in- 
ferior fitness for some individuals. He 
is very clear in contrasting genetic fit- 
ness, which is simply reproductive ef- 
fectiveness, and fitness in the vernacular 
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sense. Nevertheless, the terminology is 

confusing to the layman, and calling 

genetic fitness "Darwinian" does not 

entirely eliminate confusion. It is, more- 

over, historically inaccurate, because 
Darwin himself did not make the dis- 
tinction. 

Chapter 7 is a brief but adequate 
summary of what is known of the 

phylogeny and taxonomy of man, fos- 
sil and living. On evidence from the 
australopithecines, Dobzhansky now 
withdraws an earlier opinion that the 
Hominidae have always been mono- 

phyletic, but he continues to maintain 
(as does the consensus) that the later 
lineage has been unispecific and that 
Homo sapiens was monophyletic in 
origin. The next chapter, on human 
mental faculties and their antecedents, 
is in effect a combined biological and 
cultural definition of the species in 
terms ranging from brain size to 
esthetics. Prehuman antecedents for 
all those faculties are indeed found, 
but their level and combination in man 
are uniquely diagnostic. Two chapters 
are then devoted to the knotty and 
touchy subjects of polymorphism, class, 
caste, and race. With his customary 
calm good sense, the author sum- 
marizes the known facts and steers 
equally clear of the hysteria of the left 
("There are no races!") and of the 
right ("There are absolutely superior 
and inferior races!"). 

The last two chapters give Dobzhan- 
sky another chance to counteract hys- 
teria in evaluating contrasting views of 
present evolutionary trends in mankind. 
Biological evolution is continuing and 
twill continue in our species. It will 
certainly be affected by increased radia- 
tion (including fallout), by the popula- 
tion explosion, by medical relaxation of 
selective mortality, and by other cur- 
rent trends. Some of the effects may 
clearly be detrimental and call for 
remedies. It is by no means clear, on 
present evidence, that the overall trend 
is detrimental or that proposed panaceas 
are either practical or needed. 

Dobzhansky's careful balancing of 
evidence and his avoidance of prema- 
ture conclusions prevent him from 
giving absolute answers to many of the 
questions he raises. Unlike some of his 
colleagues, whom he opposes firmly but 
without rancor, he makes no apocalyp- 
tic pronouncements and gives no ex 
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cathedra solutions for all the world's 
ills. To those who find comfort in dog- 
ma and fiat, his book may seem both- 
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ersomely inconclusive. The firmest gen- 
eral conclusion is that not enough is 

known. What is actually known or rea- 

sonably surmised is here splendidly sum- 
marized and interpreted. No one who 
is concerned with his own nature and 
that of mankind-and this includes the 

poets, philosophers, and theologians- 
can afford to miss this book. 

Theory and Application 

Molecular Orbital Theory for Organic 
Chemists. Andrew Streitwieser, Jr. 

Wiley, New York, 1961. xvi + 489 

pp. Illus. $14.50. 

This book is divided into three nearly 
equal parts covering (i) molecular or- 
bital theory, (ii) its application to the 

interpretation of the properties of mole- 

cules, and (iii) its applications to reac- 
tions and intermediates. The first part 
proceeds lucidly, perhaps brilliantly, 
through a discussion of the orbital 

approach to quantum mechanics, the 
Huiickel molecular orbital theory, and 
the technique of applying the theory to 
7r-electron systems. Even the chapter 
on matrices and group theory should 
be clear to students with limited math- 
ematical training, and numerous prob- 
lems are presented so that the reader 
can test his skill. Since the book is, 
among other things, a text, we were 

particularly interested in its handling 
of the approximations obviously neces- 
sary in the application of quantum 
theory to organic chemistry. We were 

slightly bemused to observe that half 
of the solutions were omitted for the 

only problem the author discusses "ex- 

actly" (that of one particle on a cir- 

cle). As a result of this omission, the 
reader might be rather at a loss to un- 
derstand the degeneracy of the second 
energy level in the perimeter model for 
benzene. More significant, however, is 
the disturbing omission of critical dis- 
cussion of approximations. Surely, or- 
ganic chemists are capable of a quali- 
tative understanding of the errors in- 
volved in neglecting antisymmetry and 
electron spin, the limitations inherent 
in the orbital approach even with self- 
consistent field orbitals, the further ap- 
proximation of pairwise occupied orth- 
ogonal orbitals, and the neglect of quan- 
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orbitals, despite statements in the book 
to the contrary.) Some of these topics 
are skirted briefly, and some are ade- 

quately discussed in the final chapter of 
the book; but it would be most desirable 
to have the discussion of all of these 

topics where it would be read by those 

studying the apparatus presented in the 
initial chapters. 

Parts 2 and 3 are almost overwhelm- 

ing in their detail and completeness of 

coverage. They comprise a highly docu- 
mented and impartially critical com- 
parison of a manifold of theoretical 

predictions with experimental results. 
In several cases the calculations are the 
author's own; by this means if by no 
other he establishes himself as an expert 
in the field. Among the topics covered 
are bond order, dipole moments, elec- 
tron spin resonance, ionization and 
reduction potentials, spectra, aroma- 

ticity, transition state theory, nonclas- 
sical ions, acidity, and certain reaction 
mechanisms. 

In spite of the criticisms expressed 
here, Molecular Orbital Theory for 
Organic Chemists is an important work 
which nearly every organic chemist will 
want to study. Its lucidity and complete- 
ness make it good, both as a text and as 
a reference. Its main limitation is that 
the curtailment of the discussion of spin 
and related topics will, to some extent, 
prevent the book from serving as a 

guide to the future as successfully as it 
now serves as a monument to the prog- 
ress made in applied molecular orbital 
theory during the last decade. 

FRANK E. HARRIS 
RICHARD H. EASTMAN 

Department of Chemistry, 
Stanford University 

Numerical Analysis 

Discrete Variable Methods in Ordinary 
Differential Equations. Peter Henrici. 
Wiley, New York, 1962. xi + 407 

pp. Illus. $11.50. 

High-speed, automatic, stored-pro- 
gram digital computers were developed 
about 10 years ago, and as a result of 
their mushroom-like growth they can 
now be found in the research laborato- 
ries of industries, governments, and uni- 
versities throughout the world. It seems 
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