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Foreword

Nature-nurture polemics are no
longer quite as rife as they used to be
during the period between the two
world wars. Nevertheless, the ques-
tion of the relative contributions of
heredity and environment to the
causation of the differences between
persons remains one of the outstand-
ing unsettled problems of the Science
of Man. The diversity of opinion
continues to be as great and irrecon-
cilable as ever. Only a few years ago
Darlington was able to write: “Man
is immensely adaptable, not through
the plasticity of the individual but
through the variability of the spe-
cies. . . . Individual adaptability is in-
deed one of the great illusions of
common sense observation.” At the
opposite extreme, Alfred Adler wrote:
“But the concept that character and
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personality are inherited from one’s
parents is universally harmful be-
cause it hinders the educator in his
task and cramps his confidence.” And
yet, is this so intractable an issue that
it must remain outside the frame-
work of scientific analysis? Obviously
it need not be; but the only hope of
arriving at an universally satisfactory
settlement lies in acquisition of well
authenticated evidence, not in decla-
rations of personal opinions, however
uncompromisingly or persuasively
stated. Careful gathering of reliable
data was the goal which Osborne
and De George set for themselves,
and their book reports the results so
far obtained.

The naive hope that some day we
shall know which human “traits” or
“characters” are hereditary and
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which are environmental is no longer
entertained by any informed student
of the problem. More sophisticated
approaches had to be adapted. All
traits and all characters are hereditary
and all are environmental; there is
no organism without heredity, and
no heredity can produce an organ-
ism except by transforming a part of
the environment into a living body;
the path which the development
of the body takes is necessarily within
the norm of reaction of the organism,
set by its genotype but realized within
a given succession of environments.
The nature-nurture problem takes,
then, a different form. We must ask
what portion of the variance in a
given trait observable in a given
population is ascribable to the exist-
ing diversity of genotypes and what
part can be accounted for by the
diversity of environments. This sta-
tistical approach is adopted by Os-
borne and De George. The critical
value is everywhere the ratio of the
variances observed between members
of monozygotic twin pairs and be-
tween those of dizygotic twin pairs.
These “intrapair” variances are, in
turn, compared with the “interpair”
variances, which measure the diver-
sity of the forms which a given trait
takes in the population from which
the twins studied are a sample.

Some of the results obtained by
Osborne and De George can be un-
derstood properly only in the light of
the principle that what is inherited is
the norm of reaction to the environ-
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ment, and not this or that “char-
acter.” Thus, Osborne and De George
have found no appreciable genetic
components in the variability of such
traits as the body weight, the head
length, and some measurements taken
transversally to the long axis of the
body. Other studies on twins, particu-
larly the classic work of Newman,
Freeman, and Holzinger, have found
a strong genetic component in the
same characters. And yet, there is no
contradiction between these studies.
It turns out that a considerable pro-
portion of the twins studied by New-
man, Freeman, and Holzinger were
young people still in the process of
growth, while Osborne and De George
have dealt with adult twins. The
most reasonable explanation is, con-
sequently, that the genetic compo-
nents in the determination of the
growth rates and growth patterns are
relatively greater than those in the
conformation of the fully developed
traits in the adult.

The work of Osborne and De
George represents a great step for-
ward in the studies on the nature-
nurture problem. Surely, much
further work is needed; the data
which they have collected will how-
ever remain a part of the store of
factual evidence, as well as an ex-
ample of how such evidence should
be gathered and analyzed.

Theodosius Dobzhansky
Columbia University, New York



Preface

The study reported here explores the
possibilities of investigating the im-
portant question of genetic and en-
vironmental interaction by genetic
methods utilizing the techniques of
morphological description and meas-
urement. -

The complex nature of man’s
genetic variation and some of the
problems which are unique to human
studies are reviewed. The twin
method is then evaluated, within the
context of our understanding of the
phenomenon of human twinning, for
its usefulness in detecting genetic
variability and analyzing genetic and
environmental interaction. With this
background, the twin method is then
applied to the study of different de-
scriptions and measurements of
morphological variation.
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Because this is a preliminary study,
emphasis has been placed upon the
methods of investigation and upon
providing an empirical basis for the
application of genetic and morpho-
logical studies to different human
problems. It is hoped that the methods
presented here and the results of this
analysis will suggest further twin re-
search and morphological studies in
genetics, anthropology, and the med-
ical sciences.

While the present study was de-
signed for the analysis of genetic and
environmental effects on what may
be termed “normal” morphological
variation, selection of the subjects on
the basis of medical histories and ex-
aminations has made it possible to
extend considerably the scope of the
investigation. Most of the data relat-
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ing to medical information have been
reported elsewhere. Those aspects
which have a bearing on the evalua-
tion of the twin method or the analy-
sis of morphological variables are
reported here. Extensive data avail-
able from the records of the Columbia-
Presbyterian Medical Center also
have been incorporated.

The Twin Study Project was
carried out under the auspices of the

Institute for the Study of Human
Variation in Columbia University,
and was conducted within the facili-
ties of the Columbia-Presbyterian
Medical Center. The collection of
the data was started in September
1952 with a poll of all new admissions
to Vanderbilt Clinic, for twins; it was
completed in March 1956.

R.H.O.

June, 1959 F. V. De G.
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