
This paper was a summary of studies
(through 1974) of genetic variation in
natural populations of animals using
the technique of protein electrophore-
sis Examination of the data revealed
certain patterns both within and among
species [The SCI® indicates that this
paper has been cited in over 215 publi-
cations since 1975 1

Jeffrey R. Powell
Department of Biology

Osborn Memorial Laboratories
Yale University

New Haven, CT 06511-7444

September 12, 1985

By 1974, the technique of protein
electrophoresis was clearly established
as an extraordinarily important tool in
analyzing genetic variation in popula-
tions of virtually any organism. The late
Theodosius Dobzhansky had been pre-
vailing upon me to write a review of
this work for Evolutionary Biology, of
which he was senior editor. He was a
rather persistent man and I caved in.

Two important events occurred in
1974 that helped shape the type of re-
view I was to write. First was the publi-
cation of Richard Lewontin’s excellent
book,1 which reviewed the history of
the problem and discussed the theoreti-
cal implications of data from electro-
phoretic studies of populations. Sec-
ond, earlier in the year I had written a
paper2 that summarized my own inter-
pretation (at that time) of electropho-

retic data from populations. In that
paper, I pointed out that “the view that
natural populations are highly poly-
morphic for adaptively significant vari-
ation is not necessarily incompatible
with the view that most evolutionary
changes on the nucleotide level are the
result of random fixation of neutral mu-
tations.”

What was still lacking at that time
was a compilation of all the electropho-
retic studies of natural populations.
Thus I decided rather than try to writea
creative review, I would write a useful
review. I summarized the results of
studies on about 130 species of animals
and then attempted to find patterns in
this large data set. Probably the two
most important conclusions were (1)
invertebrates are significantly geneti-
cally more variable than are verte-
brates and (2)some enzymes (e.g., ester-
ases, peptidases, and phosphatases) are
more variable than others (e.g., dehy-
drogenases) in all species studied.

The review is cited most in some vari-
ant of the following phrase: °Electro-
phoretic studies have revealed a high
level of genetic variation in popula-
tions (Powell, 1975).” I hope, however,
that the review was more than just a
convenient way to cite a large body of
literature. It was intended to be a place
where any scientist could go to find out
if a certain species had been studied
and easily find the reference to the per-
tinent work. This should have been es-
pecially useful for anyone contemplat-
ing beginning work on a new species.

The review has been superseded sev-
eral times in the last 10 years. The most
recent of which I am aware is the exten-
sive review3 by Eviator Nevo and col-
leagues; they cite studies on over 700
species. The field has grown.
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