SCIENTIFIC CORRESPONDENCE

Darwin’s gradualism and empiricism

Sik — In his recent Commentary, Rhodes!
details how Darwin “‘specifically repudia-
ted’’ three of the four tenets attributed to
Darwinian gradualism by Eldredge and
Gould?, architects of the hypothesis of
evolution by ‘“‘punctuated equilibrium”’.
The fourth tenet is ‘‘shared in substance by
all who accept the fact of evolution®.
Rhodes further shows that Darwin sub-
scribed to ‘‘both of the two important con-
sequences of punctuated equilibrium.”’

It is surprising, then, that Rhodes con-
cludes: ““The hypothesis of punctuated
equilibrium is of major importance for
palaeontological theory and practice.
Several significant tenets of this view were
enunciated by Darwin . . . [but]it would be
misleading to imply that he anticipated
every nuance of the theory.”’

Which nuances were unanticipated by
Darwin? How is saltational ‘‘punctuated
equilibrium’® different from Darwin’s
gradualism? Eldredge and Gould® repre-
sent (misrepresent) gradualism as the equi-
valent of orthogenesis’>. Now Rhodes has
shown that Darwin’s gradualism is very
similar to ‘‘punctuated equilibrium’ in
outward appearance. However, gradual-
ism and any form of saltation differ funda-
mentally in theory, and this difference
deserves discussion.

A gradual process advances by steps,
and intermediates are present as evidence
of transition. Darwin’s gradualism reflects
a commitment to empiricism, commitment
to the idea that suggested evolutionary
transitions should be represented by
evidence. Saltational ‘‘punctuated
equilibrium’’ postulates how speciation
takes place, based not on empirical
evidence but on negative evidence — gaps
in the fossil record. ““Punctuated equili-
brium is unscaled, and by nature untest-
able. It hardly deserves recognition as a
conjecture of ‘‘major importance for
palaeontological theory and practice”.
Palaeontology, like other scientific
disciplines, is dedicated to the principle of
empirical testability: hypotheses that can-
not be tested are of little value in science.
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®Rhodes replies — My recent article'
showed that three of the four tenets of
“pure gradualism’’ attributed to Darwin?,
were, in fact, repudiated by him and that
his view of transmutation embraced the
major tenets and consequences of what we
now call ‘‘punctuated equilibrium.”’

With that, and with the forty-six para-
graphs required to demonstrate it, Ginger-
ich agrees. It is with only the penultimate

paragraph of my article that Dr Gingerich
disagrees. Two questions are involved.

(1) Gingerich questions my description
of punctuated equilibrium as a hypothesis
of ‘‘major importance for palaeontolo-
gical theory and practice’’. Webster de-
fines a hypothesis as ‘‘a tentative assump-
tion made in order to draw out and test its
logical or empirical consequences’’. This is
precisely what the hypothesis of punctua-
ted equilibrium has done. It has provoked
adulation and anger but it has also stimu-
lated a remarkable flurry of detailed
analytical studies designed to test the hypo-
thesis. These range from fossil hominids?
to Ordovician trilobites*, Pennsylvanian
gastropods®, Mesozoic® and Cenozoic
molluscs™, radiolarians'® and pollen!!,
The stimulus provided by the hypothesis to
the study of its possible consequences in liv-
ing organisms has been no less fruitful,
including, for example, the evolutionary
relationships of frogs'2, mimetic butter-
flies'? and patterns of behaviour'4. It con-
tinues to generate intense debate concern-
ing the possibility of testing the hypothesis
against the fossil record'3and the nature of
the evolutionary process itself!é.17,

If the test of a ‘“‘major hypothesis’’ is
that it stimulates major debate and testing
of its logical or empirical consequences, the
hypothesis of punctuated equilibrium sure-
ly qualifies.

I do not argue here for the validity of
punctuated equilibrium: I do not argue for
its distinctiveness — or lack of it — withina
continuum of populations: I do not argue
for the adequacy of the fossil evidence
available to validate the hypothesis: I do
not argue that it meets the canon of ‘‘em-
pirical testability”’. All of these deserve
continuing discussion. But I do argue that
punctuated equilibrium — whether true or
false — is a ‘*hypothesis of major import-
ance’’ and that it has had a beneficial im-
pact on the quality of recent palacontolo-
gical studies.

(2) Gingerich asks, ‘“Which nuances [of
punctuated equilibrium] were unantici-
pated by Darwin?’’ From a long list, I sug-
gest the following: its relationship to the
genetics of stasis and of punctuation!®,
morphological stasis and developmental
constraints'?, evolutionary models in
relation to palaeoecology??, stratigraphical
correlation?!, species selection??, mathe-
matical models of evolutionary rates??,
selection of RNA molecules?*, phylo-
genetic divergence?’, the molecular basis of
adaptation?®, and the evolution of
communities?’. These topics, and many
more studied from the viewpoint of punc-
tuated equilibrium, have been the subject
to recent papers.

Although Darwin could scarcely have
been expected to anticipate such nuances of
these, the remarkable thing is that he did
recognize and accept the major compo-
nents of the present hypothesis of punc-
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tuated equilibrium. (So also did Simp-
son?8, whose contribution has been too lit-
tle recognized in the current debate.) But to
suggest that there was no nuance of punc-
tuated equilibrium which was ‘‘unan-
ticipated by Darwin’’ is to make an icon of
Darwin and to adopt an extravagantly
Whiggish view of the history of science of
Darwin’s particular contribution — great
as that was.
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Seminal lymphocytes,
plasma and AIDS

SIR — It has been suggested that cells or
soluble agents in semen might induce
immunosuppression following passage
through rectal mucosal monolayers into
lymphatics or blood vessels after injury
during passive anal intercourse'-*. And the
relatively great thickness of the vaginal
mucosa has been put forward to explain the
relatively low incidence of acquired im-
mune deficiency syndrome (AIDS) in US
women not transfused or using drugs’.
Emphasizing the remarkable emperipoletic
(Gr. em,in — peri,around — polesis, wan-
dering about)**# motility of small lympho-
cytes, others>® suggested that seminal lym-
phocytes infected with lymphotropic retro-
viruses might transfect AIDS relatively
easily through the thin rectal mucosa, with
or without injury. Passage through seems
confirmed experimentally by finding anti-
lymphocyte antibodies in healthy male rab-
bits given semen via anal catheterization
from others with or without vasectomy’.
Through such emperipoletic lymphocyte
transfection one might explain immune ab-
normalities in a woman routinely engaging
in analintercourse?, as well as the relatively
high incidence of AIDS in Haitian women



