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Richard Lewontin

Richard Lewontin (b. 1929, New York City) has been every bit as influential in population genetics in the latter twentieth century as his mentor, Theodosius Dobzhansky, was earlier. Like Dobzhansky, Lewontin is well known for articulating a very definite perspective of the field and the most important problems to be solved—including, like Dobzhansky, an especially puzzling “paradox.” Like Dobzhansky, Lewontin is well known for a highly original approach to measuring variation at the genetic level, and for his views of how best to explain that variation. Like Dobzhansky, Lewontin tweaked molecular biologists for suggesting that molecular processes were more fundamental than the evolutionary processes that actually gave rise to them. Like Dobzhansky, Lewontin has been deeply concerned with the broader moral and political significance of genetics and evolutionary biology. And like his teacher he has mentored scores of graduate students and postdocs. Lewontin himself describes his career mainly in terms of working out the “problematic” of population genetics as set out by Dobzhansky—namely, to describe and explain the patterns of variation within and between natural populations. Which is true enough at that level of generality. Otherwise, the two influential population geneticists are very different!

Lewontin was not intimidated by molecular biology. He mastered some of the early techniques, especially gel electrophoresis, and put them to use in documenting variation close to the genetic level—namely at the level of amino-acid differences in proteins (due to nucleotide differences in the genes that code for those proteins). He helped establish the field of molecular population genetics, which initially focused on amino-acid variations (his student Martin Kreitman was the first population geneticist to study variation directly at the DNA nucleotide level, using more recent DNA sequencing techniques).

The findings of Lewontin and his early collaborator, Jack Hubby, suggested—given the inherent biases of their methods—that nearly every gene locus is polymorphic, and that a third of all loci are heterozygous. This might seem to be strong evidence in favor of Dobzhansky’s “balance” view of evolution (that there is considerable genetic variation within natural populations, maintained largely by selection in favor of heterozygotes) and against the “classical” position of Dobzhansky’s archrival H.J. Muller (that natural selection in favor of optimal genes eliminates variation within populations). But to his teacher’s chagrin, Lewontin argued instead that the results were paradoxical, and not at all easy to explain.

There was just too much variation to make sense from the balance perspective, Lewontin argued (citing similar considerations proposed by Motoo Kimura and James Crow). One major problem is that half of the offspring of a heterozygote cross (Aa x Aa) are homozygotes (AA, aa). Heterozygote superiority at a particular gene locus thus entails the production of many inferior homozygotes, and a corresponding decrease in the reproductive capacity of the population. The greater the number of loci at which heterozygotes are superior, the greater the damage done to the reproductive capacity of the population, until the population would be quite unable to perpetuate itself.

Moreover, Lewontin argued, no alternative to the balance view makes any better sense of documented patterns of genetic variation. It is a “paradox of variation” that there is too much to be explained in terms of natural selection (no matter whether it is a variation-maintaining sort of selection such as the “balance” theorists had proposed, or a variation-reducing sort such as that proposed by the “classical” theorists), and there was also too much variation to be explained in terms of the selective insignificance or neutrality of the variation (a position that Lewontin dubbed “neo-classical”).

What is/was to be done? Or as Lewontin posed the question in his influential text, The Genetic Basis of Evolutionary Change (hereafter GBEC), “How can such a rich theoretical structure as population genetics fail so completely to cope with the body of fact? Are we simply missing some critical revolutionary insight that in a flash will make it all come right, as the Principle of Relativity did for the contradictory evidence on the propagation of light? Or is the problem more pervading, more deeply built into the structure of our science. I believe it is the latter.”

One reason for the impasse, he argued, is that population genetic theory is not “empirically sufficient.” For example, it includes parameters that cannot be measured directly, or with sufficient accuracy to distinguish clearly between alternative causal accounts. This reflects Lewontin’s more general epistemological concerns—indeed, his skepticism. He is well known—even infamous—for persistently questioning whether geneticists and evolutionary biologists can possibly know what they want to know and often claim to know. His critiques of adaptationists (including the 1979 article, “Spandrels of San Marco,” coauthored with Stephen Gould), and genetic determinists, are largely epistemological. Adaptationists and genetic determinists do not know enough about the inheritance of the traits they study, and the evolutionary forces acting on those traits. Moreover, no one knows. This is a central motif of GBEC and of Lewontin’s subsequent reviews of the state of population genetics. The title of one such review well illustrates his discontent even with methods of his own devising: “Electrophoresis in the Development of Evolutionary Genetics: Milestone or Millstone?”

A second reason for the failure of theory to make sense of data in population genetics is that patterns of genetic variation can be due in large part to “history”—for instance, not just which environments a population experiences, but the order in which those environments are encountered. But population genetic theory is an equilibrium theory that discounts historical contingencies. Lewontin’s discussion of the ahistorical character of population genetics is partly epistemological: history is ignored largely because the past is so often unrecoverable. But it is also partly political. As much as population genetics pretends to be a theory of change, Lewontin argues, it is in fact an equilibrium theory, reflecting a general “preoccupation with stability,” a reaction to the revolutions of Darwin and Marx. “Change had to be tamed in science as it was in society.”

For Lewontin, the way forward in science (as in society) involves exposing the ideologies that help to perpetuate particular views of the world. For example, as he argued in GBEC, the classical/balance controversy cannot be understood without taking into account the conflicting political ideals of Muller and Dobzhansky. Their political similarities also need to be noted: they were both genetic determinists who believed that genetic diversity has moral and political implications.

While Dobzhansky was consumed by what he called “the biology of ultimate concern,” Lewontin replies that “I do not believe that the ultimate issues depend on how much diversity exists.” The main reason is that Lewontin is ultimately interested in “mediation,” i.e., how we can intervene to bring about social reform. It’s not that genes are completely irrelevant to the individual and social conditions that concern us. The question is rather, which of the relevant factors can be most readily and effectively manipulated to good ends?

The one case where Lewontin has claimed political significance for his own findings in population genetics has to do with the sorts of studies that he initiated in his classic 1972 paper on “The Apportionment of Human Diversity,” in which he argued that the proportion of variation within so-called “races” is far (more than ten times) greater than the variation between races. Racial differences, and all the other social and political differences that have accompanied them, are thus not biologically based in the way that many had supposed. This is really more a case of showing that genetics is not as politically significant as believers in the genetic basis of racial differences had imagined.

Lewontin’s epistemological and political interests merge in his dialectical materialism, which plays a cautionary, heuristic role in his work:

Dialectical materialism is not, and never has been, a programmatic method for solving particular physical problems. Rather, dialectical analysis provides an overview and a set of warning signs against particular forms of dogmatism and narrowness of thought. It tells us, “Remember that history may leave an important trace. Remember that being and becoming are dual aspects of nature. Remember that conditions change and that the conditions necessary to the initiation of some process may be destroyed by the process itself. Remember to pay attention to real objects in time and space and not lose them in utterly idealized abstractions. Remember that qualitative effects of context and interaction may be lost when phenomena are isolated.” And above all else, “Remember that all the other caveats are only reminders and warning signs whose application to different circumstances of the real world is contingent.”
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