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Richard Lewontin would have laughed out loud if someone had referred to him as a postmodernist. But his role in late 20th-early 21st century evolutionary biology was precisely that: dismantler of the greatest metanarrative of the period: Darwinism, and particularly its embodiment in the so-called modern evolutionary synthesis. This theory of biological change yoked Charles Darwin’s theory of natural selection with a concept of the gene that originated with Gregor Mendel but was refracted through statistical models of population-level quantitative effects. Its conclusion that there must be a lockstep fit between genotype and phenotype was the most broadly influential scientific theory of the era, compelling left and right, philosopher and policy maker alike, not to mention virtually every working biologist. 
Selection was a vise that mercilessly squeezed organisms that deviated from the norms of their respective groups, culling them out if their (supposedly determinative) gene variants made them too different from their cohorts, or reducing the contribution of their descendants to future generations if they were even slightly less fit. If, on the contrary, they were slightly more fit, the associated genetic variants would become increasingly prevalent and eventually take over, leading to a population with features that had evolved away from the original. The implications of these assumptions according to the most persuasive mathematical models, was that evolution occurs with changes in the populational frequency of gene versions (alleles) of “small effect,” and therefore in established populations of organisms, allelic variability, in the absence of special “balancing” mechanisms to push against these tendencies, should be low.     
Lewontin was trained in population genetics by the great evolutionist and founding figure of the synthesis Theodosius Dobzhansky, an academic bloodline which combined with an unusually strong mastery of the subject ensured his work was bound to garner attention from his peers. Dobzhansky had staked his reputation on the “balance hypothesis, while theorists like the Nobel laureate H.J. Muller claimed that there is one and only one fit genotype for each locus (Depew 2018).  Lewontin and his University of Chicago colleague, the biochemist Jack Hubby, tested this in the mid-1960s, and found that the variability of proteins (due to different alleles of the genes that specified them) was much greater in natural populations of fruit flies than even the balance advocates expected. This shook up the field, with some geneticists even proposing that the variant genes were not under Darwinian selective pressure (Depew 2018).
Hundreds of papers by empirical and mathematical geneticists followed, mainly attempts to come to terms with how populations of organisms that seemed to be so overtly uniform could be so genetically heterogenous. A possible, but radical, conclusion, was that there was a much looser connection between genotypes and phenotypes than thought, and that evolution had determinants other than only changes in gene frequency. This option, however, was not considered by the mainstream population biologists, who sought explanation for the variability in the harsh regimen of selection: balancing selection, purifying selection, the effects of selection on linked variants. The keepers of the Darwinian flame were thrilled with the growth industry incurred by the findings of Lewontin and Hubby, writing with retrospective satisfaction 50 years later about the time “[w]hen molecular genetics came to save population genetics” (Charlesworth et al. 2016).           
Lewontin wasn’t having this, though. In late 1965, just as he was writing up his and Hubby’s unsettling results, he delivered a public lecture at the University of Chicago on Darwinism, not as the true theory of biological change, but as a social product, an ideological manifestation of the rise of the Victorian bourgeoisie. This heralded a commitment, intensified by an embrace of Marxism which was strongly influenced by his colleague the ecologist Richard Levins (whom he soon recruited to the University of Chicago), to scrutinizing and all but demolishing the hegemonic claims of the modern synthesis. Although he continued to contribute to the technical literature of his field (notably on “linkage disequilibrium,” the non-random association of gene variants in a population) his major scientific contributions from this point on were critiques of the overreach, and very foundations, of gene-centric biology. This took the form of scathing articles on the misuse of genetics in purported racial differences in intelligence (Lewontin 1970), on the lack of a genetic basis for the concept of race in humans (Lewontin 1972), takedowns of the gene-determinist field of sociobiology in broadsides such as Biology as a Social Weapon (1977) (with the Ann Arbor Science for the People Editorial Collective), and books such as Not in Our Genes: Biology, Ideology and Human Nature (1984) (with Leon J. Kamin and Steven Rose), Biology as Ideology: The Doctrine of DNA (1991), It Ain’t Necessarily So: The Dream of the Human Genome and Other Illusions (2000), and with Levins, the iconic The Dialectical Biologist (1987) and Biology Under the Influence: Dialectical Essays on Ecology, Agriculture, and Health (2007).
We are used to having our major scientists explain something that didn’t previously have an explanation: the circulation of the blood, the motion of the planets, gravity. Lewontin’s contribution, in contrast, was almost entirely deconstructive. While many of his colleagues broke with him on sociobiology, not willing to relinquish the only explanation (i.e., genes) they could imagine as the basis for organismal traits, they nonetheless kept him in the fold, chalking up his contrarian public persona to a quixotic political radicalism disconnected to his main scientific efforts. But even on the professional stage Lewontin was insistent on pointing out (to use the philosopher of biology Lenny Moss’s phrase) “what genes can’t do” (Moss 2003). An evolutionary geneticist, reviewing a conference volume to which Lewontin had contributed a chapter, wrote in 2001, “As in many of his writings, Lewontin can be seriously depressing, grimly laying out tightly constructed arguments to demonstrate beyond any doubt the utter hopelessness of the field and the impossibility of future progress” (Clark 2001; 1492). The writer wistfully invoked Lewontin’s 1974 treatise (with a title that he came to regret, The Genetic Basis of Evolutionary Change) that “convinced a generation of population biologists that this was a field with real depth.” In that book, however, he remarked that “[t]o concentrate only on genetic change, without attempting to relate it to the kinds of physiological, morphogenetic, and behavioral evolution that are manifest in the fossil record, is to forget entirely what it is we are trying to explain in the first place.”
The missing element from a genuine evolutionary synthesis is development, the set of processes that employs genes and other material processes of the embryos in each generation to produce organismal forms and functions. As Brian Charlesworth, one of the senior contemporary figures of the synthesis remarked in 2005, “[u]ntil we have a predictive theory of developmental genetics, our understanding of the molecular basis of development—however fascinating and important in revealing the hidden history of what has happened in evolution—sheds little light on what variation is potentially available for the use of selection” (Charlesworth 2005; 1619-1620). A decade and a half on, however, as the lineaments of such a predictive theory are in view, the supporters of the received model show no sign of willingness to incorporate it into their framework. This has been left instead to the emerging field of evolutionary developmental biology (Müller 2017).
Lewontin himself saw this need in the early 1970s, confiding to colleagues that given the field’s ferment then (which was well before the rise of recombinant DNA, aka genetic engineering, technology) developmental biology was the discipline he would enter if he were newly starting out. He flirted with developmental explanations in his famous 1979 paper with his then Harvard colleague Stephen Jay Gould “The Spandrels of San Marco and the Panglossian Paradigm” (Gould and Lewontin 1979), in which developmental side effects such as the human chin, which were not plausibly the outcomes of adaptive evolution, were pointed to as suggesting that many organismal features (body segments, cutaneous bristles) could have similarly arisen by non-Darwinian means, only to have found adaptive use later.
While Lewontin used developmental arguments in his continuing critique of behavioral genetics (Schaffner 1998), with respect to the evolutionary implications of adaptation-independent innovation he drew more incisive lessons on the ecological side. He wrote that phenotypic features, however they arose, could enable organisms to explore their environments and invent novel ways of flourishing. Instead of being voted up or down based on relative fitness to a predefined niche, they could establish themselves in the biosphere based on their ability to fashion new affordances. A subfield of modern evolutionary biology, niche construction theory, took its cue from Lewontin’s Marxism-inflected notion of interaction of the organism as active agent with an equally dynamic natural environment (Odling-Smee, Laland, and Feldman 2003).
As with any scientist, even a great one, Lewontin’s theoretical commitments could foreclose appreciating the implications of new scientific findings and their technological and social ramifications. His tendency to downplay the determinative role of genes in general, which indeed represented his main departure from the reigning biological ideology, directed him away from considering “large effect” genes in particular. While increasingly found to be involved in major evolutionary transitions and generation of phenotypic novelties, such genes were written out of the synthesis by Dobzhansky and his successors. This carry-over of the traditional view appears to have led Lewontin to minimize (at least in the opinion of this writer) the hazards of genetic engineering, both in food crops and humans (Lewontin 2001). He acknowledged problems with genetically modified crops, but only in regard to consolidating the hegemony of corporate interests over the food supply (Lewontin and Berlan 1999). Regarding human applications, he saw no important safety issues in cloning or germline modification, averring that modifying the DNA of a prospective child was no different from exposing an existing child to different educational experiences.
Darwinism rolled across the 20th century, promising to sweep away superstition and explain life, human behavior, and society. Although the materialist worldview that accompanied it was bracing, it accomplished none of the above and required a naturalistic antithesis to counter its conceptual deficiencies and associated social damage. Richard Lewontin was well-positioned as a brilliant and eloquent insider to take down the edifice and open the way for a more authentic synthesis. As left scholars, scientific workers, and activists, we are indebted to the effectiveness of his “negative capability” (Ou 2009).

Acknowledgements
I thank Lenny Moss and Sahotra Sarkar for critical readings of an earlier version of this essay.

References 
Charlesworth, B. 2005. "Evolution: On the origins of novelty and variation (Review of "The plausibility of life: resolving Darwin's dilemma" by Marc W. Kirschner and John C. Gerhart)."  Science 310:1619-1620.
Charlesworth, B., D. Charlesworth, J. A. Coyne, and C. H. Langley. 2016. "Hubby and Lewontin on Protein Variation in Natural Populations: When Molecular Genetics Came to the Rescue of Population Genetics."  Genetics 203 (4):1497-503. doi: 10.1534/genetics.115.185975.
Depew, D. J. (2018). "Richard Lewontin and the Argument from Ethos." Poroi 13(2): 2151-2957; 1273.
Gould, S. J., and R. C. Lewontin. 1979. "The spandrels of San Marco and the panglossian paradigm."  Proc. Roy. Soc. London B 205:581-598.
Lewontin, R. C. 1972. "The Apportionment of Human Diversity." In Evolutionary Biology: Volume 6, edited by Theodosius Dobzhansky, Max K. Hecht and William C. Steere, 381-398. New York, NY: Springer US.
Lewontin, R. C. 2001. "Genes in the food!"  The New York Review of Books (June 21):81-84.
Lewontin, R. C., and J.-P. Berlan. 1999. It's business as usual. The Guardian. Accessed 21 Februry.
Lewontin, Richard C. 1970. "Race and Intelligence."  Bulletin of the Atomic Scientists 26 (3):2-8. doi: 10.1080/00963402.1970.11457774.
Moss, Lenny. 2003. What genes can't do, Basic bioethics. Cambridge, Mass.: MIT Press.
Müller, G. B. 2017. "Why an extended evolutionary synthesis is necessary."  Interface Focus 7 (5):20170015. doi: 10.1098/rsfs.2017.0015.
Odling-Smee, F. John, Kevin N. Laland, and Marcus W. Feldman. 2003. Niche construction: the neglected process in evolution, Monographs in population biology ; 37. Princeton, N.J.: Princeton University Press.
Ou, Li. 2009. Keats and negative capability, Continuum literary studies series. London New York: Continuum.
Schaffner, Kenneth F. 1998. "Genes, behavior, and developmental emergentism: One process, indivisible?"  Philosophy of Science 65:209-252.
	
2

