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Abstract. Stephen Jay Gould is rightly remembered for many different kinds of contributions to our
intellectual life. I focus on his criticisms of uses of evolutionary ideas to defend inegalitarian doctrines and
on his attempts to expand the framework of Darwinian evolutionary theory. I argue that his important
successes in the former sphere are applications of the idea of local critique, grounded in careful attention
to the details of the inegalitarian proposals. As he became more concerned with the second project, Gould
was inclined to suggest that the abuses of evolutionary ideas rested on an insufficiently expanded Darwinism.
I suggest that what is valuable in Gould's contribution to general evolutionary theory is the original claim
about punctuated equilibrium (advanced, with Niles Eldredge in1972), and the careful defense of that claim
through the accumulation of paleontological evidence. I try to show that the more ambitious program of
a hierarchical expansion of neo-Darwinism is misguided, and that the endeavor to go beyond local critique
fails.

Introduction

Stephen Jay Gould was well known to many people for many different reasons: as a
prominent paleontologist and evolutionary theorist, as a historian of the earth and life
sciences, but perhaps most of all as a brilliant essayist who was able to make all sorts
of difficult ideas accessible. From his earliest columns in Natural History, there was
a clear desire to inform, to clear up widespread confusions, and to make the sciences
he loved come alive for his readers. Steve’s enthusiasms led him to undertake taxing
evangelical missions; he was tireless in exposing the fallacies and distortions of
“Creation Science”, for example.1 But I want to start with a different set of social
concerns, those which stemmed from his deep sympathy with the disadvantaged and
his resolute opposition to ventures in biology that were misleadingly portrayed either
by scientists or by their public interpreters as buttressing inegalitarian views.

So, quite early in his career, Gould wrote columns in Natural History – collected
in the first volumes of his essays – on muddled thinking about race, on brain size and
intelligence, on human sociobiology, and on the wrongs that eugenics had done to
specific people. Some of this work was drawn together in his prize-winning book The
Mismeasure of Man (Gould 1981), which probed the uses and abuses of nineteenth
century craniometry, biological theories of criminality, and twentieth century
intelligence testing.2 In some instances his investigations drew him away from the
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areas of science in which he was an active contributor. Human sociobiology, however,
was directly linked to evolutionary theory, and, in criticizing it, Gould was led to
elaborate some of the themes that were central to his revisionist views about the
evolutionary process.

The early criticisms are quite gentle and quite specific. In “Biological Potentiality
vs. Biological Determinism” (chapter 32 of Gould 1977a), Gould admitted admiration
for much of the material in E.O. Wilson’s Sociobiology: The New Synthesis (Wilson
1975). He objected to the sweeping claims of that book’s final chapter on the grounds
announced in the title of his article. Wilson had advocated a crude genetic determinism,
and, in reviewing a wide range of historical episodes, Gould had become convinced
both that determinist claims are frequently adopted prematurely and uncritically and
that their social impact is extremely damaging. He ended his essay by noting that,
although “Wilson’s aims are admirable”, his “strategy is dangerous”, vitiated by a
commitment to determinism.

Between 1975 and 1980, Gould’s reactions to the use of biology in support of
inegalitarian doctrines became both more wide-ranging and more entangled with his
vision of a more expansive evolutionary theory. He had, of course, already created a
considerable stir among theoretical evolutionists with the publication in 1972 of the
first paper on punctuated equilibrium (or at least the first paper to use that term),
jointly authored with Niles Eldredge, to whom Gould, with characteristic openness,
has always given primary credit for the central idea (Eldredge and Gould 1972).
Punctuated equilibrium was originally explained within the context of the
then-orthodox Mayrian view of speciation, and it focused on the geometry of
phylogenetic trees. As the 1970s proceeded, however, the emphasis on stasis as the
dominant mode of a species’ existence was linked to Gould’s interest in developmental
constraints (the major theme of his academic – or, as he sometimes unfairly called it,
“unreadable” – book Ontogeny and Phylogeny [Gould 1977b]); by the early 1980s,
he was also embedding the original account of punctuated equilibrium within an
expanded, hierarchical, view of selection, one that would, he claimed, generate a more
complete evolutionary theory than the orthodox legacy from Darwin (Gould 1982).
Delighted Creationists loved to misquote him, and popular magazines ran headlines
on the demise of Darwinism; Gould persistently, and lucidly, exposed the mistakes.

Yet, as I’ve suggested, his emphasis on an expansion of Darwinian evolutionary
theory shifted the ways in which he viewed the social uses, and particularly the abuses,
of biology. He came to regard the unsavory ventures, particularly in sociobiology, as
an elaboration of a crude and blinkered evolutionary viewpoint, one trapped in a
narrow adaptationism and insensitive to the subtle multiplicities of the modes of
selection. The charge was leveled forcefully in one of his most famous papers, “The
Spandrels of San Marco”, jointly authored with Richard Lewontin, in which the pop
sociobiologist David Barash was lambasted in the context of a more general argument
for liberalizing evolutionary theory (Gould and Lewontin 1979). By the mid-80s,
Gould was firmly committed to the exposure of “cardboard Darwinism” (Gould 1987),
a vulgar practice that he came to attribute to Richard Dawkins in particular, and to
writers like Helena Cronin and Daniel Dennett whom he often conceived (unfairly,
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I think) as Dawkinsian satellites. The hardening of the antithesis continued from then
until the end of his career.

I’ve reviewed a small part of Gould’s work because I think that the prominence of
the controversy with Dawkins is likely to distort our understanding of the issues and
of the value of what Gould accomplished. In effect, evolutionary theorists,
anthropologists, psychologists and philosophers seem to be invited to buy one of two
– and only two – packages. Either you are against pop sociobiology and its equally
vulgar descendants, in which case you are a revisionist who believes in expanding
Darwinism, or you are an orthodox evolutionist who must accept, perhaps regretfully,
the in-your-face, like-it-or-lump-it, news from the pop sociobio front. I don’t want
either of these packages, and I think our options are more extensive. In what follows,
I’ll try to explain why. The result will be an appreciation of Gould that doesn’t
correspond at all points to his own self-conception – but I hope it will be an
appreciation, nonetheless.

Local critique

How should we think of evolutionary theory and its applications to controversial
issues? One possible answer is to suggest that the theory consists of a set of principles,
more or less general truths, that are supplemented by detailed claims about particular
contexts and used to derive conclusions that apply in those contexts. So conceived,
the project of expanding evolutionary theory would take the form of adding new
principles and/or replacing existing principles by more inclusive versions. One means
of doing so would be to focus on some particular concept deployed in the standard
formulations of evolutionary theory and to propose that it’s unnecessarily restrictive.
For example, one might think that our current notions of “selection” or “adaptation”
are too narrow, that they need to be replaced by more general concepts.

There are familiar reasons for worrying about this approach to evolutionary theory.
For more than two decades, philosophers have argued that the attempts to axiomatize
the theory trivialize it (Lloyd 1983; Kitcher 1985/2003). An alternative, and I think
more fruitful, perspective is to view the theory as a collection of models (Lloyd 1988;
Thompson 1988) or strategies for answering questions about the history of living
things, sometimes locally and in the short-term, sometimes more globally and with
attention to a large temporal range (Kitcher 1993, Chapter 2). To expand evolutionary
theory, according to this conception, would be to increase the arsenal of the working
evolutionist, by showing how to devise new kinds of models or question-answering
strategies. Paradigms of expansion are provided in major works of the modern
synthesis, particularly those of Fisher, Wright, Dobzhansky, and Simpson, and, more
recently in the development of evolutionary game theory by Maynard Smith, in the
theory of kin selection (among other things) by Hamilton, and the revival of group
selection by D.S. Wilson and Elliott Sober (Hamilton 1996; Maynard Smith 1982;
Sober and Wilson 1998; for elaboration of my perspective on the work of Hamilton
and Maynard Smith, see Chapter 3 of Kitcher 1985).
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Distinguishing these perspectives on evolutionary theory is important for
reconstructing the controversies in applying evolutionary considerations to social
issues. Frequently, pop sociobiologists and evolutionary psychologists portray
themselves as elaborating the consequences of Darwinian evolutionary theory; these
consequences may be disturbing or regrettable, but the only way of avoiding them is
to become a Creationist (Alexander 1987). In effect, these manifestoes for pop
sociobiology and evolutionary psychology conceive evolutionary theory as a set of
general principles that bold new researchers are resolutely applying to the study of
human behavior. The actual situation is quite different. The low-budget ventures of
pop sociobiology and their debased recapitulations in the work of David Buss, Randy
Thornhill and Craig Palmer offer loose sketches of evolutionary models in support
of conclusions about xenophobia, jealousy, sexual desire and rape (Buss 1994;
Thornhill and Palmer 2000; for critique see Vickers and Kitcher 2003). When those
models are closely scrutinized, they are seen to depend on dubious assumptions;
alternative models are available, models that generate very different conclusions. So,
from the perspective of the second approach to evolutionary theory, there’s an easy
way to avoid the claims of pop sociobiology without embracing Creationism. We
should accept the usefulness of the tools that Darwinian evolutionary theory provides,
but insist that they are carefully and rigorously deployed. Just as there’s no general
argument for pop sociobiology as a whole, so too there’s no single refutation, no
“stake-in-the-heart move” (Oyama 1985), but rather a need to scrutinize each of the
uses of evolutionary strategies that the pop sociobiologists make.

To be sure, a detailed review of pop sociobiology or pop evolutionary psychology
may display recurrent patterns – a yen for avoiding any precision in presenting
evolutionary models or a predilection for using only a minute fragment of the strategies
available. So, faced with a new claim about the evolutionary basis of familial homicide
(say) one may suspect that one of the typical misuses has been perpetrated. But that
has to be shown in the case at hand, by focusing on the details of the evolutionary
explanation that has been offered.

It’s worth having a name for this way of exposing the abuses of evolutionary theory,
and I’ll call it the practice of local critique. Local critique is time-consuming, and the
enemy often seems hydra-headed, prompting a yearning for something more global,
a “stake-in-the-heart” move (Oyama 1985; Kitcher 2000). Of course, if there were
some deep, systematic error in contemporary evolutionary theory, some respect in
which it was too limited, those who recognized the need for expanding it might be
able to settle issues more efficiently. So I trace a route from the most exacting and
time-consuming version of local critique to a much more ambitious project. Consider
the following four possibilities: (1) The misuses of evolutionary theory occur because
of faulty deployment of the available evolutionary strategies and there is no pattern
to the mistakes; (2) The misuses of evolutionary theory occur because of faulty
deployment of the available evolutionary strategies and there are systematic biases
that generate these mistakes (neglect, for example, of certain kinds of available
models); (3) The misuses of evolutionary theory occur because the arsenal of available
strategies is too limited (that arsenal needs expanding); (4) The misuses of evolutionary
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theory occur because the principles employed by the misusers are mistaken (they are
limited by containing overly narrow concepts).

I can now state my main themes. First, local critique is the best we can do. Second,
Gould was often extremely effective in local critique, and, in particular, he offered
important defenses of (2). Third, Gould hoped to argue for more ambitious claims,
sometimes for (3), sometimes for (4), and his attempts to offer an expansion of
evolutionary theory were not successful. In what follows, I’ll try to defend these
claims, and to do so in a way that brings out what I take to be Gould’s important
accomplishments.

Two routes from San Marco

Let’s start with a famous and controversial paper (Gould and Lewontin 1979), one
that has inspired much discussion among people from many disciplines. What exactly
is the significance of the spandrels? Gould and Lewontin begin by characterizing an
“adaptationist program”, an approach that atomizes organisms into traits and then
subjects them to optimality analysis. There’s a relatively straightforward way to
develop the critique of this program, namely by noting that for a trait to be given an
explanation by appeal to natural selection it has to be the case that its genetic basis
is such that among the suite of characteristics to which that basis gives rise (in the
typical environments) variation in the forms of the focal trait is the dominant
contribution to variation in reproductive success, and, furthermore, that the genetic
variation available in the population has to allow for the attainment of the optimum.
When biologists simply assume that the effects of a single characteristic on
reproductive success can be considered in isolation from the impact of other traits to
which the pertinent genetic basis gives rise, they are frequently making quite
unwarranted assumptions; and, as a plethora of well-known examples, the simplest
of which is heterozygote superiority, demonstrates, there is no guarantee that fixation
of whatever genotype is associated with the optimal phenotype is to be expected (see
Templeton 1982, and Chapter 7 of Kitcher 1985).

Yet if that is the principal point of the criticism, a diagnosis of a systematic error
that might be uncovered in recurrent pieces of local critique, then there’s an obvious
reply. This is old news. Evolutionary biologists were already aware that the operation
of selection is constrained by the ways in which a suite of phenotypic traits is bound
together in ontogenesis, and any immersion in standard population genetics ought to
teach the moral about optimization. Gould and Lewontin saw the dismissive reply
coming, and they attempted to forestall it.

… some evolutionists will protest that we are caricaturing their view of
adaptation. After all, do they not admit genetic drift, allometry, and a variety of
reasons for nonadaptive evolution. They do, to be sure, but we make a different
point. In natural history, all possible things happen sometimes; you generally do
not support your favored phenomenon by declaring rivals impossible in theory.
Rather, you acknowledge the rival but circumscribe its domain of action so
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narrowly that it cannot have any importance in the affairs of nature. Then, you
often congratulate yourself for being such an undogmatic and ecumenical chap.
We maintain that alternatives to selection for best overall design have generally
been relegated to unimportance by this mode of argument. (Gould and Lewontin
1979)

.

As they went on to note, what is preached as possible on the holy days is often
dismissed from consideration in the workaday world.

In terms of the view of evolutionary theory as providing a collection of
question-answering strategies, it’s easy to see what this version of the critique of
adaptationism amounts to: certain strategies that ought to be considered in devising
explanations are being forgotten in evolutionary practice and that means that
evolutionary theory has effectively been narrowed. It’s not old news to remind
practitioners of this and to demonstrate by citing prominent examples how pervasive
the neglect of nonadaptive approaches is. Much of the ensuing discussion does
precisely that, and does it brilliantly – Gould and Lewontin pointed out the peculiarity
of seeking a selective account of the reduced front limbs of Tyrannosaurus, and the
sloppiness of David Barash’s tale of anti-cuckoldry behavior in mountain bluebirds.
Yet the essay doesn’t restrict itself to exposing such follies. It proceeds to offer a
reinterpretation of Darwin’s own commitments to adaptationism, to offer a “partial
typology” of alternatives, and to propose that some developments of evolutionary
theory in continental Europe indicate possibilities for enriching the standard
framework.

These later passages tend to undermine the significance of the line of argument
I’ve been praising, for they suggest that the invocation of spandrels is worth nothing
until some new expansion of the class of evolutionary strategies has been provided.
Many readers, even readers as different as Ernst Mayr (1983) and Daniel Dennett
(1995: 267–282), have reacted to the latter sections of the paper by maintaining (i)
that insofar as Darwin offered genuine alternatives to natural selection they are already
embraced by contemporary evolutionary theory, (ii) that the partial typology of
alternatives are recognized as theoretical possibilities within standard evolutionary
theory, and (iii) that insofar as the appeal to Baupläne resists incorporation into the
standard framework, it’s completely unintelligible. In essence, the last three sections
of the essay shift the claim from stage (2) of my four-stage progression to stage (3)
or stage (4). Those readers who conclude that no new model has been provided and
that no new evolutionary principle has been articulated then take these failures to be
crucial. The genuine achievements at stage (2) are overlooked, and the essay is written
off as much ado about nothing.

I suggest that the right route from “Spandrels” is to backtrack and embed the essay
firmly in the project of local critique. That was not, however, the route that Gould
chose. In the large book he bequeathed to evolutionary theorists and to historians and
philosophers of biology, he provided an extended commentary on the significance of
spandrels. Some passages can readily be assimilated to the more modest project of
local critique, especially important in connection with evolutionary accounts of human
behavior.
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A failure to appreciate the central role of spandrels, and the general importance
of nonadaptation in the origin of evolutionary novelties, has often operated as
the principal impediment in efforts to construct a proper evolutionary theory for
the biological basis of universal traits in Homo sapiens – or what our vernacular
calls “human nature”. (Gould 2002: 1264)

.

Two slight amendments: perhaps not “the principal impediment” but surely an
important one; and not an “evolutionary theory” directed at human nature but bits
and pieces of evolutionary explanation. With those amendments, I’m tempted to insist
that aspiring evolutionary psychologists meditate on the sentence every day before
beginning their work.

But Gould wanted to go much further, and to regard the appreciation of the
importance of spandrels as an important part of an expanded evolutionary theory. So
he writes:

The expansion of spandrels under a hierarchical theory of selection establishes
the most interesting and intricate union between the two central themes of this
book – the defense of hierarchical selection (as an extension and alteration of
Darwin’s single-level organismal theory) on the first leg of the tripod of essential
components in Darwinian logic; and the centrality of structural constraint (with
non-adaptively originating spandrels as a primary constituent) for a rebalancing
of relevant themes, and as a correction to the overly functionalist mechanics of
selection on the second branch of the tripod (or branch of the tree – see Figures
1–4). (Gould 2002: 1267)

.

Setting aside details (details which are, I think, difficult even for a reader of the whole
book to identify clearly), two important things seem to go on in this complicated
sentence. First, Gould rises to the challenge of saying what differentiates his
appreciation of spandrels from the recognition of constraint within standard
evolutionary theory (the “old news” challenge) by declaring that his account of
“hierarchical selection” expands the role of spandrels; second, he appears to be
conceiving evolutionary theory not as a collection of strategies or models but rather
as a set of principles, of which he is providing more general versions.

I believe that Gould should be given credit for an important expansion of the
evolutionary theory that descended from the modern synthesis: together with Niles
Eldredge he developed a strategy for extrapolating from the fossil record to reconstruct
phylogenetic trees, presenting a revolutionary geometry that views speciation events
as relatively fast (in geological terms) and stasis as the predominant mode of a species’
life (Eldredge and Gould 1972; Gould and Eldredge 1977). His defense of the
applicability of this strategy, given in Chapter 9 of (Gould 2002) is, so far as I can
judge, extraordinarily thorough and cogent. It is the product of immense knowledge
of details of the records of various lineages, details that are used to explore the
credentials of rival phylogenetic hypotheses. If the “Spandrels” essay criticized
evolutionary practice for failing to consider the full range of possible explanations
and neglecting to use data to decide among alternatives, then Gould’s defense of the
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broad applicability of punctuational models can be seen as an object lesson in how
to avoid being vulnerable to that criticism. From the standpoint of the original essay
of 1972, he should surely have seen this extended vindication as a tremendous
achievement.

From the late 1970s on, however, he was advertising more. The reform of
phylogenetic geometry was to be only the prelude to an expansion of our understanding
of the mechanisms of evolution. Partly inspired by the philosophical thesis that species
are individuals (a thesis proposed by Michael Ghiselin [1974] and David Hull [1978]),
Gould has been arguing that species are “units of selection”, and that we need a
“hierarchical” account of selection that accommodates these “higher-level” processes.
As The Structure of Evolutionary Theory candidly admits (Gould 2002: 29), his
attempts to articulate an account of species selection have sometimes been misguided
and confused; characteristically, he acknowledges the contributions of students,
co-authors, and friends who tried to put him right. The main task of the book is to
present the version of the hierarchical theory at which he has finally arrived.

Expansion deflated

The ambitions of this project have often been derided by Gould’s detractors, by
biologists and philosophers who have claimed that he was saying nothing new or that
his proposals were thoroughly confused (Dawkins 1988; Dennett 1995, Chapter 10).
In my judgment, the critics have not seen the issues completely clearly, and they have
overlooked the real importance of some of Gould’s ideas about macroevolution, in
particular his well-defended claims about the geometry of phylogenetic trees. Yet,
uncharitable as they have often been, I think they have recognized two important
points. The first is that theses about the metaphysical status of species are unlikely to
issue in novel claims about evolutionary processes. The second, and more significant,
is that, despite the vast amount of ink lavished upon the idea of “higher-order”
selection, there has been no obvious addition to the class of evolutionary strategies.
Two other great evolutionary theorists, Hamilton and Maynard Smith, were able to
demonstrate in brief, precise essays the power of a novel method of conceiving
evolutionary phenomena. The writings on species selection don’t yield anything
remotely comparable.

Perhaps this is unfair. For there have been, for almost two decades now, central
exemplars to illustrate how species selection is supposed to work. The most widely
cited of these is what Gould identifies as the “classic example” (Gould 2002: 660) of
Tertiary gastropods: some species form large populations; others break up into a large
number of small populations. The latter characteristic – a characteristic of species,
not of individuals – raises the speciation rate, allowing for the opportunity of a broader
range of characteristics among descendants and enhanced possibility of surviving
major environmental shifts (Gould 2002: 709–710). So far as one can tell, the
planktotrophic gastropods (those that form large populations) aren’t individually
either fitter or less fit that the non-planktotrophic gastropods (those that form small
populations), but there are important differences at the level of species range, duration
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and long-term consequences. Species of planktotrophic gastropods occupy larger
ranges and endure longer; non-planktotrophic gastropods seem able to pass through
evolutionary bottlenecks.

A standard negative response to the citation of this example is to suggest that it is
a single instance, and one that can be written off as an evolutionary curiosity. This
seems to me incorrect. As Gould himself points out, evolutionary investigations geared
to the standard framework aren’t likely to uncover a multitude of examples of
higher-level selection; and, in any case, the gastropod example plainly has importance
for our understanding of large-scale evolutionary phenomena. I think that the real
difficulty is more fundamental, that unlike the expansions of our evolutionary arsenal
I’ve taken as paradigmatic – the contributions of Hamilton and Maynard Smith – this
case can’t serve as an exemplar of a new evolutionary strategy, one that was not
previously accommodated.

To explain why I believe this, it will help to start with a simpler example, one that
Gould uses to motivate his ideas about higher-order selection. In this hypothetical
example, designed strictly for illustrative purposes, we’re to imagine a “wondrously
optimal fish, a marvel of hydrodynamic perfection”, living in a pond. Darwinian
individual selection has shaped the gills so that these fish thrive in well-aerated water,
and the competition has been sufficiently fierce to allow virtually no variability in
gill architecture. In the same pond lives another species of fish, the “middling fish”,
with less wonderful gills, a species that manages a marginal existence on the muddy
fringes. Gould writes:

Organismic selection favors the optimal fish, a proud creature who has lorded
it over all brethren, especially the middling fish, for ages untold. But now the
pond dries up, and only a few shallow, muddy pools remain. The optimal fish
becomes extinct. The middling species persists because a few of its members
can survive in the muddy residua. (Gould 2002: 666)

.

Gould goes on to claim that we can’t explain the persistence of the middling species
in terms of individual selection alone.

The middling species survived qua species because the gills varied among its
parts (organisms). … the middling species prevailed by species selection on
variability – for this greater variability imparted an emergent fitness to the
interaction of the species with the changed environment.

.

Is this right?
The obvious first reaction to this scenario is to note that we don’t have a detailed

model of just how the fitness values work. That’s crucial, because a simple-minded
model would divide the pond into two environmental types – Clear and Muddy.
Optimal fish have high fitness in Clear and zero fitness in Muddy; middling fish have
significantly lower fitness in Clear and slightly more than zero fitness in Muddy. The
initial state is one in which there are vast patches of Clear and small patches of Muddy.
The final state is one in which the entire environment is Super-Muddy. If Super-Muddy
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is lethal for all the middling fish, then no evolutionary explanation of their persistence,
however many levels of selection we allow, looks promising. If Super-Muddy isn’t
lethal, then we can expect individual selection to shape the characteristics of the
middling species after the cataclysm, and after all the optimal fish have vanished.

Let’s take this a step further. Let G be some representative genotype for the optimal
fish at those chromosomal regions where there are differences with the middling fish,
and let G* be a corresponding genotype among the middling fish. (It would be more
realistic to consider ranges of species-distinctive genotypes, but there’s no harm in
simplifying.) There’s an obvious way to approach the pertinent fitnesses. Start by
assuming that the only difference consists in probabilities of survivorship to sexual
maturity; fecundity, ability to attract mates, and so forth are constant across genotypes
and across environments. Given Gould’s account, it seems reasonable to suppose that
the rates of survivorship might be as follows:

Super-MuddyMuddyClear

001G
0.010.10.5G*

.

If we now normalize fitnesses in each environment in the usual way, we shall have
the following relationships.

Super-MuddyMuddyClear

001G
110.5G*

.

Assuming that the populations are reasonably large and that the fecundity rates are
high, it is not hard to show that the effect of selection across many generations will
be to set the frequency of G at virtually 100% in Clear, and the frequency of G* at
virtually 100% in Muddy.

Now add a further assumption. There’s a small probability that, in each generation,
the environment will switch from 95% Clear and 5% Muddy to 100% Super-Muddy
(with a significant probability of subsequent reversion). It is not hard to show that,
under these conditions, the expected outcome, after a long enough run of generations,
is that whatever the environment then found G* will be completely prevalent.
Moreover, this will hold even if the probability of the environmental switch is
extremely small. (In fact, the crucial assumptions for the scenario are: (a) that there
be no significant probability of mutations that will generate G from G*, and (b) that
the fecundity rate is sufficiently high that, even with the low rate of survivorship of
G* in Super-Muddy, the fish population will not decline to zero.)

There’s nothing particularly novel here – and that’s the point. Resistance to the
hypothetical example rests on the suspicion that the scenario can adequately be treated
by deploying the familiar tools of unexpanded, non-hierarchical, evolutionary theory.
Does the same apply to the much-cited example of the gastropods?
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I think it does. Again let G, G* be representative genotypes at the chromosomal
regions where the planktotrophic and non-planktotrophic species are differentiated.
In the actual environment, I’ll assume that the fitnesses of G and G* are the same.
We now consider a spectrum of environments such that each member of the spectrum
has some tiny probability of replacing the current environment. Thus, in considering
the long-run representation of each genotype, we must focus on the probabilities that
particular environments come to obtain and on the fitnesses that the genotypes would
have in such environments. Because the non-planktotrophs break up into smaller
breeding populations, the range of genomes in which G* is embedded is going to be
larger – probably considerably larger – than the range of genomes in which G is
embedded. There’s going to be a sizeable subclass of the spectrum of environments
in which the fitness of G* is nonzero while the fitness of G is zero, and the converse
won’t hold. Given a sufficiently long time-span, we can predict that there’s a high
probability that one of the environments present will come to obtain, and thus that
G* will become prevalent.

Perhaps, however, we can save species selection by amending the example slightly,
supposing that the outcome is not one in which the frequencies of G and G* are
different but one in which they are differently distributed among species: suppose,
for concreteness, that there are just as many of each genotype at the time at which we
take stock, but the Gs are all found in a single species, while the G*s are discovered
in ten species.3 Plainly the kinds of probabilistic argument I have outlined will not
explain this outcome. Yet a slight modification will do the trick. Instead of focusing
on the one-generation probabilities of survivorship (and the standard fitnesses that
derive from them), we can consider the probabilities that, after m generations, a
genotype will have bearers in n different species. Specifying these probabilities we
can model the evolutionary process in a way that will enable us to derive descriptions
of distributions.

This last suggestion brings out a general feature of the approach I am recommending.
In effect, I’m considering probabilistic models that focus on individual genotypes but
that expand the kinds of probabilities normally considered, effectively generalizing
the notion of fitness to consider effects across many generations and other effects
besides replication. But the expansion envisaged hardly counts as revolutionary, for
it is continuous with the types of reasoning and modeling that are part and parcel of
everyday neo-Darwinism.

I anticipate a standard response. The model I’ve sketched for the example of the
gastropods is simply a bookkeeping maneuver, and it hides the crucial causal details
of the case. As Gould rightly claims “natural selection is a causal process” (Gould
2002: 665), and he concludes from this that we can’t view genic (or genotypic) models
as adequate. But what exactly are the causal details behind the process of selection
that ends with the victory of non-planktotrophic gastropods? These gastropods come
to be prevalent because they form small breeding populations, so that there’s a higher
incidence of speciation events and a higher chance that a descendant species will
acquire characteristics that allow for life in a radically different environment. That’s
one way to give the causal description. Here’s another. Because they have G* the
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individual organisms disperse in particular ways that increase the chances that the
G* genotype will be associated in later generations with a broad variety of genetic
backgrounds, and hence increase the probability that G* will be embedded in a genome
that can interact with a radically different environment to give rise to organisms that
can survive, reproduce and transmit G*. To be concrete, and perhaps absurdly simple,
suppose that the difference between G* and G is expressed in different forms of five
enzymes, and that the G* versions of these enzymes provoke movements at various
stages in the gastropod’s life that lead to small, discrete populations, that those discrete
populations increase the rate of speciation, that the higher rate of speciation increases
the chance of survival in a radically different environment, and that, in consequence,
the non-planktotrophs win and the G* genotype spreads. Here we have a causal story.
There is no particular reason to think that this causal story has to be analyzed in a
particular fashion for the purposes of talking about selection; no particular
segmentation of it is privileged. Thus, once we have the model (which I’ve only
outlined) and the whole causal story, it’s a matter of convention whether we say that
selection is at the “level” of the species, at the “level” of the organism, or at the “level”
of the genotype (or even the gene). Consistent with honoring the causal story we can
declare that the non-planktotrophic gastropods, or their genotypes, are, in a certain
sense, individually fitter than their planktotrophic rivals, for their genotypes have
higher probability of being represented in future generations as a result of the activity
of the enzymes which those genotypes produce.

I’m indulging in what Gould called “Necker cubing”, an error he was inclined to
see as less dire than that of proclaiming the gene as the one and only unit of selection
– he called it “a kindly delusion” (Gould 2002: 656); the “error” descends from Richard
Dawkins (1982), and was fully embraced in (Sterelny and Kitcher 1988). But I think
that Gould, like many other philosophers and biologists, makes the charge that this
is an error because he is held captive by a picture. Darwin gave us a metaphor, the
image of natural selection. Now the breeder, interested in a particular property of the
flower or the pigeon, does select for a particular trait. Nature doesn’t. Where there
are causes of differential reproduction we rightly focus on them in providing
explanations in terms of natural selection, but the ways in which the causal chains
are to be segmented is entirely up to us. If we choose, then we can attend to the most
proximate causal factors, and this will sometimes incline us to talk of higher levels
of selection; but we can always press the causal analysis further back, and, if we do
so, we’ll identify different units. All that matters is that the models we construct be
adequate to the phenomena, generating the right predictions and doing so in a way
that fits the causal process that produces the outcomes.

Conclusion

In aiming to provide a hierarchical expansion of evolutionary theory, Gould neither
provided his colleagues with a new class of precise mathematical models (as both
Hamilton and Maynard Smith did) nor did he draw attention to an important type of
evolutionary phenomenon that can only be modeled in a novel way. That, I believe,
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is why his claims about the expansion of evolutionary theory were often dismissed,
sometimes caustically, by those who admire the work of Hamilton and Maynard
Smith. In consequence, Gould’s enormous range of insights and accomplishments
are in danger of being undervalued. The original thesis of punctuated equilibrium,
supported through nearly thirty years of patient research and reasoning – research
and reasoning summarized in Chapter 9 of The Structure of Evolutionary Theory
(Gould 2002) – is one of the principal contributions to evolutionary theory in the past
decades.

Beyond that were Gould’s insightful exercises in local critique. As I’ve already
suggested, the “Spandrels” provides a general diagnosis of ills in evolutionary practice,
supplementing it with attention to individual examples of abuse. Steve loved to quote
the aphorism that God (or sometimes the devil) resides in the details. Whichever
version one chooses, he was both gourmand and gourmet for details, and, throughout
his career, he offered innumerable new perspectives on particular phenomena,
biological and non-biological. His work demonstrated clearly that we don’t need an
expanded evolutionary theory to expose the misuses of biology. What’s required is
to probe with a sensitivity to the exact character of the claims and the evidence
provided, to press the details. And in other, less polemical, contexts too, Steve’s
delight in detail led people to understand issues that they might have thought beyond
them, to promote public appreciation of science among a broad population of readers.
He showed how it is possible to make the sciences accessible without vulgarizing
them, and, at a time when we need greater public involvement in scientific research,
his accomplishment was extraordinary. It would be deeply wrong, I believe, either to
ignore, or to denigrate, that aspect of his work. In fact, I am not sure what we shall
do without him.
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Notes

1  His activities in this regard were not so much a matter of writing articles – although “Darwin’s Untimely
Burial” (reprinted as Chapter 4 of his 1977a) was an early attempt to squash some popular mainstays of
the nascent Creationist movement – as in giving lectures and interviews, especially in popular magazines,
newspapers, radio and television, and, of course, in testifying in the Little Rock trial.
2  Since I am again praising this book, it is worth responding briefly to the recent complaints by Neven
Sesardic to the effect that Gould’s claims about craniometry have been refuted, and that philosophers have
been credulous in following Gould and overlooking the refutation (Sesardic 2000, 2003). The truth of the
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matter is that Gould’s interpretations of Samuel Morton’s cranial data have been questioned by John S.
Michael, who, as an undergraduate student at Macalester College, remeasured the skulls as part of an
honors project (Michael 1988). It is not entirely evident that one should prefer the measurements of an
undergraduate to those of a professional paleontologist whose own specialist work included some very
meticulous measurements of fossil snails. But Sesardic leaps from the relatively modest differences between
Gould’s measurements and Michael’s to a much less nuanced conclusion than that which Michael himself
drew – Gould, he believes, is clearly incorrect and has misled people in a number of fields. So far as I have
been able to discover, virtually nobody has reacted to Michael’s article by seeing it as a refutation of Gould
– with two major exceptions: it is used in this way in (Herrnstein and Murray 1994) and is much ballyhooed
by J. Philippe Rushton (indeed, an internet search for citations of Michael led me quickly to various sites
that feature Rushton’s highly controversial claims about race, and to virtually nothing else). Sesardic seems
much concerned to assign to Michael a heroic role that Michael himself does not claim and that remarkably
few others seem to envisage for him. Pending further measurement of the skulls and further analysis of
the data, it seems best to let this grubby affair rest in a footnote.
3  I am grateful to an astute member of the audience at the Philosophy of Science Association meeting for
raising this point.
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