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Abstract. In this paper, I tried to show how the realist view of biological species, dom-
inant since Plato and Aristotle, came to be abandoned under the influence of Darwin’s 
evolutionary theory, in favour of a more nominalist perspective. While Darwinism itself 
is not without certain realist elements, its broader impact contributed significantly to 
this conceptual shift. The paper traces the evolution of the concept of species, first 
among Darwin’s immediate successors, and later within the framework of the twenti-
eth-century ‘modern synthesis’ in biology. I have dedicated particular attention to the 
analysis of the view that regards species as individuals, discussing the main arguments 
both supporting and challenging this position. 
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With the formulation of the taxonomy of living beings as a hierarchy by Carl 
Linnaeus in the eighteenth century, organisms began to be grouped into species, 
genera, classes, and kingdoms. Given that the species represents the foundational 
classification unit of this hierarchical system, it continues to be regarded as the 
fundamental unit of biodiversity. However, for contemporary biological science, 
species are more than that, as the revolution initiated by the Darwinian theory of 
evolution by natural selection has shown that species are not immutable entities; 
rather, they arise from one another through the process of speciation, undergo 
changes over time, give rise to new species, and eventually go extinct. Consequent-
ly, species must also be understood as the fundamental unit of biological evolu-
tion.1 If we accept the statement of biologist Theodosius Dobzhansky that “nothing 
 

1 Richard A. Richards, The Species Problem: A Philosophical Analysis, Cambridge, Cam-
bridge University Press, 2010, p. 1. 
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in biology makes sense except in the light of evolution”2, then a sound understand-
ing of the concept of biological species is essential to the foundation of this sci-
ence. As Ernst Mayr has emphasized, this idea has a profound philosophical 
signification, as “the species is the principal unit of evolution and it is impossible 
to write about evolution, and indeed about almost any aspect of the philosophy of 
biology, without having a sound understanding of the meaning of biological spe-
cies.”3 And again, as another American biologist, Michael T. Ghiselin, argues, “the 
species problem has to do with biology, but it is fundamentally a philosophical 
problem – a matter for the ‘theory of universals’.”4  

In its simplest formulation, the philosophical problem of biological species 
can be stated as follows: are biological species real, and if they are indeed real, 
then what precisely is the nature of this reality, or are they merely conventional en-
tities, mental constructs employed to organize and communicate information or to 
build classifications and theories? The answers given to this question can be divid-
ed into two categories: realist theories, according to which species are natural 
kinds, real entities in the sense that they are granted a certain form of reality, origi-
nated in the views of Plato and Aristotle; and nominalist theories, which hold that 
species are nominal essences, meaning they possess no reality beyond that of ad 
hoc linguistic constructs, created for taxonomic purposes, the origin of which must 
be traced back to the works of William of Ockham and John Locke.5 

However, the most important representative of the nominalist conception on 
biological species remains Charles Darwin, though this label must be somewhat 
nuanced, since certain realist elements are also detectable in his work. Right from 
the publication, in 1859, of his book On the Origin of Species, he has been included 
by exegetes in this nominalist orientation, according to which species do not truly 
exist in nature, regardless of whether or not they are observed by us, but are rather 
products of our mind, like constellations or like money, so that, from a naturalist 
and objective point of view, they are merely nominal entities.6 
 

2 Theodosius Dobzhansky, “Nothing in Biology Makes Sense Except in the Light of Evolution”, 
American Biology Teacher, Vol. 35, March 1973, available at: https://2think.org/dobzhansky.shtml 

3 Ernst Mayr, “What Is a Species, and What Is Not?”, Philosophy of Science, Vol. 63, No. 2, 
June 1996, p. 262. 

4 Michael T. Ghiselin, “A Radical Solution to the Species Problem”, Systematic Zoology, Vol. 
23, No. 4, December 1974, p. 541. 

5 These issues, as well as other ideas addressed in the present paper, have also been discussed in 
several of my other works, previously published in Romanian, such as: Sergiu Bălan, “Categoria de specie 
biologică în interpretări realiste și nominaliste”, in Alexandru Surdu, Sergiu Bălan, Mihai Popa (ed.), Studii 
de teoria categoriilor, Vol. V, Bucharest, Editura Academiei Române, 2013, pp. 131-150; Sergiu Bălan, 
“Ideea de specie în filosofia contemporană a biologiei”, in Alexandru Surdu, Sergiu Bălan, Mihai Popa 
(ed.), Studii de teoria categoriilor, Vol. VIII, Bucharest, Editura Academiei Române, 2016, pp. 89-106; 
Sergiu Bălan, “Specii biologice, genuri naturale și evoluție la Platon și Aristotel”, Revista de filosofie, Tome 
LXVIII, No. 1, 2021, pp. 47-57. 

6 David N. Stamos, Darwin and the Nature of Species, Albany, State University of New York 
Press, 2007, p. 1. 
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Thus, in the final chapter of the book, entitled Recapitulation and Conclu-
sion, Darwin states:  

In short, we shall have to treat species in the same manner as those naturalists 
treat genera, who admit that genera are merely artificial combinations made for 
convenience. This may not be a cheering prospect; but we shall at least be 
freed from the vain search for the undiscovered and undiscoverable essence of 
the term species.7 

It seems obvious that Darwin fully accepts the view according to which spe-
cies are not real, but are creations of the human mind, intended to facilitate the un-
derstanding of the natural world, as can also be seen in other passages of the same 
work:  

From these remarks it will be seen that I look at the term species, as one arbi-
trarily given for the sake of convenience to a set of individuals closely resem-
bling each other, and that it does not essentially differ from the term variety, 
which is given to less distinct and more fluctuating forms.8 

A significant source of the force of Darwin’s arguments in favour of the idea 
of species’ evolution through natural selection and against the idea of the immuta-
bility of species, derives from the repeated observation he makes concerning the 
fact that there is no clear and real difference between species and variety: in many 
situations, naturalists cannot reach agreement as to whether a given life form repre-
sents a variety or a distinct species. On this point, Darwin emphasizes that “wher-
ever many closely-allied species occur, there will be found many forms which 
some naturalists rank as distinct species, and some as varieties; these doubtful 
forms showing us the steps in the process of modification.”9 Apart from the fact 
that, for Darwin, the distinction between variety and species is rather a nominal 
one, another important point made by exegetes should be noted, which follows 
from the ideas expressed in the aforementioned quotations: the British naturalist 
seems to construct his conception of the idea of species not so much on the basis of 
the study of nature itself, but rather on the observation of the taxonomic behaviour 
of other biologists of his time.10 

In what follows, I will describe how the debate regarding the status of species 
continues in contemporary philosophy of biology, that is, in the period following 
what has been termed the ‘modern synthesis in biology’, namely the establishment of 
a new paradigm born from the synthesis of Darwinian evolutionism and the new sci-
ence of genetics. If, in the pre-Darwinian period, realism coupled with essentialism 
could be seen as a reasonable answer to the question of the status of species, with the 
 

7 Charles Darwin, On the Origin of Species by Means of Natural Selection, Or the Preserva-
tion of Favoured Races in the Struggle for Life, London, John Murray, 1859, p. 485. 

8 Ibidem, p. 52. 
9 Ibidem, p. 404. 
10 D.N. Stamos, Darwin and the Nature of Species, p. 2. 
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formulation of evolutionary theory such solutions can no longer be accepted. As 
Marc Ereshefsky points out, one of the fundamental problems that any theory con-
cerning the status of biological species must address is that of variation, that is, the 
existence and degree of morphological differences among conspecific individuals. 
Realist essentialism explained variation by the idea that individual organisms possess 
the species’ essence to the same extent, yet differences appear due to various inter-
ferences produced by environmental factors, which hinder the uniform realization of 
that essence. Evolutionism explains variation differently, showing that a whole array 
of forces conspires against the emergence of a morphological trait in all members of 
a species, and especially that the boundaries between species are highly volatile and 
fuzzy. Genetics, for its part, goes a step further in challenging realism and essential-
ism, explaining variation through the different frequencies of gene presence in indi-
vidual organisms and through the evolutionary forces that determine those 
frequencies. Consequently, Ereshefsky argues, contemporary biology can account for 
variation and speciation without resorting to essentialist and realist terms, such that 
these theories no longer constitute a reasonable option today.11 

At the end of the nineteenth century and the beginning of the twentieth, Dar-
win’s successors were engaged in a prolonged dispute concerning the nature of var-
iation and speciation. One of the groups involved in this debate was that of the 
‘saltationists’ – Francis Galton, William Bateson, and Hugo de Vries – who held 
that the variations leading to the emergence of new species are not continuous, but 
rather occur in ‘jumps’, which following the rediscovery of Gregor Mendel’s ideas 
on heredity came to be identified as large mutations.12 In his lectures delivered at 
the University of California13, de Vries discusses the confusion that reigns in the 
science of biology regarding the meaning of the concept of ‘species’, stating that 

Genera and species are, at the present time, for a large part artificial, or stated 
more correctly, conventional groups. Every systematist is free to delimit them 
in a wider or in a narrower sense, according to his judgment. The greater au-
thorities have as a rule preferred larger genera, others of late have elevated in-
numerable subgenera to the rank of genera.14 

 As for de Vries himself, he favours the ‘elementary species’, which he defines 
using the theory of mutations, maintaining that speciation occurs when a new large 
mutation (a ‘jump’) takes place, through which a distinct and novel morphological 
trait, a ‘unit-character’, as he calls it, appears. In light of Mendel’s ideas concerning 
heredity, as well as those of Johann Friedrich Miescher regarding the physical sub-
strate of heredity, it may be affirmed that these units are “represented in the heredi-
 

11 Mark Ereshefsky, Species, in Edward N. Zalta (ed.), The Stanford Encyclopedia of Philoso-
phy (Spring 2010 Edition), http://plato.stanford.edu/archives/spr2010/entries/species/  

12 R.A. Richards, The Species Problem, pp. 96 sq. 
13 Hugo de Vries, Species and Varieties: Their Origin by Mutation, edited by D. Trembly 

MacDougal, Chicago, The Open Court Publishing Company, 1905. 
14 Ibidem, p. 36. 
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tary substance of the cell-nucleus by definite bodies of too small a size to be seen, but 
constituting together the chromosomes.”15 Consequently, “true elementary species 
differ from each other by unit-characters. They have arisen by progressive mutation. 
Such characters are not contrasting. One species has one kind of unit, another species 
has another kind. On combining these, there can be no inter-change.”16 

A different conception, as Richards shows, is that formulated by the ‘biometri-
cians’ Walter Frank Raphael Weldon and Karl Pearson, according to whom new spe-
cies can be identified by recording the modifications that occur gradually (i.e. not 
through leaps) over time in the normal distribution of various morphological traits. 
For them, species and other taxa, as well as the phenomenon of speciation, ought to 
be conceived statistically: what constitutes a species is precisely a particular distribu-
tion of variation within a population of living beings that is statistically distinct from 
the distributions of variation that may be identified in other populations.17 

It was in this intellectual context that the ‘new synthesis’ or ‘modern synthesis’ 
between evolutionism and genetics took place, as the phenomenon that constitutes 
the true birth of contemporary biology. The founder of this synthesis is considered to 
be Ronald Aylmer Fisher, who, in his 1930 book The Genetical Theory of Natural 
Selection,18 used mathematical models of genetic and selective phenomena. The def-
inition he gives of species, as well as the criterion for distinguishing between sexual-
ly reproducing species, is a genetic one: it concerns the identity of content that must 
exist among nearly all analogous loci on each chromosome. As Fisher explains, inso-
far as “from genetic studies in the higher organisms it may be inferred, that whereas 
genetic diversity may exist, perhaps in hundreds of different loci, yet in the great ma-
jority of loci the normal condition is one of genetic uniformity”, it follows that “the 
genetical identity in the majority of loci, which underlies the genetic variability pre-
sented by most species, seems to supply the systematist with the true basis of his 
concepts of specific identity or diversity.”19 Speciation occurs either when two popu-
lations come to be reproductively isolated due to geographic barriers, or even when 
no geographic separation exists, but the environmental conditions at the extremes of 
a population’s habitat are so different that local adaptive differences gradually arise 
and are amplified over time. 

This definition, however, is not applicable to asexual species, since it would 
follow that each individual genotype should be regarded as a distinct species. 
Therefore, an alternative way of defining species is required in this case, and the 
criterion proposed by Fisher is that of descent, combined with an ecological one: 
“In such an asexual group, systematic classification would not be impossible, for 

 
15 Ibidem, p. 306. 
16 Ibidem, p. 307. 
17 R.A. Richards, The Species Problem, pp. 97 sq. 
18 Ronald Aylmer Fisher, The Genetical Theory of Natural Selection, Oxford, Clarendon Press, 

1930. 
19 Ibidem, pp. 123-124. 
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groups of related forms would exist which had arisen by divergence from a com-
mon ancestor” such that “the groups most nearly corresponding to species would 
be those adapted to fill so similar a place in nature that any one individual could 
replace another, or more explicitly that an evolutionary improvement in any one 
individual threatens the existence of the descendants of all the others.”20 

Another researcher who had an important contribution to the crystallization of 
the ‘modern synthesis’ is Theodosius Dobzhansky (1900–1975), who, in his 1937 
book Genetics and the Origin of Species,21 analysed the various criteria used at the 
time to define biological species: morphological differentiation (the absence of grad-
ually differentiated intermediate forms), geographical isolation, and reproductive iso-
lation (the sterility of hybrids). In his view, these criteria fail to provide a satisfactory 
definition of biological species, whether considered individually or in combination. 
In his 1935 article “A Critique of the Species Concept in Biology”,22 which can be 
regarded as marking the beginning of the contemporary debate on the nature of bio-
logical species,23 Dobzhansky criticized the then-common definitions, particularly 
the idea of species understood as a ‘syngameon’ (a term coined by the Dutch botanist 
Johannes Paulus Lotsy), according to which species are nothing else than populations 
of individuals able of interbreeding. He pointed out that, although the definition is 
attractive due to its simplicity, it is inapplicable in the case of many species that are 
divided into reproductively isolated populations for geographical reasons. According 
to Lotsy’s definition suitably modified by Dobzhansky, 

a species is a group of individuals fully fertile inter se, but barred from inter-
breeding with other similar groups by its physiological properties (producing 
either incompatibility of parents, or sterility of the hybrids, or both). Since the 
organisms propagating sexually can be experimentally shown to be segregated 
in nature into discrete non-interbreeding groups, this definition rests on a solid 
factual basis. However, an attempt to apply this definition in practice will soon 
show that in some cases classification of two groups of individuals as separate 
species or as varieties of the same species remains arbitrary. The reason for 
this is exceedingly simple: neither the mechanisms producing incompatibility, 
nor those producing sterility, function on an all-or-none principle. For instance, 
sexual isolation may be incomplete, and individuals belonging to different 
groups may sometimes, though seldom, copulate. Similarly, some hybrids are 
only semi-sterile, or sterile in one sex only.24 

Dobzhansky distinguishes further between ‘static’ and ‘dynamic’ definitions 
of a species, arguing that the previously mentioned difficulties arise when static 
 

20 Ibidem, p. 121. 
21 Theodosius Dobzhansky, Genetics and the Origin of Species, New York, Columbia Univer-

sity Press, 1937. 
22 Theodosius Dobzhansky, “A Critique of the Species Concept in Biology”, Philosophy of Sci-

ence, No. 2, 1935, pp. 344–355. 
23 John S. Wilkins, Species. A History of the Idea, Berkeley, University of California Press, 

2009, p. 183. 
24 Th. Dobzhansky, “A Critique of the Species Concept in Biology”, p. 353. 
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definitions are employed. Drawing on an idea from Darwin, he contends that we 
must adopt a dynamic definition and conceive the biological species as part of a 
historical, evolutionary process that leads to the emergence of divergence. A signif-
icant part of this process, he argues, involves the appearance and development of 
mechanisms that produce physiological reproductive isolation.25 Consequently, he 
maintains that the species concept should be constructed on the basis of the idea 
that “actually the taxonomic categories in general, and species in particular, are not 
static but dynamic units.” There is a dialectic of continuity and discontinuity within 
the living world, in which one gives rise to the other, and a precarious balance ex-
ists between these two tendencies. In this sense, “considered dynamically, the spe-
cies represents that stage of evolutionary divergence, at which the once actually or 
potentially interbreeding array of forms becomes segregated into two or more sepa-
rate arrays which are physiologically incapable of interbreeding.” 26 

Dobzhansky revisits and further develops this idea in his aforementioned 
book, Genetics and the Origin of Species, where he emphasizes that the definition he 
advances “differs from those hitherto proposed in that it lays emphasis on the dynam-
ic nature of the species concept. Species is a stage in a process, not a static unit. This 
difference is important, for it frees the definition of the logical difficulties inherent in 
any static one.”27 This way of thinking about biological species, as R.A. Richards 
points out, is significant for several reasons. First, it proposes a historical, diachronic 
approach to understanding elementary taxonomic units: species are no longer under-
stood as essentially being groups of organisms that exist at a given moment in time, 
but rather as stages in a continuous evolutionary process. Second, his conception, just 
like Darwin’s, rests on the idea of focusing attention on the processes that generate 
divergence and ultimately speciation. Third, the processes by which new species 
arise are generally not directly observable, but are instead inferred indirectly. Finally, 
one principled and particularly thorny consequence of this way of thinking about 
species is the fact that the concept appears to be applicable only to sexually reproduc-
ing species, thereby excluding asexual species from the discussion.28 

Dobzhansky’s ideas were taken up and refined by other prominent represent-
atives of the ‘modern synthesis’. Among them, Julian Huxley initially expressed 
agreement with Dobzhansky, stating in his introduction to a book he edited 
in 1940, The New Systematics29 that Dobzhansky had correctly recognized the im-
portance of adopting a dynamic perspective on the concept of species. However, 
Huxley also remarked that Dobzhansky had proposed a definition that extended 
beyond what the observed facts could support. In Huxley’s view, there can be no 
single criterion by which species are to be defined, and therefore “a combination of 
 

25 R.A. Richards, The Species Problem, p. 98. 
26 Th. Dobzhansky, “A Critique of the Species Concept in Biology”, pp. 353-354. 
27 Th. Dobzhansky, Genetics and the Origin of Species, p. 312. 
28 R.A. Richards, The Species Problem, p. 99. 
29 Julian Huxley, “Introductory: towards the new systematics”, in Julian Huxley (ed.), The New 

Systematics, London, Oxford University Press, 1940. 
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criteria is needed, together with some sort of flair.”30 This combination is made 
possible by the fact that “there is some reasonable measure of agreement among 
competent systematists as to the criteria they adopt for classifying organisms”,31 
concerning: (1) morphological similarity consistent with actual or potential inter-
breeding; (2) absence of intermediate forms with other groups; (3) coherent geo-
graphic distribution, indicating shared ancestry and (4) reproductive isolation, 
demonstrated by infertility in hybrids (where data are available).32 

According to Huxley, although Dobzhansky’s suggestion that a species 
should be understood as a stage in an ongoing process of evolutionary diversifica-
tion is essentially correct, it is nevertheless inadvisable to treat the criterion of in-
ter-fertility as an absolute principle for individuating species. On the one hand, the 
existence of infertility between groups that are clearly distinct can indeed be taken 
as evidence that they represent different species – but the converse does not hold. 
On the other hand, this criterion 

would apply to the great majority of animals, but not to numerous plants. In 
plants there are many cases of very distinct forms hybridizing quite competently 
even in the field. To deny many of these forms specific rank just because they 
can interbreed is to force nature into a human definition, instead of adjusting 
your definition to the facts of nature. Such forms are often markedly distinct 
morphologically and do maintain themselves as discontinuous groups in nature. 
If they are not to be called species, then species in plants must be deemed to dif-
fer from species in animals in every characteristic save intersterility.33 

Under these circumstances, the solution proposed by Huxley is to employ a 
species concept that draws on multiple criteria, all of which must be simultaneous-
ly satisfied in order to consider two groups of living beings as distinct species. Ac-
cording to Huxley, the following criteria must be met: “(i) a geographical area 
consonant with a single origin [of the members of each population in question], (ii) 
a certain degree of constant morphological and presumedly genetic difference from 
related groups; (iii) absence of intergradation with related groups.”34 

Dobzhansky’s suggestion to view species diachronically and dynamically, as 
entities in a state of continuous becoming and transformation, was also accepted by 
Ernst Mayr, who was more willing than Huxley to adopt the criterion of inter-
fertility as a defining principle of a species. According to Mayr, Dobzhansky’s 
conception provides an excellent account of the process of speciation, but it does 
not give a true definition of species, properly speaking, since a species is not a par-
ticular stage in a process, but rather the outcome of that process. If we consider a 
species synchronically, at a precise moment in its long existence, what we observe 
 

30 Ibidem, p. 11. 
31 Julian Huxley, Evolution: The Modern Synthesis, London, George Allen & Unwin, 1942, p. 158. 
32 Ibidem, p. 159. 
33 Ibidem, pp. 162-163. 
34 Ibidem, p. 164. 
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is only a small segment of what the species actually is, that may not be representa-
tive of the species as a whole. To observe organisms in nature at a given point in 
time is to study only a single stage of the dynamic evolutionary process; and at-
tempting to define the species on the basis of such an observation is akin to trying 
to define a person based on a single moment in their life.35 

In a series of lectures delivered in 1941 at Columbia University and pub-
lished a year later under the title Systematics and the Origin of Species36, Mayr dis-
cusses several ‘typological’ conceptions of the biological species that were 
employed by researchers, each grounded in a distinct criterion: morphology, genet-
ic principles, practical classification work, or the phenomenon of sterility. Along-
side these, he proposes a ‘biological’ definition of the species based on the criterion 
of inter-fertility, which he regards as theoretically superior, though not flawless, 
and which, in practice, must be used in conjunction with other criteria. The ‘biolog-
ical’ definition proposed by Mayr is intended specifically to address the problem 
posed by the ‘allopatric’ populations, i.e. those prevented from hypothetical hy-
bridization by geographic barriers, or by ‘allochronic’ populations, which are sepa-
rated by temporal boundaries and are not contemporaneous. A species, he argues, 

consists of a group of populations which replace each other geographically or 
ecologically and of which the neighboring ones intergrade or interbreed wher-
ever they are in contact or which are potentially capable of doing so (with one 
or more of the populations) in those cases where contact is prevented by geo-
graphical or ecological barriers. 

Or shorter: Species are groups of actually or potentially interbreeding natu-
ral population, which are reproductively isolated from other such groups.37 

This definition, grounded in the biological properties of the individuals com-
posing a population, was revised by Mayr in his 1982 book The Growth of Biologi-
cal Thought,38 where he acknowledges that the previously cited formulation 
nevertheless exhibits ‘certain weaknesses’. He therefore attempts to refine it and 
offers several versions, each constructed on the basis of different criteria. A first 
version states that “species are groups of actually or potentially interbreeding natu-
ral populations which are reproductively isolated from other such groups.”39 This 
definition reprises the criterion of inter-fertility; however, Mayr argues that the dis-
tinction between actual and potential interbreeding is in fact unnecessary, since re-
productive isolation does not concern circumstantial barriers, such as geographic 
 

35 R.A. Richards, The Species Problem, p. 100. 
36 Ernst Mayr, Systematics and the Origin of Species from the Viewpoint of a Zoologist, New 

York, Columbia University Press, 1942. 
37 E. Mayr, Systematics and the Origin of Species, p. 120. 
38 Ernst Mayr, The Growth of Biological Thought: Diversity, Evolution, and Inheritance, 

Cambridge, MA, Belknap Press, 1982. 
39 Ibidem, p. 273. 
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ones, but rather refers to the presence (or absence) of physiological mechanisms 
that bring about such isolation. 

A second version proposed by Mayr is more descriptive in nature and is formu-
lated with reference to the existence of populations and of reproductive communities of 
living beings. According to this formulation, a species is “a reproductive community of 
populations (reproductively isolated from others) that occupies a specific niche.”40 This 
criterion, Mayr argues, is preferable to that of morphological difference, which often 
generates confusion in the case of closely related species; nonetheless, it does not al-
ways allow us to demarcate species from one another, but only to determine the taxo-
nomic rank of a given group. What is essential here, he claims, is the notion of 
reproductive isolation, which raises the question of the causes underlying such isola-
tion. The solution to this problem is the development of the concept of ‘isolating mech-
anisms’, originally introduced by Dobzhansky. However, the difficulty is that 
Dobzhansky had in mind external mechanisms (geographic or temporal isolation), and 
not internal, morphological or physiological ones, as Mayr proposes here, thereby re-
stricting the application of the term to the biological properties of the individuals that 
constitute a population. Building on this idea, he proposes an understanding of the spe-
cies concept that takes into account the fact that “isolating mechanisms are biological 
properties of individuals which prevent the interbreeding of populations that are actual-
ly or potentially sympatric.”41 

However, as Mayr emphasizes, reproductive isolation is only one of the defining 
characteristics of a species; alongside it, we must also consider its complementary as-
pect, namely, the fact, already observed by early naturalists, that each species occupies 
a particular habitat and is restricted to a well-defined ecological niche. From this it fol-
lows that the process of speciation is not defined solely by the emergence of mecha-
nisms of reproductive isolation, but also involves the development of mechanisms and 
adaptations that enable survival within the boundaries of a specific ecological niche, 
where individuals coexist alongside their potential conspecific competitors. These two 
characteristics – reproductive isolation and adaptation to an ecological niche (competi-
tive exclusion) – he goes on to argue, are not mutually exclusive but complementary. 
They represent ‘two sides of the same coin’, a fact that allows for their complementary 
use as criteria of speciation. That is, in situations where the criterion of reproductive 
isolation is not applicable, as in the case of clonal populations in asexually reproducing 
species, the criterion of adaptation to an ecological niche may be employed instead. 
Moreover, the two criteria acquire significance through one another: “Indeed, the major 
biological meaning of reproductive isolation is that it provides protection for a geno-
type adapted for the utilization of a specific niche.”42 

This assertion brings into discussion the genetic perspective as well, which 
Mayr had both as a reproductive community, and as an ecological and genetic unit: 
 

40 Loc. cit. 
41 Ibidem, p. 274. 
42 Ibidem, p. 275. 
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species are reproductive communities. The individuals of a species of animals 
recognize each other as potential mates and seek each other for the purpose of 
reproduction. […] The species is also an ecological unit that, regardless of the 
individuals composing it, interacts as a unit with other species with which it 
shares the environment. The species, finally, is a genetic unit consisting of a 
large, intercommunicating gene pool […].43 

Later, in an abridged edition of the aforementioned book,44 Mayr emphasizes 
even more strongly the idea that the fundamental meaning of the biological concept 
of species is ultimately a genetic one: “A species is a protected gene pool. It is a 
Mendelian population that has its own devices (called isolating mechanisms) to 
protect it from harmful gene flow from other gene pools.”45 

Alongside Mayr’s emphasis on the genetic dimension of the concept of species, 
now conceived as a mechanism for the protection of the gene pool, it is worth noting 
the insistence with which he proposes to think of species as units, whether ecological 
or genetic. Yet these units also have a historical dimension, determined by the fact 
that a species is also a lineage, a temporal sequence of genealogically connected or-
ganisms. However, this temporal aspect becomes problematic when an essentialist 
position is adopted, since the idea that a species has an essence is incompatible with 
the notion of temporal succession and change. This difficulty, as Richards points out, 
was discussed by one of Mayr’s most brilliant students, Michael Ghiselin, who also 
observed that the opposite view, nominalism, is not satisfactory either, as it conflicts 
with empirical data that lead us to the idea of the reality of species. 

Instead of these two extreme positions, in a book published in 1969, The Tri-
umph of the Darwinian Method,46 Ghiselin proposes an alternative option: a ‘mod-
erate nominalism’, in which species are no longer conceived as sets or classes of 
individuals, but rather as individuals themselves. Influenced by Mayr’s idea that 
species are groups of interbreeding individuals, Ghiselin argues that, for this rea-
son, species are not merely collections of organisms, but groups that exhibit a par-
ticular kind of cohesion. That is, they are not just organisms that share genetic 
material, but populations whose members recognize each other and interact in ways 
they do not with members of other species. This implies the existence of a level of 
biological organization above that of individual organisms.47 According to his 
moderate nominalism, Ghiselin maintains that  

it is possible to accept species as real and still embrace a kind of nominalism, if one 
looks upon species as individuals. […] A species is thus a particular, or an “indi-
vidual” – not a biological individual, but a social one. It is not a strictly nominal 
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class – that is, it is not an abstraction or mere group of similar things – because the 
biological individuals stand in relation to the species as parts to a whole.48 

The fact that a species is a social individual is particularly evident in the case 
of Homo sapiens, where it becomes immediately clear that individuals, beyond 
sharing common morphological traits, interact with one another (exchange infor-
mation, participate in joint activities, choose potential reproductive partners, etc.) 
in ways not possible with members of other species, which are thereby excluded, 
and precisely through this exclusion, the human species gains increased cohesion. 

In another book, Metaphysics and the Origin of Species,49 dedicated to Mayr, 
Ghiselin discusses in greater detail the idea of the species conceived as an individ-
ual. Starting from the premise that “everything that falls under such an ontological 
category is either a class or an individual”, he argues that “in the usual biological 
sense, ‘individual’ is a synonym for ‘organism’ but the ontological term is a much, 
much broader one. Although all organisms are individuals in the ontological sense, 
not all individuals in the ontological sense are individuals in the usual biological 
sense”, and therefore, “we can say that larger things can be individuals. An indi-
vidual society would be a good example.” 50 

This notion of individuality, so conceived by Richards, extends both below 
and above the level of the individual organism. Moreover, there is a fundamental 
difference between classes and individuals, namely that classes have members who 
are subordinate to them, whereas individuals do not have members but parts. In the 
traditional manner of conceiving the species as a class or set, individual organisms 
were considered to be members of a species, whereas in Ghiselin’s view, organ-
isms are to be understood as parts of the species, which is an individual. The rela-
tionship between organism and species is now one of part to whole.51 Furthermore, 
“individuals are spatio-temporally restricted, whereas classes are spatio-temporally 
unrestricted”52 meaning that an individual has a definite position and limits in 
space and time. Consequently, once it is spatially and temporally localized, the 
species conceived as an individual has a beginning, a finite duration of existence, 
and an end, either through extinction or through a new speciation event, just like 
individual organisms or the cells that compose them. 

Another important difference between the concept of the species-as-set and 
that of the species-as-individual lies in the fact that the former is an abstract entity, 
while the latter is concrete. The former does not truly exist; it cannot be part of an 
interaction or a process, nor can it perform actions or be subject to causal influence. 
The latter, by contrast, possesses all the characteristics of an individual: just as an 
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individual organism can engage in actions, interactions, and processes (such as re-
production, hunting, or territorial defence), Ghiselin argues that the species-as-
individual can likewise perform various actions and participate in processes, such 
as evolution and co-evolution. Finally, another important feature of the species un-
derstood as an individual is that it cannot serve as the subject of scientific laws, alt-
hough it remains subject to certain laws. This means, for example, that there are no 
universally valid laws that apply to the human species as such, even though the in-
dividual beings that constitute its parts are governed by all kinds of laws, from 
those of chemistry and physics to those of psychology.53  

The issue of the applicability of natural laws made Ghiselin’s idea attractive for 
other philosophers of biology, among whom the most prominent is David Lee Hull. 
In a 1978 paper,54 he likewise argues in favour of the concept of the species as an in-
dividual, explaining that “by ‘individuals’ I mean spatiotemporally localized cohe-
sive and continuous entities (historical entities). By ‘classes’ I intend spatiotemporal 
unrestricted classes, the sorts of things which can function in traditionally-defined 
laws of nature.”55 The reason this distinction must be carefully maintained is that 
classes and individuals must be conceived in terms of “the differing roles which each 
plays in science according to traditional analyses of scientific laws,”56 for Hull be-
lieves it is very important for our current understanding of science to make a clear 
distinction between those generalizations that are spatio-temporally confined and 
those that are not restricted. In the spirit of this distinction, he further asserts that it is 
not only species that must be regarded as individuals: “The point I wish to argue is 
that genes, organisms and species, as they function in the evolutionary process, are 
necessarily spatiotemporally localized individuals. They could not perform the func-
tions which they perform if they were not.”57 

Naturally, the theory that species are not classes but individuals has also elic-
ited a series of objections from other philosophers of biology. The most significant 
of these, as Richards notes, concerns the limited nature of the analogy between the 
individual organism and the species, particularly due to problems posed by causal 
integration and cohesion of parts. In the case of individual organisms, their compo-
nent parts (ranging from organs to cells) exhibit a high degree of coherence and 
function in an integrated manner, such that any phenomenon significantly affecting 
this functioning typically leads to the organism’s death. Species, by contrast, seem 
to display a much weaker causal integration and cohesion, and are thus capable of 
surviving even when relationships among their members are significantly disrupted 
or when large numbers of individuals are lost due to various causes.58 
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One of the most prominent critics of the species-as-individual thesis (the ‘s-a-i 
thesis’) is Michael Ruse, arguably the most distinguished contemporary specialist in 
the philosophy of biology. He addressed this issue in depth in a 1987 article enti-
tled Biological Species: Natural Kinds, Individuals, or What?59 

Ruse begins by emphasizing that, according to Ghiselin and Hull, biological 
species are real entities, not merely names. This is because, being individuals in the 
same way organisms are individuals, the relation between organism and species is 
one of part to whole, not of member to set. Given this, no one can reasonably doubt 
the existence of a species-as-individual, just as no one doubts the existence of an in-
dividual being such as Michael Ruse himself or his dog Spencer. It would appear, 
then, that the basis for this belief in the reality of the species-as-individual is empiri-
cal, whereas in fact, it is a matter of interpretation, much like when, upon looking at a 
chessboard, we choose to regard it either as a single entity (an individual) or as a 
class of 64 (individual) black and white squares. Consequently, “the crux of the s-a-i 
thesis, therefore, is whether modern evolutionary biology inclines one to treat species 
more as individuals, or more as classes, as natural kinds.”60 

To address this issue, one must begin with the question of what is meant by an 
individual. According to Ghiselin and Hull, organisms constitute the best example of 
individuals because they are integrated, internally organized, and neither evanescent, 
diffuse, nor artificial. Under such conditions, if we could show that species resemble 
organisms with respect to their most important features, then we could justifiably as-
sert that they are individuals. This is the argument that the two authors criticized by 
Ruse attempt to construct when, drawing on Mayr’s idea that species are the true 
units of evolution, they argue that they, like organisms, possess individuality, a cer-
tain internal organization, appear at a certain point, exist for a limited period, and 
then disappear. Species are also unique, just as individuals are unique. Becoming or 
change within certain limits does not affect them, just as it does not affect individu-
als: an individual remains itself even as it undergoes certain transformations over 
time; therefore, species may be thought of as individuals insofar as they exhibit con-
tinuity. Finally, a further argument in support of this idea is that, when biologists 
study a species, they are in fact studying an individual, a specimen, taken as repre-
sentative of the species. But no individual is the perfect representative of a species; 
thus, it is more reasonable to consider it as part of a whole, not as a typical exemplar 
of a class. The conclusion of all these arguments seems to be that modern evolution-
ary biology requires species to be conceived as individuals.61 

Against this idea, Ruse presents two categories of counterarguments: biologi-
cal/scientific and conceptual/philosophical. The first biological argument is that indi-
viduals within a species do not exhibit the same kind of spatio-temporal contiguity 
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found in the case of the parts of an organism, where, for example, the head and limbs 
are physically connected to the body, a connection that does not exist in the case of in-
dividuals considered as parts of the species-as-individual. Furthermore, if we were to 
accept that it is not a matter of this kind of contiguity, but rather of a certain level of in-
ternal organization (such as one that makes a number of geographically distant regions 
to constitute a state), this idea would contradict what contemporary biology teaches us. 
For example, in the case of natural selection, where adaptations beneficial to survival 
and reproduction are selected and preserved, a fundamental problem arises: at what 
level does selection occur? At the level of individuals, of genes, of groups, or of spe-
cies? Who benefits from selection? Although there is a diversity of answers to this 
question, Ruse argues that, ultimately, it is not the species or the group that possesses 
adaptations, but only individual organisms. This means that we are not justified in 
speaking of the species as an individual, since it does not exhibit the level of integration 
found in the case of individual organisms: “the individual organisms of a species are all 
working for their own benefits, against those of others. Any species cooperation, any 
species integration, is secondary on the particular organism’s self-interests.”62 

Consequently, Ruse argues, the idea of species-as-individuals and the idea of 
individual selection are not compatible. Neither does the notion of group selection, 
proposed by some biologists, allow us to conceive of species in this way, since it 
refers to a phenomenon presumed to occur at the level of groups of individuals, not 
at the level of the species. The same applies when we consider, as Richard Daw-
kins does, that selection occurs at the level of genes rather than at that of individual 
organisms, which are merely vehicles for the transmission of genes.63 

If we begin from Dobzhansky’s idea, according to which the species is a 
population of individuals that share a common gene pool, then it seems we can 
speak of a sufficient level of integration to consider the species an individual. But, 
as Ruse points out, the importance of selection at the level of individuals remains 
just as significant, and the exchange of genetic material between populations is less 
important than the normalizing function of selection, since if certain individuals 
exhibit variations that deviate too far from the norm of the species, they will be 
eliminated by natural selection. For this reason, we are not justified in conceiving 
of the species as an individual: “If you take Darwinian selection seriously, you 
simply must reject the s-a-i thesis.”64 

A second category of objections formulated by Ruse includes those of a con-
ceptual nature, which refer primarily to the central claim of the species-as-
individual theory, namely that, just as in the case of an individual organism, a spe-
cies can appear only once, and if it disappears, this event is irreversible. Yet the 
most recent discoveries in genetic science show that species can be modified in la-
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boratories, where new life forms are created, for which patents and copyrights are 
obtained. If the emergence of a species were truly an event that definitively sepa-
rated and distinguished it from others, such legal protections would be superfluous. 
Furthermore, there is increasing discussion about the possibility of using fossil 
DNA to bring back to life species that went extinct long ago, which casts doubt on 
the supposed irreversibility mentioned above. 

On the other hand, Ruse argues, the idea that organisms are parts of the spe-
cies is also problematic. In the case of an individual organism, we can empirically 
ascertain that its organs constitute parts, but how do things stand in the case of the 
organism–species relationship? How do we know that a dog is part of the species 
Canis familiaris, given that it is not physically connected to the rest of its mem-
bers? We know this only because we have discovered that it descends from the 
same lineage as the other dogs, with whom it shares a common ancestor. For this 
reason, belonging to the same lineage of descent becomes an essential property, 
one that can be attested by genomic analysis, though it is usually established by 
means of morphological and behavioural criteria. Of course, Ruse argues, even the 
proponents of the species-as-individual theory admit these criteria; however, they 
do not grant them any explicit theoretical status. This means that, when the descent 
of an individual cannot be established, nominal criteria are tacitly employed, so 
that, “for all the talk, the s-a-i thesis treats species as classes, with descent giving 
real essence and with morphology giving nominal definitions.”65 

Another objection raised by Ruse concerns the problems of classification that 
arise when we accept the perspective proposed by Ghiselin and Hull on the tem-
poral boundaries of a species, given that evolutionary modifications are constantly 
occurring within populations of individuals. How many modifications must occur 
for us to accept that a new species has emerged and the old one has ceased to exist? 
According to the cladists, who hold that a species disappears when a bifurcation 
occurs in the evolutionary tree, we must consider that a species exists until a bifur-
cation takes place, that is, until a population splits off from the parent species. But 
does this imply the disappearance of the latter? For the proponents of the species-
as-individual theory, the parent species continues to exist, as an individual, along-
side the new one, which raises difficult classification problems. 

Finally, the last counterargument formulated by Ruse concerns the idea of 
natural law, which generally does not admit spatio-temporal limitations. If we ac-
cept that species are individuals with an existence limited in space and time, then 
any generalization concerning species cannot be a scientific law, since it is spatio-
temporally restricted. For example, no statement about Homo sapiens can be a sci-
entific law, which would deprive all the human sciences, from biology to psychol-
ogy and sociology, of their scientific status.66 
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Ruse’s conclusion is therefore a radical one: we do not have sufficiently 
strong grounds to consider that the species is an individual, and we have many rea-
sons against this theoretical option. Consequently, given that a species is either an 
individual or a class, and since it cannot be an individual, it must necessarily be a 
class. The only remaining question is whether species are artificial, nominal sets, or 
natural kinds. The reasons why he believes we must admit that biological species 
are natural kinds are the same as those for which we accept the existence of natural 
kinds in other sciences, such as physics and chemistry. 

A first reason is that the idea that species are natural kinds enables a type of 
theoretical unification much appreciated by Ruse, called ‘the consilience of induc-
tions’: when we observe that, by employing a certain idea, we achieve the unifica-
tion of disparate domains in such a way that they perfectly complement each other, 
we must consider that the idea is more than a mere lucky hypothesis. Secondly, we 
must take into account the problem of classification. The fact that there are so 
many different ways of classifying living organisms, according to so many distinct 
criteria, and yet they ultimately converge (the genetic species coincides with the 
morphological species and with the species as reproductively isolated group), must 
lead us to the conclusion that these divisions and classifications have a real founda-
tion, that is, species are real, they are natural kinds. Moreover, these coincidences 
are not inexplicable, but have a genetic basis.67 

So, even though I shall end here the discussion regarding the debate over the 
status of biological species in contemporary philosophy, it must of course be 
acknowledged that this debate did not end with Michael Ruse. We have not, as of 
now, succeeded in reaching an agreement regarding what we ought to believe a 
species is, such that a multitude of views on this concept continue to coexist today. 
Richard Mayden has identified twenty-two definitions of the biological species, 
Jerry Coyne and Allen Orr talk about twenty-five definitions, and John S. Wilkins 
enumerates twenty-six interpretations of this idea,68 which means we are dealing 
with a concept open to new and ongoing reinterpretations, and no one can foresee 
what novel and interesting insights the future might bring in this regard. 
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