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SPECIES, HIGHER TAXA, AND THE UNITS OF EVOLUTION* 


MARC ERESHEFSKY? 

Department of Philosophy 

Washington University 


A number of authors argue that while species are evolutionary units, individ- 
uals and real entities, higher taxa are not. I argue that drawing the divide be- 
tween species and higher taxa along such lines has not been successful. Common 
conceptions of evolutionary units either include or exclude both types of taxa. 
Most species, like all higher taxa, are not individuals, but historical entities. 
Furthermore, higher taxa are neither more nor less real than species. None of 
this implies that there is no distinction between species and higher taxa; the point 
is that such a distinction is more subtle than many authors have claimed. 

1. Introduction. Biologists draw a number of distinctions between spe- 
cies and higher taxa. For instance, a common distinction found in the 
literature is that species are units of evolution, or evolutionary units, while 
higher taxa are not (see Mayr 1982; Wiley 1981; Ghiselin 1987; and 
Eldredge and Cracraft 1980). Another popular distinction is that species 
are individuals and real entities, while higher taxa are historical entities 
and less real (see Eldredge and Cracraft 1980 and Wiley 1981 for the 
individual/historical entity divide; see Eldredge and Cracraft 1980 and 
Simpson 1961 for the real/less real divide). In brief, many biologists 
believe that species are concrete entities which play an active role in the 
evolutionary process whereas higher taxa are merely an epiphenomenon 
of that process. 

For my part, I am hesitant to adopt this general distinction. I am skep- 
tical of the arguments that species but not higher taxa are evolutionary 
units. Furthermore, I do not think that higher taxa are any less real than 
species or that most species fall into a different ontological category than 
higher taxa. Despite my hesitancy over these distinctions, I still think that 
there is a divide between species and higher taxa. It is just that the divide 
is more subtle than many have claimed. 

While the bulk of this paper will examine the arguments given for the 
above distinctions, it will also investigate several controversies on which 
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those distinctions depend. For example, an argument for species but not 
higher taxa being evolutionary units relies on the assumption that species 
must be groups of interbreeding organisms. And the claim that species 
but not higher taxa are individuals turns on the assumption that species 
are indeed individuals. Both of these assumptions will be reviewed in this 
paper. Another issue which the distinction between species and higher 
taxa depends upon is the nature of evolutionary units. Though the phrases 
"evolutionary unit" and "unit of evolution" are frequently found in the 
literature, there is little agreement on their meanings. An attempt will be 
made here to provide some resolution to their meanings. 

The next section of this paper will examine the argument that species 
but not higher taxa are evolutionary units because only the former can 
be groups of interbreeding organisms. The third section will review other 
arguments for species but not higher taxa being evolutionary units. Fi- 
nally, the fourth and fifth sections will respectively address whether the 
concepts of individuality and realism distinguish species from higher taxa. 

Many biologists believe that higher taxa have an inferior role to that 
of species in the evolutionary process. The main question to be addressed 
here is whether such a ranking is justified. 

2. Evolutionary Units and Reproductive Units. The idea that species 
are groups of interbreeding organisms separated from all other such groups 
is well entrenched among biologists. Some even claim that this idea high- 
lights the divide between species and higher taxa and that it explains why 
the former but not the latter are evolutionary units (see Ghiselin 1987; 
Eldredge and Cracraft 1980; and Mayr 1970). For example, Eldredge and 
Cracraft (1980) write: 

For organisms among which there is at least occasional sexual re- 
production, this unit would conform to the reproductive concept of 
species. We are led to the ineluctable conclusion that species, when 
conceived of as reproductive units, are the units of evolution. (pp. 
89-90) 

That taxa of categorical rank higher than species do not exist in pre- 
cisely the same sense as do species is crucial. . . . What all taxa, 
from species up through kingdoms, do share is presumed descent 
from a single ancestral species. What they do not share are similar 
reproductive patterns. (p. 249) 

[Tlhere is nothing more to macroevolution than species, inasmuch as 
taxa of higher rank than species do not exist in the same sense as do 
species, and thus can in no way be construed as evolutionary units. 
( P  327) 



86 MARC ERESHEFSKY 

According to Eldredge and Cracraft, species but not higher taxa form 
groups of interbreeding organisms (I will call such groups "reproductive 
units"). Only reproductive units can be evolutionary units. Hence species 
but not higher taxa are evolutionary units. 

The same argument is found in Ghiselin (1987): 

. . . species are those individuals that have to evolve independently 
of each other. For this to happen, it is a necessary condition that they 
form separate reproductive units, and a sufficient condition that they 
have speciated. (p. 137) 

It would seem that species do very few things. . . . They speciate, 
they evolve, they provide their component organisms with genetical 
resources, and they become extinct. . . . Otherwise, they do very 
little. Above the level of the species, genera and higher taxa never 
do anything. Clusters of related clones in this respect are the same 
as genera. They don't do anything either. (p. 141) 

For Ghiselin, the evolutionary unity of a species, that is, its being a dis-
tinct species, requires its members to be reproductively connected. Fur- 
thermore, what primarily distinguishes higher taxa and clusters of related 
clones from groups of organisms which Ghiselin takes to be species is 
that the latter and the not the former are reproductive units. Thus species, 
as reproductive units, can evolve and be evolutionary units. But since 
higher taxa and clusters of related clones are not reproductive units, they 
cannot evolve and be evolutionary units. 

In this section I want to examine the above argument that species but 
not higher taxa are evolutionary units because only the former are repro- 
ductive units. More specifically, I want to evaluate the premise that evo- 
lutionary units must be reproductive units. Accordingly, I will review two 
interpretations of "evolutionary unit" to see if either of them requires 
evolutionary units to be reproductive units. In the course of this review 
I will argue that the first interpretation does not require evolutionary units 
to be reproductive units. Furthermore I will point out that a number of 
biologists doubt that the second interpretation requires evolutionary units 
to be reproductive units. 

Before conducting this review, it may be useful to get a better idea of 
what Eldredge and Cracraft, and Ghiselin mean by "reproductive unit7'. 
In the first quotation given above, we see that Eldredge and Cracraft are 
interested in groups which have "at least occasional sexual reproduction". 
In other words, they take reproductive units to be groups of organisms 
which are actually interconnected by sexual activity. Such interconnec- 
tion can range from that found within a well integrated deme, to that 
which results from occasional migration between the subpopulations of 
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some species. In a similar vein, Ghiselin describes species as "the most 
extensive units in the natural economy such that reproductive competition 
occurs among their parts" (1 974, 538, emphasis in the text). Reproduc- 
tive competition requires the members of a species to interact. So repro- 
ductive units for Ghiselin are not merely groups of sexual organisms, or 
organisms which have the potentiality to sexually interact; they are groups 
of organisms which actually sexually interact. 

The first notion of evolutionary units I would like to consider is found 
in Rosenberg (1985): 

[Tlo describe the units of evolution, we coin the biological neologism 
'clan'. . . . A clan is a set of biological entities and all the de- 
scendants of the members of the set.' (1985, 139) 

According to Rosenberg, an evolutionary unit, or a clan, is a monophy- 
letic taxon. In this paper, I will use the term "lineage" to denote such 
entities. Some authors (for example, Hull 1980) use the term "lineage" 
to denote just single descendent-ancestor sequences, that is, single branches 
of a phylogenetic tree. In this paper, however, I will use the term to 
denote both single descendent-ancestor sequences and groups of such se- 
quences which share a common and unique origin. 

In Rosenberg's description of evolutionary units, we find the require- 
ment that evolutionary units must consist of organisms which are con- 
nected by heredity relations. As we shall see throughout this paper, this 
requirement is found in all descriptions of evolutionary units. I assume 
the reason for this is that evolutionary explanations, as a type of expla- 
nation, require such heredity connections. When Darwin wanted to ex- 
plain the distribution of the different types of organisms in the world he 
posited the hypothesis of evolution (Sober 1984, 21). According to that 
hypothesis, the distribution of biological types is explained by the passing 
down and subsequent alteration of traits. This paradigmatic type of ex- 
planation is subsequently employed by evolutionary theorists to explain 
the distribution of traits among the organisms of a lineage, whether the 
lineage is a phylum, a species, or a local population. In other words, 
evolutionary units must be groups of organisms which are connected by 
heredity relations simply because that is how post-Darwinian evolutionary 
theory explains the distribution of biological phenomena. 

Turning to the main question of this section, must evolutionary units, 
as lineages, consist of subpopulations which exchange genetic material 
through gene flow? On the face of it, this conception of what it is to be 

'The term "clann is from Mary Williams's (1970) axiomatization of evolutionary theory. 
As we shall see, Williams thinks Darwinian subclans (another type of entity in her axiomat- 
ization) not clans are the units of evolution. 
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an evolutionary unit does not require the existence of gene flow between 
a unit's members. All such units need do is display a pattern of descent 
with modification. So the only process requirement this conception of 
evolutionary units places on such units is the existence of heredity pro- 
cesses within them. Nevertheless, it would be well to point out that a 
change in the gene frequencies of a lineage does not occur unless some 
process is causing such a change. In answering whether evolutionary units 
must be reproductive units we need to see if the processes causing such 
change require evolutionary units to be reproductive units. 

There are a number of processes which can cause a lineage to evolve: 
selection, mutation, random drift, and recombination. If a lineage is to 
evolve by organismic selection, the following three factors must be pres- 
ent: the organisms within a lineage must vary in their traits; that variation 
must cause differential survival and reproduction among the organisms; 
and their traits must be heritable.' Selection may cause lineages to evolve 
by working at other levels of biological organization than that of the or- 
ganism, but I will not take up that issue here. 

Must a lineage which evolves as the result of organismic selection be 
a reproductive unit? I do not think so. Imagine a local population of asex- 
ual plants in which half the plants have a tolerance to high temperatures 
and the other half does not. In addition, suppose that having a tolerance 
to heat is heritable, and that the temperature of the zone where that pop- 
ulation is found is rather high. As long as there are no forces countering 
the effects of selection for heat tolerance, the next generation of that pop- 
ulation will have a higher frequency of genes for that trait. Moreover, 
we can imagine this selection process going on for a number of gener- 
ations. In brief, a population or a lineage can evolve by selection without 
being a reproductive unit. (The same case can be made for lineages con- 
sisting of reproductively isolated groups of sexual organisms.) 

Lineages consisting of asexual organisms and lineages consisting of 
reproductively isolated groups of sexual organisms can evolve by pro- 
cesses other than selection. A change in the gene frequency of such lin- 
eages can occur because a mutation arises within their organisms or as 
the result of random drift. Furthermore, recombination can occur within 
sexual organisms which belong to lineages consisting of reproductively 
isolated populations. (Though the occurrence of recombination in the or- 
ganisms of a lineage does not change the gene frequency of that lineage, 
it allows the formation of new genotypes in it and thus is a source of 
variation.) 

In sum, those processes which can cause a lineage to evolve do not 

2~ ceteris paribus clause needs be added to these conditions: selection causes a lineage 
to evolve only if there are no forces counteracting its forces. 
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require such lineages to be reproductive units. Recall the main question 
of this section; namely, must evolutionary units be reproductive units? If 
we follow Rosenberg's suggestion that evolutionary units are just lineages 
which evolve, then evolutionary units need not be reproductive units. 

Some authors, however, have suggested that there is more to being a 
unit of evolution than merely being a lineage. For example, Williams 
(1985, 584-585) aligns evolutionary units with the Darwinian subclans 
of her axiomatization of evolutionary theory. A Darwinian subclan is not 
merely a lineage, but a lineage of organisms "which is held together by 
cohesive forces so that it acts as a unit with respect to selection" (Williams 
1970, 357; also see 1985, 582, 584-585). The same conception of evo- 
lutionary units is found in Wiley (1981, 25) and Simpson (1961, 153). 
Hull also suggests that such units may be more than just lineages: 

[Alsexual species and monophyletic higher taxa are much in the same 
position. Both possess at least one of the characteristics necessary to 
function as units of evolution-continuity in time-but doubt exists 
if they possess sufficient unity and, if they do, how this unity is 
maintained. (1 976, 184) 

Thus a number of authors think that a unit of evolution is a lineage 
which has "evolutionary unity", "cohesiveness" or "coherence". Unfor- 
tunately the nature of such unity or coherence is far from clear. Never- 
theless a few observations can be made concerning its nature. First, when 
Hull (1976), Williams (1985), and Wiley (1981) claim that evolutionary 
units have a certain cohesiveness, they allow that one of several processes 
(for example, gene flow, genetic homeostasis or exposure to common 
selection regimes) may cause such cohesiveness. Second, when Hull (1984), 
Williams (1985), and Wiley (1981) maintain that evolutionary units have 
coherence they are not asserting that the members of an evolutionary unit 
share an essential trait. Third, such unity does not require the members 
of an evolutionary unit to have some uniformity over time, since, ac- 
cording to Hull (1976, 182), evolutionary units have the capacity to evolve 
indefinitely. What is left, and what I take to be the sort of cohesiveness 
the above authors are alluding to, is some sort of uniformity among the 
members of an evolutionary unit at a time. And over time, this uniformity 
may be in the form of stasis or it may be uniformity in change. 

Returning to the main question of this section, we need to see if the 
above conception of evolutionary unit requires such units to be repro- 
ductive units. More specifically, we need to ask if a lineage's having 
some sort of evolutionary uniformity requires those lineages to be repro- 
ductive units. 

Numerous biologists hold that many species, and thus evolutionary units, 
consist of subpopulations which do not exchange genetic material through 
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gene flow (see, for example, Ehrlich and Raven 1969, 1230; Wiley 1981, 
36-37; Eldredge and Gould 1972, 114). In fact, a number of authors 
believe that most species are distinct evolutionary units despite their lack- 
ing the cohering effect of gene flow (see, for example, Ehrlich and Raven 
1969, 1231; Lande 1980, 467; and Grant 1980, 167). Thus numerous 
authors believe that many if not most species need not be reproductive 
units. 

There are three reasons why these biologists are led to this belief. First, 
empirical studies indicate that many sexual species consist of subpopu- 
lations which do not exchange genetic material through gene flow. Sec- 
ond, empirical studies in the lab and in the field show that even the pres- 
ence of gene flow within some groups of organisms may not cause those 
groups to be distinct evolutionary units. And third, most biologists rec- 
ognize some groups of asexual organisms as distinct species or evolu- 
tionary units, yet the members of such groups obviously do not exchange 
genetic material through gene flow. 

These considerations have led many biologists to investigate other pro- 
cesses besides gene flow that may cause species to be distinct evolution- 
ary units. For example, some biologists have suggested that the members 
of a species may contain similar homeostatic genotypes (see Mayr 1970; 
Ehrlich and Raven 1969; and Wiley 1981). Such genotypes could cause 
the organisms in a species to produce the same basic phenotype despite 
the occurrence of mutations or variation in the environment. It has also 
been proposed that a species may maintain its unity by having its organ- 
isms exposed to similar selection regimes (see Lande 1980; Mishler and 
Donoghue 1982; and Ehrlich and Raven 1969). So not only do a number 
of biologists recognize that there are evolutionary units which are not 
reproductive units, but they have posited alternative processes which can 
be used to explain why such evolutionary units need not be reproductive 
units. 

Returning to the main question of this section, how does the claim that 
evolutionary units must be reproductive units fare on the assumption that 
evolutionary units are lineages with some sort of uniformity'? According 
to the above biologists, such uniformity is not restricted to reproductive 
units. Moreover, there may be processes other than gene flow which cause 
such uniformity. Thus according to a number of biologists, the assertion 
that evolutionary units must be reproductive units cannot be substantiated 
by the second conception of what it is to be an evolutionary unit. 

In summary, we have looked at two proposals concerning what it is to 
be an evolutionary unit. According to these proposals, evolutionary units 
are mere lineages or they are lineages with some sort of uniformity. In 
the first case, I have argued that being a mere lineage does not require 
the existence of gene flow between the members of such units. In the 
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second case, we saw that numerous biologists present several reasons for 
doubting that lineages with some sort of uniformity must be reproductive 
units. Recall that Eldredge and Cracraft (1980) and Ghiselin (1987) pres- 
ent the following argument: Only reproductive units can be evolutionary 
units; species but not higher taxa are reproductive units; hence species 
but not higher taxa are units of evolution. The above examination of two 
conceptions of evolutionary units should give us reason to doubt the 
premises of this argument. Consequently, the alleged evolutionary unit 
divide between species and higher taxa is not established (at least ac- 
cording to the numerous biologists cited above) by which entities are and 
are not reproductive units. 

3. Other Constraints on Evolutionary Units. In the previous section, 
I examined the argument that species but not higher taxa are evolutionary 
units because only the former are reproductive units. I would now like 
to look at two other arguments which purport to show that species but 
not higher taxa are evolutionary units. 

One of those arguments involves the claim that species but not higher 
taxa have ongoing processes. Wiley , for example, writes: 

Cohesion in a species is maintained by reproductive ties (in the case 
of sexual species), evolutionary stasis (asexual and sexual species), 
and similar responses of the component organisms of the species to 
extrinsic factors of evolution. In contrast, there is no active cohesion 
within a natural supraspecific taxon because it is comprised of in- 
dividual evolutionary units which have the potential to evolve inde- 
pendently of each other. . . . [Nlatural supraspecific taxa have only 
a historical continuity of descent from a common ancestral species. 
In other words, species show both historical and ongoing continuity 
whereas supraspecific taxa have only historical continuity. These im- 
portant distinctions result in a simple characterization of species and 
higher taxa; species are the units of evolution, and higher taxa con- 
taining more than one species are not units of evolution. (1981, 75) 

Thus according to Wiley, species but not higher taxa have the "ongoing" 
or "active" processes of gene flow, genetic homeostasis and exposure to 
common selection pressures. The existence of such processes in species 
causes them to have "ongoing continuity". On the other hand, higher taxa 
lack such processes; thus they do not have any "ongoing continuity". As 
a result, species but not higher taxa are the units of evolution. 

I have the following objection to this argument: I am skeptical of the 
claim that species and higher taxa are distinguished by the former but not 
the latter being exposed to ongoing unifying processes. Of course, it is 
commonly heid that gene flow is a process that works among the sub- 
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populations of a species but not among the different species of a higher 
taxon. However, in the previous section we saw that a number of biol- 
ogists believe that many species consist of subpopulations which are not 
connected by gene flow. Thus according to those biologists, gene flow 
is not a process which distinguishes many species from higher taxa. But 
what about the other two unifying processes which Wiley claims are found 
in species but not higher taxa? Should Wiley assume that the processes 
of genetic homeostasis and exposure to common selection regimes are 
unique to species? 

I think Wiley makes this assumption too quickly. Genetic homeostasis, 
for example, may play a role in unifying some higher taxa. At least one 
author has made this suggestion. In explaining why one taxon of sibling 
species has less morphological diversity than another, Mayr maintains 
that the genetic homeostasis in one taxon may be stronger than it is in 
the other (1970, 35-36). In making this observation, Mayr is asserting 
that there are ongoing homeostatic processes among the organisms of these 
taxa. In addition, he is asserting that such a process can cause one of 
those taxa to have less morphological diversity, that is, more evolutionary 
unity, than the other. 

There are plausible reasons for speculating that taxa higher than species 
may be subject to such unifying homeostatic processes. All the species 
in a taxon share a common ancestry, and this may cause their organisms 
to have some common genetic constraint on their characteristics. Whether 
there are such constraints in higher taxa, and how strong those constraints 
are, is ultimately an empirical matter. The point here, however, is that 
Wiley is too quick to rule out the existence of such processes in higher 
taxa. 

I would also like to argue that Wiley is too quick to rule out the pos- 
sibility that the members of a higher taxon may be exposed to similar 
selection regimes. Consider the ground finches and the large insectivo- 
rous tree finches of the Galapagos Islands. Each of these groups of birds 
is a taxon. And according to Lack ([I9531 1980), the major difference 
between the species within each of these groups is the size of their birds' 
beaks. This difference has been interpreted as an adaptation to their species- 
specific foods, and has caused Lack to point out that their niches vary in 
the food items their birds consume. But besides that variation, the niches 
associated with the species within each group are pretty much the same. 
If this is the case, then it is implausible to assert that the species in each 
taxa do not share some sort of common selection regime. I am fairly 
confident that the same case can be made for other higher taxa as well. 

In brief, Wiley should not foreclose the possibility that higher taxa, 
like species, can have the ongoing processes of genetic homeostasis and 
exposure to similar selection regimes. As we have already seen, a number 
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of biologists believe that many if not most species lack the cohering effect 
of gene flow. Thus we have reason to believe that none of the ongoing 
processes Wiley cites distinguish all species from higher taxa. In turn, 
we have reason to doubt Wiley's claim that species but not higher taxa 
are units of evolution because only the former are exposed to such pro- 
cesses. 

I would now like to consider the second argument that species but not 
higher taxa are evolutionary units. According to Mayr (1970, 1982) and 
Eldredge and Cracraft (1980), species but not higher taxa are evolutionary 
units because only the former are the source of evolutionary change. To 
better appreciate what this might mean, let's turn to Mayr's, and Eldredge 
and Cracraft's descriptions. 

According to Mayr: 

The origin of new higher taxa and of all evolutionary novelties ul- 
timately goes back to a founder species. The species, therefore, is 
the basic unit of evolutionary biology. (1982, 296; also see 1970, 
373-374) 

Similarly, Eldredge and Cracraft write: 

In terms of the Linnaean hierarchy, there is nothing more to macro- 
evolution than species, inasmuch as taxa of higher rank than species 
do not exist in the same sense as do species, and thus can in no way 
be construed as evolutionary units; rather they are . . . expressions 
of the branching pattern produced by many speciation events through 
time. (1980, 327; also see p. 250) 

Thus these authors provide the following argument that species but not 
higher taxa are the units of evolution: Most evolutionary differences arise 
during speciation events. Speciation events occur in species and not higher 
taxa. So species but not higher taxa are the true nexus of evolutionary 
change. Hence species but not higher taxa are the units of evolution. 

This is a nice argument, but it is vulnerable to the following charge: 
If higher taxa are not evolutionary units because speciation events do not 
occur in entire higher taxa, then a similar case can be made against spe- 
cies being units of evolution. Consider Mayr's (1970) model of allopatric 
speciation. According to that model, speciation occurs when a population 
becomes isolated from the main body of its species. Because such a pop- 
ulation is both genetically isolated and relatively small, selection pres- 
sures may cause it to diverge radically from the rest of its parental spe- 
cies. Thus such a population may undergo what Mayr calls a "genetic 
revolution" and become the founding population of a new species. The 
relevant point here is that such speciation events do not occur in entire 
species but only in their founding populations. (Grornko and Bradie 1987 
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make a similar observation.) As we just saw, Mayr, and Eldredge and 
Cracraft argue that higher taxa are not evolutionary units because spe- 
ciation events do not occur in entire higher taxa. However, the same 
argument counts against species being units of evolution as well: Just as 
speciation events do not occur in entire higher taxa, speciation events do 
not occur in entire species either. Given the criterion that evolutionary 
units are the nexus of speciation events, species are no more evolutionary 
units than are higher taxa. 

In summary, we have seen three arguments for species but not higher 
taxa being evolutionary units: Wiley's process argument; Mayr, and 
Eldredge and Cracraft's speciation argument; and the reproductive unit 
argument presented in the previous section. I have maintained that none 
of these arguments show that species but not higher taxa are evolutionary 
units. As a result, doubt should be cast on the claim that a major dis- 
tinction between species and higher taxa is that the former but not the 
latter are evolutionary units (Mishler and Donoghue 1982 express a sim- 
ilar doubt). 

More importantly, this analysis reveals that the distinction between spe- 
cies and higher taxa may be of a different sort than is usually maintained 
in the literature. In the above arguments, we see that the distinction be- 
tween species and higher taxa is based on the idea that certain processes 
occur only in species. More specifically, the above arguments hold that 
gene flow occurs in species but not in higher taxa, that other ongoing 
unifying processes occur in species but not in higher taxa, and that spe- 
ciation occurs in species but not in higher taxa. Despite these claims, the 
discussion in this and the previous section suggests that the difference 
between species and higher taxa is not their being exposed to different 
processes, but their being exposed to mostly the same processes to a dif- 
ferent degree. Let me explain. 

As we have seen, a number of authors believe that many if not most 
species lack the unifying effect of gene flow. Such species, they suggest, 
may be caused to have their own evolutionary uniformity as the result of 
genetic homeostasis or exposure to similar selection regimes. These two 
processes, as I have suggested, may give higher taxa some sort of evo- 
lutionary unity as well. If many species lack gene flow, then perhaps 
higher taxa and many species are exposed to the same types of unifying 
processes. If that is the case, then the difference between species and 
higher taxa is not so much their being exposed to different types of pro- 
cesses, but the different degree of exposure they have to those processes. 
Of course, deciding whether this is in fact true is in part an empirical 
matter. Nevertheless, I think that the arguments presented here suggest 
that we depart from the commonly held process distinction and consider 
the distinction I have introduced. 
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This suggestion may draw the following criticism: If there is no process 
distinction between species and higher taxa and the distinction between 
those categories is only a matter of degree, then species and higher taxa 
do not exist as distinct categories. In other words, it might be thought 
that if the boundary between species and higher taxa is vague, then the 
distinction between those categories is an illusion. 

I do not think the above suggestion implies that the divide between 
species and higher taxa is in some sense unreal. Think of the analogous 
situation with the distinction between being bald and not being bald. The 
borderline between being bald and not bald is undoubtedly vague, never- 
theless we believe that there is a distinction between the two. The same 
goes for oxygen and nitrogen (see Sober 1980). Though there are discrete 
jumps on the periodic table between the atomic numbers 14 and 15, there 
is a period of time when atoms transmuting between those elements have 
an indeterminate atomic weight. In other words, the boundary between 
having the atomic number 14 and the atomic number 15 is vague. Never- 
theless, we still think that nitrogen and oxygen are distinct categories. 

In brief, I suspect that the divide between many empirical categories, 
categories which we accept as real categories, is vague, and that such 
vagueness is a fact of n a t ~ r e . ~  If that is the case, then my suggestion that 
the divide between species and higher taxa is vague should not cause us 
to doubt the existence of those categories. 

4. Ontological Distinctions. Another distinction drawn between species 
and higher taxa is that species but not higher taxa are individuals. For 
instance, Wiley (1980, 78; 1981, 74ff.) writes that species are individ- 
uals, while higher taxa are historical entities. This distinction is found in 
Eldredge and Cracraft (1980; 90, 275) as well. Mayr (1987, 166) adopts 
it, but with a twist; while Mayr agrees that higher taxa are historical 
entities, he thinks that species are populations and not individuals. 

In what follows I will argue that the individual/historical entity dis- 
tinction does not signal a true divide between species and higher taxa. 
Instead, I will contend that higher taxa and many species fall into the 
same ontological category, namely that of being a historical entity. This 
point can be brought out through a brief analysis of the recent debate over 
the ontological status of species. 

This debate started with reasons for why species are not natural kinds. 
The traditional conception of kinds holds that the members of a kind must 
share a kind-specific essence. In other words, it requires the existence of 

3This is not to say that the categories, or the kinds, of nature do not have essences. It 
may be the case, as Sober (1980) has suggested, that there are kinds with correspondingly 
vague essences. 
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a property which is possessed by all and only the members of a kind and 
which is useful in explaining the other necessary properties had by the 
members of that kind (see Sober 1980 and DuprC 1986 for an elaboration 
of this latter point). The traditional account also maintains that the names 
of kinds are the predicates found in laws of nature. Since such laws are 
supposed to apply universally, the account holds there can be no spatio- 
temporal restrictions on the members of a kind. 

Many authors have argued that species do not fit this description of 
kinds. For example, Ghiselin (1974) and Hull (1965, 1976, 1984), among 
others, have insisted that there are no interesting biological properties 
which all and only the members of a species must have.4 Furthermore, 
Sober (1980) has maintained that species essentialism is both theoretically 
unnecessary and at odds with post-Darwinian evolutionary theory. An- 
other argument against species being kinds is the one used by Hull to 
show that species, unlike kinds, consist of members which are spatiotem- 
porally restricted. Hull (1976, 1984) argues as follows: Species are en- 
tities which are capable of evolving by selection. Such evolution requires 
the organisms of a species to be connected by parent-offspring relations. 
These relations, in turn, require the organisms of a species to be spatio- 
temporally connected. As a result, species, unlike kinds, consist of mem- 
bers which are spatiotemporally connected and thus spatiotemporally re- 
stricted. 

This last argument not only casts doubt on species being kinds, but it 
has led some authors to think that species are individuals. For example, 
Rosenberg (1985) and Ghiselin (1987) contend that the mere spatiotem- 
poral continuity of species suffices to show that species are individuals. 
Agreement on this, however, is not universal. Both Hull (1976, 1984) 
and Williams (1985) believe there is more to being an individual than 
being a spatiotemporally continuous entity. Hull writes: 

[Ilntegration by descent is only a necessary condition for individu- 
ality; it is not sufficient. If it were, all genes, all organisms and all 
species would form but a single individual. A certain cohesiveness 
is also required. . . . (1976, 183) 

Similarly, Williams (1985, 581) suggests that a lineage's being spatio- 
temporally continuous does not suffice to make it an individual; she adds 
that it must be cohesive with respect to natural selection as well. 

Nevertheless, Williams (1985, 583ff.) and Hull (1976, 183- 184; 1984, 

4Kitcher (1984) argues that the members of a species have essences because there are 
properties which all the members of a species must have. Even if Kitcher were correct in 
showing that species have necessary properties, this would not be enough to show that 
they have essential properties; essential properties are necessary and sufficient properties. 
See Ereshefsky (1988) for details. 
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627ff.) maintain that species are individuals because they believe that 
species are spatiotemporally continuous and cohesive entities. It should 
be noted that the cohesiveness which Hull and Williams attribute to spe- 
cies is just the one we saw earlier in the discussion of evolutionary units. 
Again, the claim attributes no essential properties to the members of a 
species, merely some sort of uniformity to them. Hull (1976, 1984) pro- 
vides no further information about the nature of this uniformity. Williams, 
however, describes a group of organisms as being cohesive when its 
members react in a relatively similar fashion to similar selection pressures 
(1970, 356-357). 

According to Hull (1976, 1984) and Williams (1985), there are several 
processes which can cause cohesiveness in species. Both Hull (1976, 183; 
1984, 631) and Williams (1985, 584) suggest that gene flow may be a 
process which can cause species to be cohesive units. But as we saw 
earlier, numerous biologists believe that many if not most species lack 
the cohesifying force of gene flow. For instance, Ehrlich and Raven write: 

Our suspicion is that, eventually, we will find that, in some species, 
gene flow is an important factor in keeping populations of the species 
relatively undifferentiated, but that in most it is not. (1969, 1231; 
also see Grant 1980, Lande 1980) 

In accordance with such considerations, Hull (1984, 630-631) and Williams 
(1970, 356-357; 1985, 584) suggest that species lacking adequate gene 
flow may be cohesive wholes because of genetic homeostasis or exposure 
to similar selection regimes. 

I will grant that those species which are caused to be cohesive by gene 
flow may be individuals. But I doubt that species lacking the cohesifying 
effect of gene flow are individuals. It is true that the members of the 
latter species are spatiotemporally connected to a common ancestor. And 
perhaps the cohesiveness found among the members of such species is 
due to similar kinds of processes working on those members, namely 
similar selection regimes or homeostatic genotypes. Nevertheless, indi- 
viduality seems to require more than spatiotemporal continuity and co-. 
hesiveness due to similar but independent processes. It seems to require 
that the parts of an individual be causally connected in some appropriate 
fashion as well. 

I would like to put forth the following suggestion: An entity is an in- 
dividual only if its being that entity requires some appropriate causal con- 
nection between its parts. Furthermore, it is the theory governing that 
entity (if such a theory exists) that determines whether its parts must be 
causally connected and, if so, in what manner they must be causally con- 
nected.' This suggestion gains support when one examines those entities, 
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both in and outside of science, which generally are thought to be indi- 
viduals. Take for instance an ordinary cup. According to physics and 
chemistry, cup parts do not form a single cup unless they are causally 
connected by certain electrostatic forces. The same consideration, I sus- 
pect, applies to whether the entity is an organism, a country, or a solar 
system. In contrast to individuals, when one examines those entities which 
generally are thought to be nonindividuals, the theories governing those 
entities do not require their constituents to be causally connected. Take 
for example the natural kind gold or all the bullets shot in World War 
11. Nothing in the theories governing these entities require their constit- 
uents to be causally connected. 

This causal requirement on individuality has the following consequence 
for the ontological status of species. Those species which owe their evo- 
lutionary unity-that is, their being distinct species-to gene flow may 
be individuals. Those species which lack adequate gene flow but maintain 
their unity through genetic homeostasis or exposure to common selection 
regimes are not individuals. If, as numerous authors argue, many species 
lack the cohering effect of gene flow, then the causal requirement I am 
proposing implies that many species are not individuals. 

Ruse (1987) and Guyot (1987) have used similar arguments to show 
that species are not individuals. They also think that such arguments lead 
to the conclusion that species are natural kinds. I disagree. As we saw 
earlier, species are spatiotemporally continuous entities and they lack 
species-specific essences. Because of this, I agree with Hull and Ghiselin 
that species are not kinds. If species are not kinds and those species lack- 
ing gene flow are not individuals, what are we then to make of their 
ontological status? 

I propose that such species are merely historical entities, akin to Wiley's 
(1981) description of higher taxa (Mishler and Donoghue 1982 make a 
similar suggestion). According to Wiley (1981, 74ff.) a higher taxon con- 
sists of species which are historically connected to a common ancestral 
species, yet the species within such a taxon lack any active cohesion 
between them. In other words, a higher taxon for Wiley is a spatiotem- 
porally continuous entity whose members are not causally connected in 
any biological manner. This is analogous to the situation faced by many 
species: Their subpopulations have a common ancestor, yet their sub- 
populations are not causally connected in any biological manner either. 
In sum, some species may be individuals, but many species are merely 
historical entities. I believe that this result provides a more accurate de- 

'This type of suggestion 1s not a new one among ph~losophers Shoemaker (1979), 
Armstrong (1980) and Slote (1979) have all proposed s~mllar causal requlrements on In- 
dlvldual~ty See Ereshefsky (1988) for a revlew of such requlrements 
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scription of the ontological status of species than has generally been of- 
fered in the literature. 

Besides clarifying the ontological status of species, this result casts 
doubt on the distinction introduced at the beginning of this section. Recall 
that Wiley (1980, 1981), Eldredge and Cracraft (1980), and Mayr (1987) 
contend that species are individuals (populations in Mayr's case), while 
higher taxa are historical entities. If many species are not individuals, 
then this division does not separate many species from higher taxa. In 
fact, the above result suggests that many species and higher taxa fall into 
the same ontological category: that of being merely historical entities. 

5. Species, Higher Taxa and Realism. There is one other alleged dis- 
tinction between species and higher taxa I would like to consider briefly, 
namely that species are real and higher taxa are not. This distinction amounts 
to no less than the claim that species exist in nature whereas the existence 
of higher taxa is in some way mind dependent. Hennig (1966, 78) cites 
a number of authors who held this view in the first half of this century. 
And such claims are found in Simpson (1961, 57), Mayr (1969, 91-92), 
and Eldredge and Cracraft (1980, 249-250, 327). 

Why would one think that higher taxa are less real than species? Ac- 
cording to the last four authors, it is because species evolve, yet higher 
taxa do not. In other words, as Mayr (1982, 296), and Eldredge and 
Cracraft (1980, 249-250, 327) put it, it is because species but not higher 
taxa are evolutionary units. The distinction that species but not higher 
taxa are evolutionary units is also the basis on which Wiley (1981, 75) 
and Eldredge and Cracraft (1980, 275) make the claim that species but 
not higher taxa are individuals. Likewise, Hull (1976, 183-184) main-
tains that species are individuals because they are evolutionary units, and 
higher taxa would be individuals if they were evolutionary units (Hull 
leaves this latter point unresolved). 

In sections 2 and 3 of this paper we saw several arguments for species 
but not higher taxa being evolutionary units. These arguments are all based 
on the contention that certain processes occur in species but not in higher 
taxa. For example, it is argued that only species have the cohering effect 
of gene flow, that only species have ongoing unifying processes, and that 
species are the locus of speciation events. In each case, I have responded 
that such process distinctions do not divide species from higher taxa: both 
species and higher taxa can lack gene flow, both can be exposed to on- 
going unifying processes, and neither are the locus of speciation events. 
In sum, the process distinctions argued for in the literature do not show 
that species but not higher taxa are evolutionary units. As a result, claims 
concerning the reality of species and unreality of higher taxa based on 
the evolutionary unit divide should be viewed with suspicion. The same 
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applies to the argument that species but not higher taxa are individuals 
because only the latter are evolutionary units. 

Perhaps doubt over the existence of higher taxa comes from a different 
source. According to Hull (1988), most systematists do not use any ex- 
plicit method for the recognition and ranking of higher taxa, and those 
who do must choose from principles which lead to the construction of 
quite different classifications. Doubt about the existence of higher taxa 
may be due to doubt about the inference procedures systematists use to 
construct representations of those taxa. If that is the case, then skepticism 
concerning the existence of higher taxa is the result of mistaking an epis- 
temological problem for an ontological problem. 

The same problem infects our classifications of species; there are a 
number of species concepts which lead to the construction of quite dif- 
ferent classifications of species. Yet despite this problem, the degree of 
skepticism concerning the existence of species is much less. Why this is, 
is no small question. It might have something to do with our ability to 
easily recognize nondimensional species (see Hull 1988). Putting consid- 
erations concerning the human perspective aside, there is very little in 
the evolutionary process which demands that we treat species and higher 
taxa as differently as some have claimed. 
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