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Let us carve them according to their natural 
divisions as we would carve a sacrificial vic
tim. Plato, Statesman, 287c 

We shall rest. .. we shall rest ... 
A. Chekhov, Uncle Vanya 

Abstract: The Philosophical search for Natural Kinds is 
motivated by the hope of finding ontological categories that 
are independent of our interests. Other requirements, of vary
ing importance, are commonly made of kinds that claim to be 
natural. But no such categories are to be found. Virtually any 
kind can be termed 'natural' relative to some set of interests and 
epistemic priorities. Science determines those priorities at any 
particular stage of its progress, and what kinds are most 
'natural' in that sense is always a real and lively scientific ques
tion. The general philosophical problem of scientific realism is 
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also real; but between the scientific and the metaphysical, the 
'Problem of Natural Kinds' sits otiose. 

Hoping to catch out a theologically canny Catholic, Bernard Katz put to 
her the following conundrum: Suppose a devout Catholic is told by his 
doctor that he may not eat meat. Can he then take communion? The can
ny theologian's answer, as you might guess, was that he could: for the 
wafer is medically (that is, accidentally) bread, though it is theologically 
(that is, essentially) meat. 

This story encapsulates my thesis in this paper. The philosophical 
search for natural kinds is motivated by the hope of finding ontological 
categories that are independent of our interests. But no such categories 
are to be found. Virtually any kind can be termed 'natural' relative to 
some set of interests and epistemic priorities. Science determines those 
priorities at any particular stage in its progress, and what kinds are most 
'natural' in that sense is always a real and lively scientific question. The 
general philosophical problem of scientific realism is also real; but be
tween the scientific and the metaphysical, the 'problem of natural kinds' 
sits uneasily, having about it at best the lovely silliness of theology. 

Four Quasi-Historical Views 

To begin with, let me sketch a frame for this discussion. What is the fuss 
about natural kinds really about? At the deepest level of philosophical 
motivation it is about the oldest question in philosophy: what kinds of 
things, if any, exist irreducibly and objectively? This is one of those ques
tions the generality of which is liable to explode into shrapnel as soon as 
it is asked. Rather than attempting to follow all the pieces and gather 
them up, let me first roughly distinguish four quasi-historical views: 1 

On the Platonic view, natures are transcendent in relation to the ob
jects of ordinary experience; Plato's closest analogue to natural kinds, the 
Forms, are immutable and indestructible, like Parmenides' Being (though 
of course there are many Forms, but only one Parmenidean Being). But 
strictly speaking there can be no natural kinds on this view, for nothing 
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in nature exists irreducibly and objectively. So I shall mostly ignore the 
Platonic view below. 

Aristotelian natures are intrinsic to substances, the concrete objects 
of experience. They are essences, which (at least as understood in later 
philosophy) have a double function: they determine that a thing is what 
it is, and also constitute a necessary condition of its continued existence as 
that thing. They are to be discovered by scientific intuition. 

On the Empiricist or Lockean view, real natures are unknowable. On 
this view the difference between things of different natural kinds depends 
not on any irreducible essential properties but on the boundaries set by 
our concepts. These provide no special insight into natures, but at best 
represent pragmatic convenience. The concepts we frame are on
tologically arbitrary, and their extension is determined by their inten
sion. What properties are essential to a particular kind is always 
analytic, but whether anything conforms to the definition thus framed is 
always a contingent matter. 

'The Modem View' is the name I shall give to the fourth view. It 
represents a partial return to the Aristotelian. 2 Its motivation is not 
primarily metaphysical, but is to be found in certain considerations 
about reference. This is the view associated with Kripke, Putnam, and 
others. 3 On this view natural kind names determine their extension by 
way of ostension, not intension. Natural kinds are picked out by point
ing to typical samples, which are either things of a certain type, or 
lumps of a sort of stuff. Our reference to that kind presupposes that it has 
an underlying essence or nature, but requires neither that this nature be 
known nor that it be specified by the description that picks out its in
stances. Natural kind names are rigid designators, that is, they pick out 
members of the same class or lumps of the same stuff in every possible 

2 Mackie, however, has argued that the modem view also captures a feature of 
Locke's theory, namely its assumption that real natures exist, and that they 
might be referred to even though they could never be known. John Mackie, 
'Locke's Anticipation of Kripke,' Analysis 34 (1974) 177-78. But seen. 13 below. 

3 See S. Kripke, 'Naming and Necessity,' in D. Davidson and G. Harman, eds., 
Semantics of Natural Language, (Dordrecht, Netherlands: D. Reidel 1972) 
253-355; H. Putnam, The Meaning of "Meaning",' in Mind, Language, and Reali
ty: Philosophical Papers, vol. 2 (Cambridge, UK: Cambridge University Press 
1975). A good general account of the Modem View is provided by Stephen P. 
Schwartz, 'Natural Kind Terms,' Cognition, 7 (1979) 301-15. For a far more 
detailed account, see Nathan U. Salmon, Reference and Essence (Princeton, NJ: 
Princeton University Press 1981.) 

563 



Ronald de Sousa 

world, (though not necessarily the same members or the same lumps)4 

even if we are ignorant or mistaken about what that class or stuff really 
is. But although we may remain ignorant of the essential natures of 
natural kinds, the point of science on this view as on Aristotle's is to 
discover them. 

In the following discussion, I want to consider some of the motiva
tions and supposed advantages of the modern return to something like 
the Aristotelian view. I shall urge the conclusion that the Modern View is 
not a success; for it is unable to prevent natural kinds from either pro
liferating beyond the requirements of elegance or collapsing into too few 
to be interesting. 

Seven Characteristic Features 

To hold our subject in proper focus, it is important to keep track of the 
main demands that are typically made of a well-behaved theory of 
natural kinds. Each has been or might be controverted. Moreover, as we 
shall see, they may not even be all satisfiable together; but a theory that 
incorporated none of them could not be about natural kinds. I list them 
in what is supposed to be descending order of importance. 
(i) Objectivity: a natural kind must be so intrinsically if at all: an object's 
membership in a kind should not be relative to anything else, especially 
not to any knower's epistemic position. 5 

(ii) Explanatory Primacy: The defining property (or properties) of a 
natural kind is expected to provide explanations at a basic level for some 
other properties of its members, and not to admit of explanation in terms 
of other properties. 6 
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4 Cf. Salmon, 86, fn. 

5 See Douglas Browning, 'Presidential Address: Believing in Natural Kinds; South 
West Journal of Philosophy, 9 (1978) 135-48: 'Natural kinds, if there are any, are 
natural because each thing of that kind is of just that kind and not another kind 
by virtue of what that thing is on its own and apart from whatever decisions may 
be made by a sorter ... its qualifications for occupancy [of the natural kind] 
would not easily include reference to another of that kind or to anything outside 
that kind, including our own interest as investigators.' (136-7). 

6 Cf. B. Brody, Identity and Essence (Princeton, NJ: Princeton University Press 
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(iii) Multiplicity of Kinds: There are, if there are any, at least several 
natural kinds.' (Browning, 136-7). It would presumably be a reductio if it 
transpired that there was only one natural kind. For if we are looking for 
the objective articulation of reality, it is not interesting to be told that it is 
a Seamless Whole. 
(iv) Sharp Boundaries: Natural kinds do not shade into each other. For 
example, those who boast clear intuitions about these matters tend to 
find chemical compounds (such as water) more likely candidates than 
mixtures (such as air). 7 

(v) Stability: If x belongs to kind Kin this world, then x belongs to Kin 
every world where it exists. In other words, if something were to lose the 
properties definitive of its kind, it would cease to exist. If this doctrine is 
true, we might say that natural kinds are those that are perfectly stable.8 

(vi) Uniqueness of membership: Nothing is a member of two natural 
kinds at once: kinds do not overlap (cf. Browning, 136). 
(vii) Equipollence: Natural kinds are all equally stable: if any can be 
destroyed then they all can. If not, then there will be a hierarchy of 
kinds, some of which will be more stable than others. 9 

(viii) Perspicuity: natural kinds ought to seem natural. They should turn 
out to be such things as species; or earth, fire, water, air; or matter con
ceived as extension - or whatever, when we look more closely, turns 
out to have the attractive simplicity that those candidates once seemed to 
have (cf. Browning, 139). 

I do not propose to examine these principles systematically. But they 
will be alluded to passim, and in the end we shall have to ask whether 
any of them can be salvaged for some version of a doctrine of natural 
kinds. My focus, from here on, will be on what I have called the Modern 
View. 

1980), discussed by B. Linsky in 'Is Transmutation Possible?', Philosophical 
Studies, 41 (1982) 367-81. 

7 See Michael Ayers, 'Locke versus Aristotle on Natural Kinds,' Journal of 
Philosophy, 78 (1981) 247-72, esp. 256. 

8 See Stephen P. Schwartz, 'Formal Semantics and Natural Kind Terms,' 
Philosophical Studies, 38 (1980) 189-98, esp. 193, for references to supporters of 
Stability and arguments against it. 

9 Arguments for the latter view and against Brody are to be found in Linsky 
(ibid.). Marjorie Price, in 'Identity through Time,' Journal of Philosophy, 74 
(1977) 201-17, claims equipollence in the sense that no natural kind is stable. 
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The Modern View: Ontology Freed from Epistemology 

A key differentia of the Empiricist view concerns the relation of ontology 
to epistemology. For the Empiricist, the only necessity is de dicto. 
Therefore no ontological doctrine - no doctrine about the necessary 
properties of kinds of things - can be asserted except on the basis of 
'relations of ideas.' References to kinds (and their classification) depend 
on the conventionally fixed intensions of the terms used to make them. 
This represents a dependence on ontology to epistemology which the 
Modern View rejects. In this way the Modern View represents a return to 
Aristotle, but by a different route. 

The crucial prop for this restoration is the notion of rigid designators 
applied to natural kind names. Rigid designators allow us to believe in 
essences without having to know what they are. This is a trick which 
presents no problem in connection with ordinary life-sized particulars. 
Accidental and context-dependent properties - location, color, super
ficial appearance - are sufficient for identification and baptism. We can 
then proceed to investigate the particular in regard to other properties, 
confident that we know what we are talking about even though we know 
practically nothing about it. If we can apply this trick to natural kinds, 
we shall by-pass the problem that forced empiricism to view them as 
pragmatically motivated creations. That problem is what we might call 
the Empiricist Dilemma: 10 
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If we have identified a class or stuff by means of the 
characteristics that determine and explain its identity as that 
class or stuff, then there is nothing more for scientific tax
onomy to do: for then all essential properties are analytic. But 
it leaves it a mystery how we got the taxonomy in the first 
place. 

If, on the other hand, we have not identified the essential 
characteristics that form the principle of unity of that class or 
stuff, how do we know which other things belong to the same 
class, or stuff? Here there is something for scientific taxonomy 
to do. But doing it requires criteria for sorting resemblances into 
relevant and irrelevant, important and unimportant. And such is 

10 Actually it amounts to much the same problem as what Plato called Meno's 
Paradox (Plato, Meno, 80 ff.). 
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precisely what natural kind theories are intended to supply. So 
we cannot use scientific taxonomy to ground our natural kinds. 

The Empiricist meets the dilemma thus: Our only course is arbitrarily 
to frame 'nominal definitions,' and hope that some interesting generaliza
tions will turn out to be possible about the things that happen to fall 
under it. That hope is pragmatism. Pragmatic considerations are brought 
in as full partners in the framing of definitions, and thus for practical 
purposes the significance of the Analytic-Synthetic Distinction is eroded. 
But it remains that what is discovered is never really that a natural kind 
has a certain real essence, but merely that there is a class of things useful
ly picked out by a nominal essence. 

The Modem View aims at escaping the dilemma by treating the pro
cess of identifying the subject of discourse as independent of the process 
of finding out anything interesting (which in this context means 
'essential') about it. Implicit in the Modem View are two theses that need 
to be distinguished. Call them the Semantic and the Metaphysical theses. 

The Semantic Thesis is about the intended presuppositions of 
the use of certain general terms: namely, that they actually 
denote the members of some class or some stuff which owes its 
unity to some underlying real essence. (This essence is glossed 
in most accounts as a 'structural property' - but I shall argue 
below that this equation deserves at least to be questioned.) 

The Metaphysical Thesis is that Ontology is indeed indepen
dent of Epistemology at the most basic level: that nature 
comes, in Plato's metaphor, ready jointed for the careful 
carver, and that the carver merely discovers the joints but does 
not make them. The metaphysical thesis can be taken to be a 
version of (i), the demand for Objectivity. 

The chief consequence of the independence of Ontology from 
Epistemology is the rehabilitation of non-analytic necessity: if a property 
is the essential property of a natural kind, this is so necessarily if it is so, 
although it is not analytic. Indeed, we might be altogether wrong in 
thinking that it is so. It is epistemically contingent, but ontologically 
necessary if true. 

Now the Semantic thesis is clearly correct as a report of what we 
(scientists or lay speakers of a language) generally intend when we refer 
to natural kinds. But intention doesn't prove success. Some presumption 
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of objectivity seems to be carried by all naive discourse: don't disputes 
about taste presuppose that there must be facts about taste to be right or 
wrong about? Doesn't the existence of theological disputes prove the ex
istence of God (for after all, there must be something objective for the 
disputes to be about)? No, it proves only that the disputants think so, not 
that they are right. Scientists may well believe that there are natural 
kinds for them to explore; but they just might be wrong. The 
Metaphysical thesis might be false. Besides, as van Fraassen has argued, 
they do not even need to make that assumption. Scientists can carry on 
quite happily if they claim to seek only empirical adequacy for their 
theories, remaining forever agnostic about their truth. 

The standard reply to this is that one can look for evidence about it. 
Evidence for the reality of natural kinds is to be found in the success of 
science in discovering neat and tidy classifications in terms of underlying 
structure: 'Gold is the element that has atomic number 79'; 'Water is 
H20'.U 

To an advocate of the autonomy of ontology, this argument ought to 
be suspect. It would be surprising if empirical evidence were to prove a 
metaphysical thesis. The evidence is encouraging to scientists, of course, 
but it is actually irrelevant to the thesis of Objectivity. It is equally com
patible with Locke's pragmatism, and so has no bearing on whether the 
metaphysical thesis as opposed to the empiricist is true. Let us however 
proceed as if we could thus connect science to ontology. 

The Analogy of Individuals 

The considerations adduced so far were aimed at showing that the 
Semantic thesis can be true even if the Metaphysical thesis is false, and 
that empirical arguments about science are not decisive in favour of the 
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11 See Ayers. My 'quasi-historical' sketch above owes all but its crudity to that ex
cellent article. Ayers argues that Locke's view was plausible at a time when 
biology and chemistry were as much of a mess as sociology is today, but that he 
was wrong about biology because '[c]ontrary to his principle (cf Ill, vi, 50; IV, 
vi, 4) reality can supply the boundary to the denotation of a word by supplying a 
rough boundary' (Ayers 269). Locke was wrong about chemistry, because 'the 
discovery of elements and chemical combination ... has confirmed the ordinary 
or primitive view of natural kinds with independent sharp edges, refuting Locke's 
alternative picture of a chemical world with no "Chasms or gaps"' (ibid.). 
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metaphysical thesis and against the empiricist. But there are more 
troubles for the metaphysical thesis, stemming from the analogy of 
natural kinds with individuals. 

The reason that proper names of life-sized objects are so usefully 
regarded as rigid designators is that such objects generally have easily ap
plied contingent criteria of identification, identity through time, and re
identification. This is why it is possible to raise the question of stability 
or of substantial change (i.e., change of something belonging to one 
natural kind into something belonging to another). The question of re
identification of a particular can be settled without essential reference to 
other things; of course, if I am to re-identify something through time I 
shall have to keep my bearings in relation to other particulars, but there 
is no mystery about the criteria of re-identification involved, nor any 
need to go to other things. And intuitively one of the motivations for 
looking for natural kinds is that they will tell us what things are in 
themselves, and not in relation to other things, including the observer or 
knower. This is the requirement of Objectivity. But as Locke pointed 
out, the distinction between accidental and essential properties cannot be 
made when we consider an individual completely in isolation: 

particular Beings, considered barely in themselves, will be fo.und to have all 
their Qualities equally essential; and every thing, in each Individual, will be 
essential to it or, which is more true, nothing at all. (Locke, III. vi, 5, quoted by 
Ayers, 262) 

The reason for this is that to determine which properties of an individual 
are essential to it, you would already have to have decided to which kind 
or species it belongs, i.e., what other individuals are relevantly similar. 
Yet on the Modern View, whatever constitutes the individual's self
identity remains through all possible worlds. If transmutations of 
substance are possible, then ex hypothesi the transmuted individual will 
still be referred to by the rigid designator. There is no problem about 
supposing that once the individual is identified we can investigate its pro
perties, although there might, of course, be a problem about how much 
the individual can change and still be itself. But this last question is about 
what determines its identity as that kind of thing: and that brings in a dif
ferent question. 

What makes the case of kinds quite different is that here it is precisely 
the criteria of identity and re-identification that are in question. The 
point can be illustrated in terms of an example of Stephen Schwartz's, in
tended to show that natural kind terms could function as rigid 
designators, by analogy with the following model: 
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Right now I have a certain chemical composition in terms of elements. A cer
tain percentage of me is hydrogen, a certain percentage of me is oxygen, and so 
on. I have no idea what this composition is, but let us call any thing with exact
ly this composition, say, rounded off to whole percentage points, a "trible" ... 
"Trible" has extension but no intension ... "trible" does not semantically mean 
"anything that has the same chemical composition as I now have" ... [that 
description functions] in its de re not its de dicta sense .... Since I mean by "tri
ble" anything that has the chemical composition that I now in fact have, there 
are possible worlds in which I exist but am not a trible. (Schwartz, 309-10) 

In the 'trible' case, as in the much discussed case of the determination 
of the meter length by reference to the actual length of a standard stick 
under certain conditions, there is no problem about using the term as a 
rigid designator. The original act of ostension determines exactly what 
the relevant parameters are: their values remain unknown, but their 
identity is ineluctably fixed. So although meters and tribles are not 
spatia-temporal particulars, they share with those particulars the feature 
of having conditions of identification and re-identification which are en
tirely determinate and independent of their specific defining nature or 
essence. 

Compare now the case of water, that paradigm case for the Modern 
View. We all know what 'water' refers to, so the argument goes, even 
though we may not know, as no one knew until relatively recently, just 
what water is. But now that we believe that water is H20, we must also 
believe that (if we are right) it is necessarily H20, though not analytically 
so. Water' is a rigid designator that refers to the same stuff in every 
possible world. But what are the criteria for something new, whether in 
this world or another, being the same stuff? Unlike ostension of ordinary 
particulars, the meter, or tribles, ostension of water does not come with a 
ready specification of the parameters relevant to re-identification. That 
criterion is what the essential property of water, once it is discovered, is 
expected to supply. According to the Modern View, if what is called 
'water' on twin-earth is not H20, it is not really water, whether or not it 
would have been thought to be so by any criteria available to us before 
we knew its chemical composition. There is far more here than a merely 
semantical assumption: the presupposition of the view of 'water' as a 
natural kind name is that there is some unique principle that will deter
mine, whether we know it or not, whether some novel or even merely 
possible sample is water. 

I have been going along with the idea that one could support the 
metaphysical claim by pointing to the success of science in producing 
tidy taxa. So it is only fair to look at the evidence on the other side. 
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Science can make things messier too. H20 is a chemical characterization 
of water, not a physical one. Physically it turns out that water is a mix
ture of several sorts of molecules: ones containing Oxygen-16 and ones 
containing the isotope Oxygen-18, as well as ones containing isotopes of 
hydrogen (deuterium or tritium) .12 What if all the water on earth contain
ed Oxygen-16 only, and all twin-earth water were made of 0-18? Would 
the latter be water or not? According to the usual story it would: H20 is 
H20. But what is the rationale for this? Well, of course, we knew all 
along that it wasn't what we think that matters but what is really the 
case: that's the whole point of having gained for ontology a measure of 
autonomy from epistemology. So Putnam and others can say: well, of 
course, that was just an example; if you put it like that it might be better 
to use the strictly physical structural properties not the chemical ones as 
the ultimate criterion, for physics, after all, is the fundamental study .... 13 

But this tack has its problems. First, it involves abandoning the 
original intuition that water is a natural kind. In fact it turns out to be a 
mixture, like earth. - Well, that's all right, we've been wrong before: 
that was always epistemically possible. - Yet perhaps one should be 
more disturbed than this to find that water is only a mixture. For wasn't 
it precisely the naturalness of natural kinds, the way they seemed at least 
sometimes to fit in with and explain the behaviour of less basic things, 
that made it attractive to look for their underlying essence? That was the 
principle of perspicuity, ([viii] above) which surely was prima facie 
plausible. 

Perhaps this doesn't matter. It might have seemed that way at first, 
but as science progresses we learn that what seemed natural at one time 
may turn out not to be. Let us then abandon the requirement that natural 
kinds retain an intuitive link with what we would naturally have suppos
ed to be kinds. But what of the more fundamental requirements: Objec
tivity, Explanatory Primacy, and Multiplicity ([i]-[ii]). 

12 See also Boris V. Derjaguin, 'Superdense Water.' Scientific American, 223 (1970) 
52-71, on the hypothesis that water contains another kind, 'water II.' with dif
ferent polimerization properties. 

13 Evan Fales has argued in 'Natural Kinds and Freaks of Nature.' Philosophy of 
Science, 49 (1982) 67-90, that only fundamental entities (and not composite or 
'derivative' entities such as biological taxa) can truly be said to form natural 
kinds. His argument rests partly on the existence of biological 'freaks of nature.' 
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At What Level are Kinds Natural? 

The common faith in the unity of science is generally taken to imply that 
the most fundamental and objective explanations of the properties of 
things are to be found at the physical level. But it also tells us that at the 
physical level everything can conceivably be transmuted into everything 
else. 14 Out of the helium soup all things came, much as Anaximander and 
Anaximenes thought who merely lacked a few details, and back into the 
helium soup we may all revert, given favourable conditions of 
temperature, and so on. So if we emphasize (ii), the requirement of Ex
planatory Primacy, it turns out that we must violate (iii), the require
ment of Multiplicity: There is only one absolute natural kind, and it is 
whatever underlies the primary properties of Lockean matter: energy
matter with its laws, perhaps, or just Space-Time. It also trivializes the 
Semantic Thesis, since it leaves it inapplicable to every kind term except 
one. 15 

But suppose we relax requirements (i)-(ii). We could do this by 
relativizing natural kinds to the interests that happen to be guiding our 
inquiries. In this case there is no special reason to confine ourselves to 
structural properties. Functional properties will be just as good as 
physical-structural ones for picking out an interesting class, and the class 
picked out will be a nominal kind, in just the sense Locke would have ap
proved of. This will give us, agreeably to our intuitions, water and 
biological species; but it wili also yield such dubious candidates as 
thinkers, 16 and such down-right counterexamples as artefacts. 
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14 Bernard Linsky (ibid.) has argued that transmutation of a member of one natural 
kind into a member of another is sometimes physically possible and sometimes 
not. Thus the transformation of Galatea into a living being is physically impossi
ble, but that of lead into gold is not. But surely the differences between these im
possibilities is merely one of degree: the line between technological fiction and 
science fiction is not clear. 

15 But what if quarks are the ultimate particle, and come in just four types? Then 
perhaps there are indeed just four natural kinds, satisfying most of the re
quirements (i)-(vi) if not (vii). But this possibility is not of great comfort to the 
Modern View. For the drive to unity in science is likely to leave us with the con
viction that if there are just four kinds of quarks, then that needs to be explained, 
in terms of something of which there is only one. So it seems we won't be 
satisfied until requirement (ii) is violated. 

16 Paul Churchland has recently argued that Thinker' may indeed be a natural 
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Natural Kinds and Artefacts 

One of the supposed advantages of the view that there are natural kinds 
is that they make perspicuous the difference between artefacts and 
natural objects. 17 But how do they do this? Whether it makes sense to 
think of artefacts as natural kinds depends on your epistemic status. If 
you haven't been warned ahead of time that these are objects demanding 
special criteria of identity and classification, you will simply pick out a 
sample in the usual way and look for some underlying property that they 
all have in common. A Martian anthropologist might well adopt the 
same strategy as an ordinary scientist faced with some naturally occurr
ing stuff: take a sampling, and assuming the individuals or chunks of 
stuff have some property in common in virtue of which they are all of a 
kind, attempt (and why not succeed?) to discover that property. 18 A 
number of reasons might be given for insisting that artefacts do not form 
natural kinds. One is that artefacts are typically defined functionally and 
not structurally. If there are toothbrushes in other possible worlds, they 
might be altogether different from those we know; they might work on 
different physical principles; they might be designed to clean 'teeth' so 
different from ours (in their accidental properties). as not to be 
toothbrushes as we know them at all. But why not? If there is no con
clusive reason for rejecting functional accounts of the nature of natural 
kinds, then toothbrushes in that other world can be members of the same 
natural kind in spite of their difference, just as water can be a natural 
kind in spite of its component isotopes. 

The analogy between the two cases can be made more precise. The 
functional-structural distinction (like the Aristotelian form-matter distinc-

kind, but his argument concerns thinkers as biological organisms. His argument 
is based precisely on the rejection of a functional characterization of any proper 
natural kind. See Paul Churchland, 'Is Thinker a Natural Kind?,' Dialogue, 21 
(1982) 223-38. 

17 Philosophers disagree as to whether biological species should be counted in. See 
e.g., John Dupre, Natural Kinds and Biological Taxa,' Philosophical Review, 90 
(1981) 66-90, who argues that the theory of natural kind terms proposed by Put
nam and Kripke is not applicable to species, because biological terms are not at 
the right level of theory. Others take it for granted that species are natural kinds. 
See e.g., Michael Ruse, 'Species: Natural Kinds, Individuals, or What?' (un
published paper presented at the Simon Fraser Conference on Natural Kinds, 
February 1983). 

18 D. Putman, Natural Kinds and Human Artifacts,' Mind, 91 (1982) 418-19. 
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tion to which it is the modern heir) is a relative one. The chemical pro
perties of water, determined by its structure as H20, may be viewed as 
functional in relation to its underlying physical structure .19 The func
tional level of a system admits of several realizations in terms of different 
structures. So here the different isotopes of oxygen or hydrogen can be 
viewed as providing different structural realizations of the functional 
stuff water. 

Another argument for rejecting artefacts is that the sort of func
tionality possessed by artefacts is defined entirely in terms of the pur
poses of human beings. This violates the principle of Objectivity: the in
tuitive requirement that natural kinds not owe their nature to some rela
tion that they bear to some other thing. That is a better argument, if the 
principle is acceptable: but the principle itself clashes with the tendency 
most defenders of natural kinds have to ascribe that status to species. For 
on at least some (probably the best) views of species a class is defined as a 
species in terms of its relation to other classes of individuals from which 
it is descended, as well as to other cognate classes related by common 
descent. 

But most likely to be found persuasive among the reasons for ex
cluding artefacts from the club of natural kinds is that they are not such 
as to provide the subject of any interesting laws: they violate even (v), 
the weak requirement of Stability. This is, of course, just the sort of 
pragmatic consideration that Locke would have approved of. Some 
generalizations can clearly be found to fit artefacts of a given kind, 
however. Some artefacts, moreover, are built to make use of fundamen
tal laws (atomic motors or bombs, for example, or artificial organisms 
obtained as the result of recombining DNA), the generalizations that we 
can make concerning them may be as firm as those we can make about 
similar but naturally occurring objects, such as the sun or viruses. So it 
seems we must work harder to exhibit the difference between a mere 
generalization and a respectable law. 

Laws and Counterfactuals 

I have argued that the type of re-identification of the quasi-individuals 
purportedly designated by natural kind terms requires that we make 
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19 See H. Putnam, 'Minds and Machines,' in A. Anderson, ed., Minds and 
Machines (Englewood-Cliffs, NJ: Prentice-Halll964) 72-97. 
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substantive inductive assumptions. We assume that there are further in
stances of this kind or stuff, and that some relevant respects could be 
found to serve for their identification or re-identification. Unlike the case 
of particulars or of parameters defined on fully determinate paradigm 
cases, no interesting natural kind can be determined without reference to 
laws. 20 

The reason, as we saw, is that an individual's spatia-temporal boun
daries can be (roughly but) completely surveyed: the individual can 
thereafter be re-identified - at least in theory - without appealing to 
any qualitative properties. A collection of individuals or chunks of stuff, 
by contrast, cannot be so surveyed except in the trivial case where all its 
members are available for perusal at a given instant. Therefore natural 
kinds cannot be re-identified across possible worlds by means of rigid 
designators only: there will always be an implicit application of some 
property criterion. For natural kinds, there is no necessity without essen
tialism. But what is the status of the laws involved? 

A classic test of a law as contrasted with a mere generalization is that 
a law should support counterfactual conditionals. Recall a standard ex
ample: 'All the screws in Smith's car are rusty' is not, even if true, ade
quate support for the counterfactual conditional (said of a brand new 
screw) 'If this screw were in Smith's car it would be rusty.' This implies 
that the screws in Smith's car do not form a natural kind, because 
whatever is true of them as a class does not hold across possible worlds. 
The expression 'screw in Smith's car' does not function as a rigid 
designator. 21 A generalization such as 'Bits of ferrous metal rust over 
time when exposed to humid air,' on the other hand, does support the 
corresponding counterfactual conditional, and intuitively 'ferrous metal' 
does function as the rigid designator of a natural kind. Do we then have 

20 This might not be true, as Ayers observes, if the fundamental properties of mat
ter were observable (if extension for example remained the fundamental property 
of the natural kind 'Matter'). But the perspicuity of fundamental properties 
quickly became lost, since Locke, in the complexities of sub-microscopic theory. 
'[N]either the fundamental properties now ascribed to primary particles by 
present-day physics nor, therefore, the particles themselves could be either em
pirically identified or conceived independently of the general law governing the 
behavior of those particles.' (Ayers, 255). 

21 It may, of course, function so on the appropriate de rereading. But the standard 
doctrine is that it does not so function when it is read as referring to an open 
class. 
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here a criterion for natural kinds that will yield an unequivocal sorting of 
kinds into natural kinds and others? 

We do not. One reason is this. The standard difference between a law 
and a true generalization is that the former, but not the latter, is pro
jected onto unexamined cases. 22 But this is not a difference we can use. 
For in the case of natural kinds projection is construed on the model of 
re-identification, insofar as the kind is treated on the model of an in
dividual. And so we could argue that we are not properly speaking pro
jecting anything onto unexamined cases, since we are speaking only of 
what is true of the kind we have identified and examined. Conversely we 
could point out that even in the case of the non-law we are committing 
ourselves to projection in the minimal sense of the re-identification of the 
elements of the set already examined. In the case of the screws in Smith's 
car, for example, the generalization mentioned commits us to the belief 
that if one of them is lost from sight and then turns up again, it will be 
found to be rusty. 

A second problem is this. Laws of nature could give us an une
quivocal criterion for sorting kinds into Natural and Others, only if we 
could assume that all laws were valid in all possible worlds. But why 
should we assume this? Some laws are more deeply entrenched than 
others, and we can imagine worlds where at least some physical laws are 
different. A hierarchy of laws might be posited, such that some are 
'deeper' than others, so that the most 'superficial' laws would also be 
those that we could most easily imagine to be different. Some of the con
stants of physics, for instance, though they must be treated as laws in our 
world, - and though they might turn out to be deducible from principles 
so deep that we could not really imagine what the world would be like if 
they were false - seem metaphysically contingent: the speed of light, for 
example, or Avogadro's number.23 
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22 Cf. Nelson Goodman. Fact, Fiction, and Forecast, 2nd ed. (New York: Bobbs
Merril Co. 1965) 20: 'the first is accepted as true while many cases of it remain to 
be determined, the further, unexamined cases being predicted to conform with it. 
The second ... , on the contrary, is accepted as a description of contingent fact 
after the determination of all cases, no prediction of any of its instances being 
based upon it.' 

23 And what of the rate of explosion in the original Big Bang? John Leslie has 
recently argued that had this parameter been different in minuscule proportion 
the whole course of the universe would have been different enough to preclude 
the possibility of life, for example. From this it would follow that in the possible 
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If there is a hierarchy of laws, there might also be a hierarchy of 
Kinds: in which case there would no Equipollence (requirement [vii)). In 
a world where the speed of light is different, photons might still exist, but 
some elementary particles normally generated by bombardment of 
photons would not. The resulting hierarchy would not be an Aristotelian 
tree of definition; but it would reflect something like the ease with which 
we could envisage the natural kinds in question changing their nature or 
going out of existence. And that seems implausible, insofar as part of the 
motivation for playing this natural kind game was to get, like 
Parmenides, something metaphysically objective whose stability would 
be independent of any epistemic vagaries. Equipollence, however, is of 
low rank on our list of requirements: so this argument cannot be given 
much weight. 

A more serious problem is that the criterion of distinction according 
to which laws are distinguished from non-laws is completely relative to 
the epistemic context of envisaged continuity and change. Insofar as 
natural kinds are based on law-likeness, they will then be infected by this 
epistemic relativity. Let me explain. 

That some generalizations support counterfactual conditionals and 
others fail to do so is, I suggest, an illusion. Instead, the fact is that any 
counterfactual is supported by some relevant generalization, provided its 
antecedent does not cause us to doubt the generalization in question. The 
illusion derives from our settled beliefs about what changes can be en
visaged together. 24 Consider again the generalization about the screws in 
Smith's car. It is true on the most obvious reading that if we are holding a 
perfectly clean screw we are not willing to believe the counterfactual con
ditional that if it had been in Smith's car it would have been rusty. This is 
because of the way that our causal beliefs fit together. If we believed the 
antecedent of the counterfactual, this together with other beliefs that we 
hold would give us a reason, to doubt the truth of the generalization. But 
that is not enough to distinguish law-like from non-law-like generaliza-

world where the Big Bang took a fraction of a second less time - surely a con
tingent matter - there would have been no biological laws at all - unless there 
can be laws that never have instances. Whatever (if anything) explains the rate of 
the Big Bang, then, must be deeper than any biological (and at least some 
chemical?) laws. See John Leslie, The Need to Explain Life' (paper read to the 
Canadian Philosophical Association, June 1982). See also George Gale, The An
thropic Principle,' Scientific American 245 (1981) 154-65. 

24 This is related to what Goodman calls 'cotenability' (Goodman, 15). 
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tions. For (a) the antecedent of the present counterfactual conditional can 
be given a reading that does not impugn the generalization, in which case 
the latter does lend support to the former; and (b) for any putative law 
one can construct a related counterfactual conditional which it will not 
support, because believing the conditional's antecedent would give us 
reason to doubt the 1aw.' Here is an example of each sort: 

a) Suppose a context in which you have found a screw and are 
wondering whether it fell out of Smith's car. Here the antece
dent gives no reason to disbelieve the generalization, and the 
counterfactual is quite properly supported by it. 

b) Suppose on the other hand that I am offered the law that 
'light travels in straight lines' in support of the counterfactual 'If 
these apparent light sources had been one and the same light 
source located behind the sun, they would not have presented 
negative parallax.' Here the realization of the antecedent of the 
counterfactual conditional would cast doubt on the truth of the 
1aw'; so the latter can provide no support for the conditional. 

If this is right, our conceptual scheme involves a complicated hierar
chy of variously entrenched general beliefs. Corresponding to those, one 
might posit a hierarchy of 'natural kinds,' tied to the hierarchy of 
credibility among competing projections. And that hierarchy will be 
epistemically relative in yet another respect. 

Projectible Predicates as Vestigial Natural Kinds 

Goodman pointed out that however difficult the classical problem of in
duction may be, there is a deeper problem stalking any solution to it. If 
we allow ourselves a completely free choice of predicates, we can find as 
strong an inductive argument for any general proposition as for its con
tradictory. Goodman's discussion of what has become known as the 
'Grue-Bleen Problem' is too well known to rehearse. Nevertheless, I think 
it has a bearing on the topic of natural kinds which has not been general
ly noted.25 
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Suppose two speakers confronting each other, one of whom insists on 
the 'grue-bleen' vocabulary, while the other's vocabulary is that of or
dinary English. There is no logical asymmetry between the two 
vocabularies on the basis of which to prefer one or the other. (It would 
be a crude mistake, for example, to claim that one of the term pairs is 
defined while the other is primitive: for each is primitive to itself and 
defined to the other.) Nevertheless, each vocabulary in effect embodies 
an empirical hypothesis contrary to that of the other. And since ex 
hypothesi each speaker has the same body of inductive evidence to sup
port the hypothesis embodied in their preferred terminology, they can 
only await the outcome. At the crucial time t, in terms of which each 
defines the other's terms, the loser will be astonished to observe that 
something in the world has changed colour without cause. If we are 
right, it is the 'grue-bleen' speaker who will be surprised: for what was 
bleen will suddenly turn grue, and vice versa, contradicting the general 
principle that changes do not come about uncaused, or - more plausibly 
- showing that her predicates were not projectible. It is logically possi
ble, however, that we 'green-blue' speakers should be the ones astonish
ed. The question then is this: Why is it that we are so utterly confident 
that it is the former event and not the latter which time t will witness? 

Goodman's own explanation is based on the purely linguistic fact of 
'entrenchment': entrenchment is merely the history of the actual occa
sions of projection of a predicate, and it is what determines its projec
tibility (Goodman, 95). But this answer seems to call for some deeper 
level of explanation. A naturalistic account suggests itself: the projectible 
properties themselves are natural in the following sense: they are the sort 
of properties that our neural apparatus more naturally tends to frame, 
and they are such as a result of evolutionary success. Their evolutionary 
success, in turn, is due to the fact that they tend to correspond to useful 
properties in the world. Useful properties have to be real, but they need 
have no special basic or explanatory status. Entrenched properties in
clude 'secondary' properties as well as 'primary' ones; they obviously 
don't assign a particularly privileged position to kinds and stuffs, let 
alone natural kinds. Nevertheless, entrenched properties are as natural as 
we are likely to get. 

As science progresses or changes, so do the properties we think im-

genuine kinds, and thus enable us to interpret ordinary statements affirming that 
certain things are or are not of the same kind, or are more akin than certain other 
things (Goodman, 121). 
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portant and the kinds of things we hold most basic. And what that 
amounts to is a reduction of the whole idea of objective and stable 
natural kinds. The shifting set of vestigial natural kinds we are left with 
- projectible properties, which it is the task of science to relate to each 
other and arrange in a hierarchy of depth and importance - do not do 
well by our desiderata for natural kinds: 

(i) Their Objectivity is a mere presumption; (ii) their explanatory role 
can be more or less basic to any degree; (iii) multiple they are, but so 
numerous as to be trivially so; (iv) their boundaries are not always 
sharp; (v) they are unevenly stable; (vi) they are not unique in member
ship, (vii) nor equipollent; and (viii) they are the less perspicuous the 
deeper in the hierarchy they lodge. 

Why then be tempted to declare some subset of kinds to be privileged 
by nature? Out of a natural desire, perhaps, to look forward to the mo
ment when science will rest from its labours and we shall know the sim
ple Truth. But the impulse results only in the solemn and arbitrary 
silliness of all Class Systems. The Modern View is just nostalgia for the 
intellectual abandon of Theology. We might as well earnestly inquire of 
Bernie Katz's Catholic informant whether eating a tasteless cookie is 
essentially cannibalism, or mere theophagy. Whether the kinds of en
tities posited by science are objectively real, poses a genuine 
philosophical problem. And it may look as if the problem of natural 
kinds, standing mid-way between the scientific and the metaphysical 
could contribute to that reconciliation of the two whereby contemporary 
philosophers strive to atone for their former contempt for science. But 
this hope is forlorn. Between the scientific and the metaphysical problem 
there is no room for a further contribution of philosophy. The 
philosophical problem of natural kinds is not a hybrid, but a chimaera. 26 

July, 1983 
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26 An earlier version of this paper was presented at a Conference on Natural Kinds 
at Simon Fraser University, February 1983. I am grateful for comments from 
Mohan Matthen, delivered at that conference. Thanks also to Kathryn Morgan 
and Bernard Katz. 




