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Abstract  

The aim of the present paper is to contribute to the discussion about the 
laws in biology. In this respect two of the arguments proposed against the 
existence of laws in biology are first reconstructed and discussed: that of 
the non-universality (Smart 1963) and that of the evolutionary contingency 
(Beatty 1995). Later on, the distinction between natural laws (laws of 
nature) and scientific laws (laws of science) is introduced and the 
consequent distinction between biological laws and the laws of biological 
sciences. Finally, this topic is discussed from the point of view of the 
structuralist conception of scientific theories, hand in hand with the 
distinction between fundamental and special laws, and the reconstruction 
of genetics made by Balzer and Dawe (1990), further developed by 
Lorenzano (1995, 2000, forthcoming), and by Balzer and Lorenzano 
(2000), and in particular of the fundamental law of fit. 

 
Resumen 

El objetivo del presente artículo es contribuir a la discusión acerca de 
las leyes en biología. Para ello, en primer término, se reconstruyen y 
discuten dos de los argumentos presentados en contra de la existencia de 
leyes en biología: el de la no-universalidad (Smart 1963) y el de la 
contingencia evolutiva (Beatty 1995). Luego se introduce la distinción 
entre leyes naturales (leyes de la naturaleza) y leyes científicas (leyes de la 
ciencia) y la consiguiente distinción entre leyes biológicas y leyes de la 
biología. Por último se discute esta problemática desde el punto de vista de 
la concepción estructuralista de las teorías científicas, tomando en cuenta 
la distinción entre leyes fundamentales y leyes especiales y la 
reconstrucción de la genética hecha por Balzer y Dawe (1990), 
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posteriormente desarrollada por Lorenzano (1995, 2000, por aparecer) y 
por Balzer y Lorenzano (2000), y en particular la ley fundamental de 
coincidencia. 

 
1. Smart and universality 

Smart’s argumentation goes through the following steps. (Smart, 
1963) First of all he characterizes the concept of “law in the strict 
sense”, which he assumes to be applicable to the laws of physics 
and chemistry. Then he analyzes what is usually considered as laws 
of biology in order to know whether they possess the same 
characteristics as the laws of the before mentioned disciplines.  He 
concludes that there are no laws (in the strict sense) in biology at all, 
but only generalizations. 

Smart characterizes the concept of law in the strict sense in the 
following way (characterization which corresponds roughly to the 
classical analysis of the concept of fundamental law (Hempel & 
Oppenheim 1948)).  According to these analysis a proposition is a 
law in the strict sense if and only if it satisfies the following 
conditions: i) it is universal, i.e. it is a general proposition which 
only contains universal quantifiers, such as (x)(Fx→Gx); ii) its 
scope is unlimited, i.e. it applies everywhere in space and time; iii) 
it doesn’t contain either explicit or implicit reference to particular 
objects, i.e. it neither makes use of proper names nor refers tacitly to 
proper names; iv)  it contains only general terms, i.e. it contains 
only purely universal predicates (according to the terminology of 
Popper 1935, sections 14 & 15), also called purely qualitative 
predicates (Hempel & Oppenheim 1948, p. 269), which don’t refer 
to any particular object nor any spatial-temporal localization. 

To find out if there are biological propositions which fulfil the 
above mentioned conditions and can therefore be called “laws in the 
strict sense”, Smart invites us to analyze what is usually presented 
as laws in biology. First of all he considers the following 
proposition, which – he says – is a proposition which obviously 
belongs to natural history: ‘albinotic mice always breed true’. 
Referring to that proposition, Smart states that although in the 
logician’s sense it is general, it is not a law in the strict sense, 
because it carries with it implicit reference to a particular entity, 
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namely, the planet Earth. Then Smart claims that even if we 
redefine the term “mouse” without referring to the Earth, but 
through a series of properties A1, A2,..., An, which only mice from 
the planet Earth possess, it is very likely that the proposition that all 
those who possess those properties and are albinotic breed true is 
false. In any other planet belonging to a remote galaxy there could 
exist a species with these properties which is albinotic but doesn’t 
breed true. In such a case, this proposition would not be universally 
true and, therefore, wouldn’t have an unlimited scope. We could, 
thence, conclude that the before mentioned proposition is not a law 
in the strict sense or a fundamental law. 

If we now concentrate on the so-called “Mendel’s Laws”, not 
only do we realize that we can’t be sure of their validity outside the 
limited zone of the Earth but also on the Earth itself we find 
exceptions. As Smart remarks not even terrestrial populations 
segregate perfectly according to the “Law of Mendelian 
Segregation”. There are a lot of reasons for this, the most important 
one, is according to him, the phenomenon of crossing-over (Smart 
1963, pp. 55-56).  

 
2. Beatty and necessity 

Another argument against the existence of biological laws, often 
discussed lately, is based on the so-called “evolutionary 
contingency thesis” and presupposes a modal analysis of the 
concept of law (‘natural law’ or ‘law of nature’), in terms of nomic 
or natural necessity. According to this analysis, a proposition to be 
considered a law would need to express more than a true regularity, 
that is to say, it must be not just universal and contingently true but 
it must also possess natural or nomic necessity. Beatty (1995), 
however, claims that there are two types of generalizations about 
the living world, namely, mathematical, physical, or chemical 
generalizations (or deductive consequences of mathematical, 
physical, or chemical generalizations plus initial conditions) or  
distinctively biological generalizations. If any given generalizations 
belong to the first kind, they cannot be considered as biological 
laws. If they belong to the second kind, they describe contingent 
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outcomes of evolution, and therefore do not possess natural or 
nomic necessity, so that they cannot be considered as natural laws. 

Beatty distinguishes between two senses of evolutionary 
contingency, that is, two ways in which the evolutionary agents can 
break and remake the rules and in which nature fails to necessitate 
the truth of biological generalizations: a) The weaker sense (which 
Carrier (1995) calls “simple contingency”) refers to the dependence 
of biological generalizations on  circumstances in general. 
According to it the conditions that lead to the evolutionary 
predominance of a particular trait inside a particular group can 
change in such a way that the predominance of the trait declines. b) 
The stronger sense (called by Carrier (1995) “high-level 
contingency”) addresses the failure of the circumstances to 
determine the outcome unambiguously. According to it all 
generalizations describe “contingent” states of affaires, because the 
evolution can lead to different outcomes from the same starting 
point, even when the same selecting pressures are operating. 

The evolutionary contingency thesis, as Beatty remarks, makes 
sense through and is supported by other issues in the philosophy of 
biology to which it is related, namely, the explanatory ideals of 
biology, especially “theoretical pluralism”, as well as the nature of 
controversy in biology, specifically the “relative significance” 
disputes. For Beatty, “theoretical pluralism”, according to which 
different items in the domain require explanations in terms of 
different theories or mechanisms, is characteristic of biology, in 
contrast to the theoretical monism of the Newtonian tradition, which 
tries to explain a domain of phenomena in terms of as few different 
mechanisms as possible, and best of all one single mechanism. For 
him, the controversies of “relative significance” are also 
characteristic of biology, where the extent of applicability of a 
theory or mechanism within a domain is discussed. This refers to  
the proportion of items of the domain governed by the theory or 
mechanism and does not pose the question  whether the assumed 
theory or mechanism is the correct account of the domain. 
 
 
3. Examination of Smart´s and Beatty´s  arguments  
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A possible strategy against Smart´s argument is to question the 
analysis that he makes of his examples. Ruse (1970) and Munson 
(1975) did  precisely this. For them the sentence ‘albinotic mice 
breed true’ is not something that a biologist or geneticist could 
present as a law in the strict sense or as a fundamental law. It must 
rather be considered a derived law or an instance of a law. On the 
other hand, they assert that Mendel’s Segregation Law, as far as it 
possesses a universal form, it doesn’t refer – explicitly or implicitly 
– to particular objects (such as the Earth), is spatial-temporally 
unrestricted, and doesn’t contain other terms which are not general, 
thus satisfying the requirements that, after Smart, a proposition must 
satisfy to be called “law in the strict sense”. With respect to the 
existence of exceptions, Ruse points out that it is not the Law of 
Segregation the one which must be modified, but the other law 
attributed to Mendel, namely: the Law of Independent Assortment, 
and  not due to crossing-over – like Smart claims – but to other 
phenomenon known as ‘linkage’. Ruse (1970, pp. 243-244) also 
points out that even if it is true that there are exceptions to Mendel’s 
Law of Segregation, particularly due to extra-chromosomal genes, 
the exceptions form a very small proportion of the whole, certainly 
no greater than one finds in the case of most physical laws. 

On the other hand, we have seen that the evolutionary 
contingency thesis, which finds support and makes sense through 
“theoretical pluralism” and the disputes of “relative significance”, is 
for Beatty sufficient to deny that biological generalizations are laws. 
But, even if he says he doesn’t know whether there are physical or 
chemical laws, he concedes that it is possible that physical and 
chemical generalizations, which are true of the living and non-living 
worlds, are contingent, maybe not evolutionarily contingent, but 
“cosmologically”. In fact, as Carrier (1995) points out, the 
evolutionary contingency thesis seems not to be exclusive of 
biology in any of the two senses, weaker or stronger. In relation to 
the weaker sense, concrete results achieved on the basis of all 
scientific laws heavily depend on boundary and initial conditions 
which have been chosen. As to the stronger sense, the occurrence of 
random changes, turning evolutionary explanations non-predictive, 
it is a situation which is present in  quantum mechanics too (where 
it is impossible to predict quantum phenomena; only predicted 
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means and relative frequencies of measured values can be 
predicted). Moreover, “theoretical pluralism” and the controversies 
of “relative significance” are more common in physics than Beatty 
thinks and  so are not just characteristic of biology. 
 
4. Laws of Nature, Laws of Science and the Structuralist 

Concept of Fundamental Law 

“When philosophers discuss laws of nature they speak in terms 
of universality and necessity”, writes van Fraassen (1989). The two 
preceding arguments against the existence of biological laws refer 
precisely to the lack of universality and necessity of the laws of 
biology. As we have seen, however, with such criteria it seems that 
not only the laws of biology should be discarded as true laws but 
also the more respectable laws of physics. In fact, due to the lack of 
unproblematic criteria for laws of nature, van Fraassen (1989) 
proposes that we dispense with the category. His criticism of the 
concept of natural or nomic necessity and his consequent skepticism 
about the notion of natural law or law of nature is shared with other 
authors, such as Swartz (1995). To accept this, however, doesn’t 
imply for them that there are no fundamental equations or basic 
principles of theories which do in fact structure actual scientific 
practice; except that these, as opposed to natural laws or laws of 
nature, are conceived of as scientific laws (after Swartz 1995) or 
laws of the models (after van Fraassen 1989, 1993). Such laws are 
not conceived of as empirical regularities which govern the natural 
world around us, independent of whether intelligent beings possess 
knowledge of the truth and necessity of those regularities or not, or 
of whether an appropriate symbolic representation for some of those 
regularities has been developed or not, but as human creations. This 
refers to those regularities of the natural world (or better of the 
modeled world) known by us and which are put in the appropriate 
symbolic form and are adopted in our collective effort to explain, 
predict and control such a world. 

For such laws  is not necessary to possess an unlimited scope, to 
apply everywhere in space and time, and to have as domain of 
discourse something like “one big, cosmic application”, which 
constitutes one single or “cosmic” model (Stegmüller 1981, 
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Mosterín 1984). In spite of the fundamental laws of some 
cosmological theories, which are applicable to the cosmic model, 
and so would be the laws of the “big unified theory”, if such a thing 
would exist, this is not, however, the standard situation. The laws of 
physical sciences do apply normally to partial and well-determined 
physical systems and not to the cosmic model. And the same occurs 
with the laws of biological sciences. 

With respect to necessity, if this term is used at all, it is not used 
to attribute natural necessity but at most necessity of the models 
(van Fraassen 1977, 1989, 1993; Swartz 1995). 

On the other hand, it must to be considered that despite the 
repeated and renewed efforts in this way, we don’t have yet  a 
satisfactory concept of scientific law at hand.1 It rather seems that 
the concept of scientific law, and in particular that  of fundamental 
law, must be approached using  Wittgenstein’s model of ‘family 
resemblances’. As Moulines says, “even if we cannot give 
necessary and sufficient conditions in order to determine whether a 
given statement is a fundamental law, it is possible however to point 
out to certain ‘symptoms’, some of them even formalizables” (1991, 
p. 233). Some of such symptoms are, for instance, the systematizing 
and/or (empirically) almost-vacuous character of fundamental laws 
and their ‘synoptic’ character. In relation to the first aspect, it could 
be said that fundamental laws are statements schematic and general 
enough to have a rather analytical flavour, which the respective 
scientific community accepts as valid in all the theory’s 
applications, and whose primary role is to guide the specialization 
process, that is, to provide a frame for the formulation of other laws 
(the so-called ‘special laws’),2 which apply to a more restricted 

                                                           
1 See Stegmüller (1983) & Salmon (1989) for an analysis of the difficulties 
which confront the classical explication of the concept of scientific law, 
Hempel (1988) for a proposal of modification of such an analysis and 
Weinert (1995) for a relatively up-to date analysis of the problem of the 
nature of laws. 
2 The expressions ‘law in the strict sense’or ‘fundamental law’ and ‘special 
law’ are not used here in the sense of Fodor (1974, 1991), i.e. in the sense 
of laws which belong to different kinds of sciences, to fundamental or 
basic sciences the first ones and to special sciences the second ones, but in 
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domain. In relation to the second aspect, it means that any correct 
formulation of a fundamental law must relate every fundamental 
term of the theory in only one ‘big’ formula, as a ‘cluster-law’. This 
trait, however, seems not to be possessed by every plausible 
candidate to be a fundamental law (for instance, the fundamental 
laws of continuum mechanics and of electrodynamics (after 
Bartelborth 1988)), though for a great class of fundamental laws 
analyzed until now. 
 
5. The Fundamental Law of Genetics 

Before we continue, and taking into consideration what we 
already said about fundamental laws, I would like to point  out to a 
difference between what I think and what Smart, Ruse, Munson and 
(perhaps) Beatty do. They seem to believe that if there is such a 
thing as a “law in the strict sense” or a “fundamental law” in 
genetics, it must be found among the so-called ‘Mendel’s Laws’. 
Independently of the doubtful attribution to Mendel the formulation 
of the laws later baptized after him (see Bennett, 1964, 1965; 
Brannigan, 1979, 1981; Corcos & Monaghan, 1984a, 1984b, 1985, 
1990a, 1990b, 1993; Heimans, 1962, 1969, 1971; Olby, 1979; 
Lorenzano 1995, 1997, 1998b), I can not agree with that belief. 
Neither of them – neither the Segregation Law nor the Law of 
Independent Assortment – is schematic and general enough to 
connect all or almost all the terms of the theory and to be accepted 
by the corresponding scientific community, that of the geneticists, 
as valid in every theory’s applications and as giving a frame which 
permits formulation of special laws of genetics. Such laws, 
therefore, cannot be considered the fundamental laws of genetics. 
And what it seems to be even worst for those who think that 
genetics possess at least one fundamental law, geneticists have not 
formulated such a law yet, that is, it cannot be found or “observed” 
in the literature (authors like Kitcher (1984) and Darden (1996) 
agree on that). 

                                                                                                                         
the sense of the structuralist conception, i.e. as referring to different kinds 
of laws of one and the same theory. See Balzer et al. (1987) for a complete 
presentation of this metatheoretical conception. 
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On the other hand, however, the fact that such a law has not been 
explicitly put down is not terribly significant: if we accept that 
scientific theories are non-linguistic entities which admit of 
alternative and equivalent (linguistic and other) formulations, then 
we do not need to follow them too close. The reconstruction of 
genetics made from the point of view of the structuralist conception 
of scientific theories by Balzer and Dawe (1990), further developed 
by Lorenzano (1995, 2000, forthcoming), and by Balzer and 
Lorenzano (2000) suggests, on systematic grounds, the existence of 
a fundamental law of genetics. In such a reconstruction the ‘axiom 
of fit’ has been identified as a law which connects every term of the 
theory in one big formula, and which is accepted as valid in every 
application of the theory, this providing a frame for the formulation 
of different special laws, which are valid only in some applications, 
among them the so-called ‘Mendel’s Laws’. Our opinion is that 
such a law, not “directly observed” but ‘reconstructed’ or made 
explicit by the reconstruction, allows us to understand the unitary 
character of genetic theory with its different models and the way 
geneticists do their job better. 

Genetics has to do with distributions of genotypes and 
phenotypes, and the way in which they are related to each other. 
The proposed fundamental law of genetics states that the theoretical 
frequencies of genotypes should coincide with those observed in 
progeny as expressed in the corresponding distribution of 
phenotypes, meaning that, for any given parental pair, the genetic 
distributions of genotypes and of phenotypes in the progeny of this 
pair fit with each other. The distributions should ideally fit, in the 
case that we do not take into account features of approximation that 
genetics contains like practically all empirical theories, or they 
should just approximately fit, in such a way that according to some 
statistical procedure, for instance, the distances between the 
coefficients which represent the genotypical distribution and the 
phenotypical relative frequencies don’t go over a given ε. This law 
binds together the most important concepts of genetics in an 
inseparable way. This purely syntactical feature distinguishes it as a 
cluster-law, in fact, the cluster-law of genetics. Moreover, this 
cluster-law is assumed to hold in all models of genetics, and 
therefore may be seen as the fundamental law of genetics. 
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The axiom of fit provides a frame for various specializations, 
and we can point  out to the historical fact that several  of such 
specializations have occurred. Of course, these historical 
‘specializations’ do not have the form of processes of specialization, 
simply because, historically, there is no fundamental law to 
specialize. Historically, what happens is the introduction of different 
specific genetic laws, which are valid only in some applications. But 
with hindsight it turns out that these laws are specializations of a 
fundamental law postulated on purely systematic grounds, and 
without direct historical or ‘empirical’ evidence. We think that this 
systematic argument gives some credit to our view that the axiom of 
fit is, in fact, the fundamental law of genetics. 

As an objection to taking the axiom of fit as a fundamental law 
one might point to its triviality.  The axiom of fit has little empirical 
content. If the relative frequency of phenotypes is determined 
empirically and the distribution of genotypes is hypothetically 
postulated the axiom of fit amounts to saying that the coefficients in 
the distribution of phenotypes and in that of genotypes in the 
offspring are equal. Checking this is a paper and pencil task and 
does not involve empirical work. The objection then is that such 
empirically empty ‘laws’ should be dismissed as candidates for a 
fundamental law, and that therefore the axiom of fit cannot be taken 
as the fundamental law of genetics. This consideration may explain 
why geneticists have not considered the axiom of fit as a 
fundamental law and the lack of such a law in the literature of 
genetics. But this resistance to it is unfounded – as we have seen –, 
and results from a misconception of the role which fundamental 
laws play in science. Several examples from physics and 
economics3 have shown that the primary role of fundamental laws is 
to provide a conceptual frame in which further, empirically non-
trivial laws can be formulated. Fundamental laws do not primarily 
express empirical connections but have a rather analytical flavour. 
This is true for Newton’s second law as well as for the assumption 
of utility maximization in economics. The genetic axiom of fit has 

                                                           
3 For classical particle mechanics and general equilibrium theory, see 
Balzer et al. (1987). 
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exactly the same status. Connecting the theoretical distributions of 
genotypes with the other, empirically more accessible notions, via a 
function which goes from the first to the second ones, the axiom of 
fit provides a frame in which further specializations concerning the 
number and kind of the genotypes involved as well as the way in 
which they are distributed in the offspring and related to the 
distributions (relative frequencies) of phenotypes can be formulated. 
In this respect, the axiom of fit is in good company with other,  well 
established and acknowledged fundamental laws. 

It could then be claimed that there is at least one fundamental 
law in biology; however, such a law is not – as Ruse and Munson 
thought – some of the so-called ‘Mendel’s Laws’, in particular that 
of Segregation, but the axiom of fit, as established through a 
structuralist reconstruction of genetics. On the other hand, we think 
that there exists the possibility of identifying fundamental laws in 
the aforementioned sense in other biological theories too, as 
suggested by the remark of van Fraassen (1987) about the lack of 
generality of the Hardy-Weinberg Law of population genetics and 
the analysis of population genetics and evolutionary theory made by 
Beatty (1981), Brandon (1997), Kitcher (1989), Lewontin (1974), 
Lloyd (1988), Sintonen (1991), Sober (1984, 1989, 1997) and 
Thompson (1989), among others, suggest. But considering this 
possibility goes beyond the limits of this  paper. 
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