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The concept of a presentation of a theory is often introduced in discussions of the "semantic view" of
theories to characterize the way in which models for a theory are specified. Presentations are most often
thought of as definitions of the kinds of systems represented in the models. It is argued that the concept
of a presentation can be widened to permit consideration of the links between epistemologically
motivated accounts of theory structure and some metaphysically motivated accounts of the growth of
scientific knowledge. Conceptual maps are discussed as a possible elaboration of presentations which
support Hull's metaphysical conception of theories as conceptual historical entities.
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elaborated to provide a suitable metaphysical foundation for a cluster 
of accounts of the growth of scientific knowledge, known, 
unfortunately, as evolutionary epistemology. In the present paper I 
will focus on several central aspects of one variant on this view due, 
primarily, to Hull (1980a), though bearing importantly on views 
expressed by Toulmin (1971, 1972). The basis for this extension of the 
semantic view is a characterization of the structure of presentations 
of theories as a kind of "definition". Some important properties of 
these "definitions" make them necessarily pragmatic. The chief virtue 
of this view is that it preserves the semantic character of the 
semantic view, while permitting direct application to problems of the 
growth of scientific knowledge (or put neutrally, change in conceptual 
systems). 

A second observation germane to the issue of the metaphysical 
implications of epistemologically motivated accounts of theory 
structure is that there has been a trend in modern philosophy of 
science away from logical reconstruction of theoretical structures in 
science toward description of the actual structures employed by 
scientists. The semantic view's contribution to this trend is to focus 
on models for a theory rather than theories in themselves. As van 
Fraassen remarks, "The models occupy centre stage." (1980, p. 44). 
Coupled with van Fraassen's claim that scientists' use of 'model' is 
not so different from philosophers' use as was once believed, one 
suspects that it is an intended virtue of the semantic approach that 
the actual objects constructed by scientists are being discussed. And 
this is a virtue over and above the practical virtue of not having to 
actually axiomatize theories, as pointed out by Suppes (1967). 

While I applaud this trend, I believe it has contributed to 
confusion over (1) the goals of philosophy of science (reconstruction 
for epistemological purposes vs. description for historical purposes) 
and (2) the relation between these philosophical reconstructions and 
the actual structures used by scientists. 

To help clarify these issues, and to enable a clear statement of the 
status of the view developed below, I claim that all philosophical 
accounts of scientific theories presuppose at least the following two 
meta-principles: 

(1) Reconstruction. Philosophical analyses of theories are, 
and are intended to be, reconstructions from the "sayings" of 
scientists. That is, theories as explicated by philosophers 
are not identical with, but rather are abstracted from, the texts 
(or parts of texts) or utterances of scientists. 

(2) Public Availability. Regardless of scientists' ability 
to provide philosophical analyses of their theories, the 
essence of such reconstructions by philosophers are understood by the scientists that use theories. 

The first principle characterizes the sense in which the explication of 
a theory rests on highlighting certain of its properties. Logical 
reconstructions attempt to reveal epistemic import by emphasizing 
logical, often deductive, structure. Historical reconstructions 
emphasize the temporal additions, deletions and modifications of a 
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theory's structure in order to capture the process of conceptual 
change. 

The second principle suggests that despite the fact that 
philosophical analyses are reconstructions, scientists rely on or make 
use of the essential properties of theories which are revealed by such 
reconstructions. For example, even though biologists rarely refer to 
the terms of Williams' (1970) axiomatization of evolutionary theory, 
they can be supposed to work on the basis of at least some features of 
the axiomatic reconstruction, i.e., as if they were familiar with the 
reconstruction. Simply put, this principle suggests that the 
reconstructions philosophers make capture features of theories relevant 
to their construction and/or use by scientists. Examples of the 
expression of these principles for the received view can be found in 
Hempel (1970, p. 148) and Nagel (1961, ch. 5, sect. 2). 

If I am correct that all philosophical accounts of scientific theory 
structure presuppose these two meta-principles, part of the confusion 
of epistemological and metaphysical goals in philosophy of science can 
be explained as resulting from the trend toward description of the 
actual theoretical structures used by scientists. If theory structure 
is explicated wholly in terms of the latter in order to pursue the 
metaphysical issue of the nature of conceptual change, there is a 
danger of confusing the claimed actual structures with merely a 
different sort of reconstruction intended to serve some epistemological 
purpose. Moreover, if the actual constructs of scientists are at 
issue, rather than the "essence" of a theory, the ability of scientists 
to work on the basis of the features revealed by philosophers will 
depend directly on the extent of the communication network through 
which scientists become aware of the constructs of their fellow 
scientists. Construed epistemologically, this seems to raise a form of 
conceptual relativism in which scientific knowledge as codified by 
theories depends in a fundamental, structural sense on the empirical 
facts of communication. The metaphysical point that individual 
variation in beliefs about theoretical structures relevant to a field 
of science is more central to an understanding of scientific change 
than is the "essence" of theoretical structures gets lost in the 
thicket of conceptual relativism. In the last section of the paper, I 
will discuss whether these meta-principles are preserved by the view 
developed below, which nevertheless attempts to describe the actual 
constructs of scientists. 

2. The Semantic View 

In this section I will briefly describe some features of the 
semantic view of theories, paying special attention to its corollary 
notion of a presentation of a theory, and suggest a pitfall of the 
usual way in which the semantic view is described. In the next 
section, I will outline a modified account of the concept of a 
presentation which reveals its fundamentally pragmatic character. In 
the final section I will consider some metaphysical consequences of 
this pragmatic extension of the semantic view and suggest their bearing 
on the problem of conceptual change. 

A fundamental insight of the semantic view is that the formal 
equivalence of axiomatic and model-theoretic formalizations of theories 
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permits two different perspectives on theories (Suppes 1967, van 
Fraassen 1972). Van Fraassen characterizes the equivalence between 
syntactic and semantic perspectives by noting two identities, "Theorems 
of T = sentences satisfied by all models of T. Models of T = 
structures that satisfy all theorems of T." (1972, p. 305). Thus, if a 
theory is formalized by first defining the set of theorems (by 
axiomatizing the theory), then the models can be defined as that class 
of structures which satisfy the theorems. Suppes (1967) points out that 
axiomatizations of complex scientific theories are rarely carried out 
in practice, and that the relevant class of structures can be picked 
out more simply by defining a predicate in "mathematical English" to 
define the class of models (see also van Fraassen 1972, pp. 309-310). 
Thus, the semantic approach formalizes theories mathematically, by 
defining the class of models in terms of a set of sets of objects in a 
domain, while the syntactic approach formalizes theories 
metamathematically in terms of a particular formal language and 
axiomatization. 

In addition to the practical virtue of permitting theories to be 
formalized without requiring actual axiomatization, the semantic view 
seems closer to the actual constructs of scientists. Thompson 
suggests, e.g., that the semantic view is more faithful than the 
received view "to actual foundational research in evolutionary 
biology". (1983, p. 217). While biologists rarely employ the form of 
mathematical English typical of quantum physicists, it is not difficult 
to see that they also specify models in terms of set-theoretical or 
state-space predicates. As van Fraassen (1980, p.44) notes, however, 
scientists often specify classes of structures, which he terms 
'model-types', which leave some parameters unspecified in the 
description of the structure. 

This sense of the trend toward a characterization of the actual 
constructs of scientists, i.e., the specification of theories via 
mathematical rather than metamathematical formalization, is easily confused with a spurious sense arising from a subtle shift of 
exposition on the part of proponents of the semantic view (e.g., van 
Fraassen 1972, p. 311; Thompson 1983, p. 223; van Fraassen 1980, p. 44; 
Beatty 1981, p. 400). Van Fraassen states the following: "I shall 
take it that (the 'pure' part of) a theory defines the kind of system to which it applies; empirical assertions would take the form that a 
given empirical system belongs to such a kind (or, more precisely, that 
one of the mathematical structures specified by the theory provides an 
adequate model for the empirical system)." (1972, p. 311, emphasis 
added). This does not mean that the ('pure' part) theory itself is 
identical with a definition, but rather, as stated on the previous page in van Fraassen's article, that the (semantic) formalization of the 
theory defines the class of models for the theory. 

This confusion is exacerbated by such phrases as "Suppes on Theories 
as Definitions" (van Fraassen 1972, p. 309) ". . . theories are simply 
specifications of models" (Beatty 1981, p. 420), and especially the 
following passage, "The syntactic picture of a theory identifies it 
with a body of theorems, stated in one particular language chosen for 
the expression of that theory. This should be contrasted with the 
alternative of presenting a theory in the first instance by identifying a class of structures as its models." (van Fraassen 1980, p. 44, 
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emphasis added). The apparent contrast in the passage is between what 
the two views identify as the theory -- a body of theorems vs. a class 
of structures. But while the first sentence identifies (i.e., equates) 
the theory with a body of theorems, the second sentence equates the 
presentation of a theory with an identification (i.e., definition) of a 
class of structures as the models of the theory. The models do, 
indeed, occupy "centre stage" as van Fraassen suggests, but not as a 
replacement for the theory itself, which can still be construed as a 
body of sentences on the semantic view (though not on Suppe's 1977 
version), namely those sentences which are satisfied by the models that 
are picked out by a presentation (formulation, form, formalization) of 
the theory and which would follow from an axiomatic formulation of the 
theory, or which are elementary statements which are about the subject 
matter of the theory (van Fraassen 1972, p. 312). 

The essential point is that the semantic view is semantic in virtue 
of the relation between the theory and its models. The 
presentation-of-a-theory as a stipulative definition of the kinds of 
systems which can be represented by the models is a linguistic entity, 
distinct from the theory itself, which is indeed a candidate actual 
construct of scientists (assuming qualifications made in the next 
section). 

Confusion of these two types of entity, theories and 
presentations-of-theories, leads one to the impression that supporters 
of the semantic view find theories among the actual constructs of 
scientists when, in fact, it is presentations-of-theories which are 
expressed in scientific utterances. 

3. Conceptual Maps 

I argued in the last section that theories are not the same entities 
as presentations of theories. But if presentations of theories, rather 
than axiomatizations, are the practical route to formalizing, and hence 
to identifying theories, what more can be said about the structure and 
nature of these presentations? Beatty's reconstruction of the 
presentation ('form' is Beatty's term) of Newtonian mechanics is as 
follows, "A Newtonian mechanical system = [df] a system of objects 
which behave according to Newton's three laws of motion and the law of 
universal gravitation." (1981, p. 400). 

The essential properties of this reconstruction are that it (1) 
defines (2) a kind of system of objects, (3) to which the theory 
presented applies. Notice that in the definition itself no 
restrictions are placed on the possible objects which could be 
candidate systems, and also that what Newton's laws are is not 
spelled-out, so the range of application is not immediately obvious. 
We could, of course, substitute Beatty's statement of these laws (1981, 
p. 399) for the terms appearing in the presentation. I wish to 
suggest, however, as an empirical matter to be confirmed by studies of 
actual scientific texts, that actual presentations of theories do occur 
in scientific texts and that they almost always are only partially 
specified in important ways. (Griesemer 1983 presents examples of the 
complexity of presentations in macroevolution theory.) 
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Considering the example from Beatty further, if a scientist were 
actually to present Newtonian mechanics, we would expect, at some point 
in the employment of this presentation, a fuller treatment of what it 
is for a system of objects to (1) behave (2) in accordance with the 
laws stipulated. It may seem obvious in the present case what this 
full treatment would consist of because we are drilled so thoroughly 
and give knee-jerk responses on the subject of Newtonian mechanics, but 
consider the following (partial) presentation: "Most population 
genetics theory concentrates on details of the genetic system, such as 
gene frequencies and recombination rates, which cannot be directly 
observed or inferred from measurements on polygenic characters." (Lande 
1976, p. 314). A flood of questions come to mind about the other parts 
of population genetics theory and how they relate to the one specified, 
what "concentration" amounts to, how we're supposed to get gene 
frequencies and recombination rates if they can't be inferred from 
measurements on polygenic characters or directly observed, or whether 
we should even want these quantities. Three points arise from this 
example. (1) The presentations to be found in actual scientific texts 
are vastly more complex and structured than the simple paradigm 
definitions offered in illustration of the semantic view. (2) They are 
presentations of the general sort characterized by the semantic view 
nevertheless. (3) They involve a complex relationship between (a) the 
various parts of the presentation spread throughout the text (even the 
Beatty example was spread across two pages), (b) the tacit 
contributions the author makes to the presentation through other 
functions of the text, for example, domain restriction by describing 
specific applications to population genetics and none to astrophysics 
or basket weaving, (c) the expectations, background knowledge, and 
reasoning abilities of the reader, who is left to fill in the "blanks" 
left by the author, if the presentation-schema, or conceptual map as I 
prefer to call it, is to be treated as a successful presentation at 
all. 

This last point, that the presentations of theories, or conceptual 
maps, have not only a pragmatic dimension between theory and theory 
user, but also a sociological dimension between authors and readers, is 
often unwelcome to philosophers of science chiefly concerned with 
epistemology since it seems to raise the spectre of relativism. As 
remarked above, this is a false fear since we are speaking not of the 
relation between theories and the world, but of the structures 
scientists use to pick out theories. (It could be thought of as a sort 
of second-order relativism of knowledge about theories as captured by a 
collection of presentations. See below.) The analysis of conceptual 
maps can only be outlined here (cf. Griesemer 1983 and 1984 for 
details), but its intent is a step toward full characterization of the 
definitional or presentational structures scientists use in their work. 
The principal point is that since the "presentations" appearing within 
a given text are rarely complete as definitions, the 
communication-context (including the writings of the audience of the 
given text) must be considered in characterizing the full presentation 
of a theory. The metaphysical consequences of this analysis will be 
outlined in the final section. 

The general approach is to consider the scientist as performing a 
variety of actions via the sentences, figures, charts, etc. appearing 
in a text (or speech). There are three general sorts of actions 
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attempted: (1) to create a conceptual map, i.e., to stipulate a 
structured conceptual domain whose objects are disciplines, procedures, 
problems, techniques, etc., (2) to demonstrate the utility of the map 
structure by solving problems in its terms, and (3) to get the views 
expressed accepted by the community of readers as those of the author. 
(Griesemer 1983 explicates these acts in the terms of Austin's (1962) 
notions of performative utterances). 

The first act establishes a framework in which the second can be 
performed. This framework can be thought of as a "roadmap" showing the 
topology of links connecting various conceptual items in the 
presentation of the theory. In the Beatty example above, the concept 
'Newtonian mechanical system' is linked by the relation 'definitional 
equivalence' to a concept 'system of objects', which is linked to a set 
of laws by the relation 'behave according to'. If we think of this 
framework as characterized by a "conceptual network diagram", a 
suitable notation (cf. Griesemer 1983, McNeill 1979, Sowa 1984) will 
permit us to represent conceptual maps graphically. Griesemer (1983) 
and McNeill (1979) attempt to develop graph-theoretic measures for 
comparing conceptual structures. While not yet successful, such 
measures would potentially provide quantitative methods for analyzing 
conceptual variation and change. The act(s) of constructing a 
conceptual map include not only a specification of the kinds of system 
to which the theory applies, but also how the domain may be structured, 
what counts as an "inference", how measurements are to be made, etc. 
In other words, the conceptual map, if it were completely specified, 
would define the process of science to be used in conjunction with the 
problems actually addressed by the text, as well as sufficiently 
similar problems. A completely specified conceptual map would, in 
other words, constitute a Kuhnian disciplinary matrix, and the problems 
demonstrated as solved in accordance with the map's structure would 
serve as its exemplars. 

Not only are conceptual maps never completely specified by the 
author (it would seem impossible to do so anyhow), but two aspects of 
their incompleteness are important sources of flexibility. First, 
actual unspecified "values" of elements of the conceptual map are 
specified by readers who attempt to apply the presentation to other 
cases. (A source of variation is introduced by the fact that readers 
usually paraphrase the original author's presentation and alter its 
structure during their own presentations.) Thus, application of 
conceptual maps is not merely a matter of testing empirical hypotheses 
which assert that a particular system or phenomenon can be represented 
by the models, as on the semantic view. Further specification of the 
map itself is required in order to test hypotheses. Second, the 
partially specified elements of a map are usually spread over the 
entire text, and often alternative formulations of the presentation 
face the reader with a formidable job of interpretation and 
reconstruction. In this task, scientific and philosophical readers are 
on a par. Different reconstructions of a given conceptual map (actual 
presentations) are not alternative expressions of one and the same 
presentation, they are themselves new presentations. This is in 
contrast to the relation between theories and their formulations. 
Different formulations (qua reconstructions) of theories do not 
constitute new theories (Suppe 1977, p. 204). 
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The second act concerns what Wimsatt (1980) terms reductionistic 
research strategies for the construction of scientific models which, in 
conjunction with other models, provide multiple, independent means 
(i.e., are robust) of "triangulating on phenomena". 

Wimsatt (1980, p. 220) characterizes the process of model-building 
as resting on the application of heuristic procedures to solve 
problems. An important part of problem-solving is the analysis of the 
behavior of systems of objects. In describing reductionistic analysis, 
Wimsatt notes that "Any analysis of a system presupposes a division of 
the world, however tentatively, into the system being studied and its 
environment. This division may be made on grounds of interest, which 
will in turn often be determined by judgments..." (1980, p. 231). 

Reductionistic research strategies employ three broad categories of 
heuristics: (1) conceptualization, (2) model building and theory 
construction, and (3) observation and experimental design. Heuristics 
of the first category address the issues of judgment Wimsatt outlines, 
and it is a function of conceptual maps to express the structure of 
these judgments in communicating with an audience. Thus, systematic 
biases, central to Wimsatt's view of the dynamics of scientific change, 
may manifest themselves as biases of communication. Since the 
construction of conceptual maps is dependent upon the background 
knowledge, beliefs and interests of the author, biases of 
representation may appear in the structure of the map. Likewise, 
readers may introduce analogous interpretation biases. 

Wimsatt noted the connection between robustness, the search for 
which is a driving force in model-building, and communication as 
follows, "Robustness is often less interesting than failures or 
apparent failures of robustness indicated by disagreement or failures 
of communication among different research groups working on the 'same' 
problem. (A failure of communication is a failure to ESTABLISH 
robustness over the different perspectives of the groups involved.) 
Failure of robustness can be DEMONSTRATED only if they can agree enough 
to localize the source of their disagreements." (1983, p. 27). The 
detection of failures of robustness, which is integral to 
problem-solving, thus hinges on failures of communication. This 
failure might be studied by conceptual map analysis if suitable 
graph-theoretic measures of structural similarity between conceptual 
maps, as frameworks for problem-solving, can be developed to compare 
variation between members of the relevant research groups. 

The third act is outside the scope of the present work, but is 
discussed in Griesemer (1983) and was developed in Hull (1978a). 
4. Metaphysical Implications of the Conceptual Map Approach 

In the last section I described several features of presentations of 
theories which suggested they are less like formal, closed definitions 
than the open-textured, partially-specified structures I termed 
'conceptual maps'. If conceptual maps are not "completed" within a 
given text, but depend on what the reader "gets" from the text, and if 
the notion of presentations of theories as developed in the semantic 
view are adequately characterized by conceptual maps, then theories are 
not picked out by presentations of theories. Rather, theories are 
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picked out by a collection of conceptual maps in a community of 
interacting authors and readers. 

This point does not speak to the issue of the structure of theories 
per se. They can still be construed as sets of sentences which are 
formalizable in either axiomatic or semantic terms. It does, however, 
have consequences for the problem of individuating theories, and raises 
the metaphysical question of the status of theories in philosophy of 
science, especially with reference to the problem of the growth of 
knowledge. 

Two philosophers who have considered this issue at length are David 
Hull (1980a, 1982, 1983) and Stephen Toulmin (1971, 1972). A principal 
insight of their work is that conceptual systems (a generic term for 
theories, paradigms, research traditions, etc.) are historical 
entities. Hull develops the point by analogy to organisms and 
biological species, suggesting that if social and conceptual, as well 
as biological systems are historical entities, then they can be 
expected to have important properties in common. Central to this view 
is Hull's analysis of biological species as individuals (Hull 1978b, 
1980b), with the result that properties recognized as important to the 
individuation of organisms qua historical entities: origin, 
continuity, and unity, can be extended to biological species. The 
lesson (Hull 1980a) of the analogy drawn between biological species and 
conceptual and social systems is that origins and descent are more 
important than structural similarity in individuating historical 
entities. Hull (1983) demonstrates these points in detail for 
understanding Darwinism as a historical entity. 

If theories (as conceptual systems) have essences (i.e., are natural 
kinds), then it makes sense to provide definitions which individuate 
them. Formalizations of theories provide rules for determining whether 
or not a given sentence is a member of the set comprising a theory. 
This, e.g., was the basis for Popper's claim (1935, p. 71) that any 
modification to a theoretical system is a revision of the system. Thus 
science changes by conceptual saltation, because any alteration of a 
theory's essence yields a new theory. If theories are historical 
entities, on the other hand, individuated in terms of origin and 
descent, then alterations do not necessarily produce new individuals. 

A central contribution of Hull's paper 'Exemplars and Essences' 
(1980a), is to suggest that methods for individuating biological 
species may be adapted to conceptual and social entities. The 
type-specimen method used in biology is an appropriate tool in this 
instance for two reasons: (1) it works for biological species, and (2) 
it was originally formulated in a time when species were conceived as 
classes but survived modification to accommodate the primacy of origin 
and descent relations for individuating species. This suggests that 
analogous essentialist classifications of scientific theories and 
disciplines may also be suitably modified. 

The method consists in specifying an exemplar or type-specimen 
which is simply one node in the "genealogical nexus", a descent 
relation, and a naming ceremony. (The last is codified in biology as 
rules of nomenclature.) Thus, one picks a scientist or a scientific 
work (depending on whether social or conceptual systems are being 
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individuated) and a relation like 'student-teacher' to determine a 
"lineage" of scientists. Hull points out, and this is evident from the 
previous sentence, that while social systems can be individuated purely 
in sociological terms, conceptual historical entities can only be 
individuated with reference to scientists as well as ideas (Hull 1980a, 
p. 33). 

The tempo and mode of scientific change (saltationism or gradualism) 
as well as the nature of the engine of change (e.g., a selection 
process, as in some views of evolutionary epistemology) depend 
critically on the metaphysical status of scientific theories. The 
evolutionary view would fail utterly if the entities which change were 
not historical. To judge from the literature on evolutionary 
epistemology, there is no consensus either on the relevant entities or 
their status. 

The semantic view of theories elaborated in terms of conceptual maps 
provides support for the historicity of theories by showing that they 
are entities at the sociological level of organization. Moreover, they 
exhibit the asymmetrical relation with social systems noted above as a 
hallmark of conceptual historical entities. In particular, the 
communication-network among scientists is the source of the causal 
"descent" relation which permits individuation ("picking out") of 
theories from the collection of their presentations. Presentations 
thus act as causal factors on this view of conceptual descent. Because 
the collection of presentations is a historical entity by dint of its 
relation to a social historical entity, the theory individuated in 
terms of this collection of presentations must also be historical. 
This conclusion depends, of course, on the degree to which conceptual 
maps adequately represent the relatively inarticulated notion of 
presentations in the semantic view. It additionally depends on 
empirical study to determine whether there are, in fact, any conceptual 
historical entities. 

A form of conceptual map analysis (more fully specified than the 
present outline treatment) may provide a basis for determining 
appropriate descent relations to individuate important scientific 
theories. This depends on the truth of Hull's claim that "Typically, 
structures with different histories will be different." (1980a, p. 30). 
This is the basis of Darwin's own comparative methodology, inferring 
facts of descent from patterns of similarity in presently existing 
species. Both depend on the assumption that most similarities are 
explained by common origin rather than functional convergence. I need 
not hesitate to point out that this is a big assumption in the case 
of conceptual systems, and were it not for the rather obvious 
historicity of social systems, I would suggest evolutionary 
epistemology is an altogether unlikely possibility. 

The approach is to look for shared structure (isomorphism) in 
representations of conceptual maps drawn from a literature in which 
common origin is hypothesized on the basis of superficial similarities 
(e.g., as discovered by citation analysis). Without recapitulating the 
entire story of taxonomic methodology (see, e.g., Eldredge and Cracraft 
1980), the detection of patterns of shared, derived structure can be 
used to infer common origins of the conceptual maps containing them. 
Then the particular relations and nodes employed in those substructures 
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can guide the choice of a descent relation for theory individuation 
purposes. For example, if a collection of population geneticists all 
constructed conceptual maps with the same, peculiar specification of 
the way to analyze certain types of data, the fact that one tends to 
learn this type of complex procedure in a student-teacher relation 
rather than, say, by reading the literature, would support the choice 
of student-teacher as the descent relation. A good example of a 
different descent relation is revealed by the spread of certain 
algorithms for taxonomic analysis by mailing computer tapes between 
colleagues, or employing specific experimental methodologies in cell 
biology as a function of which cell cultures are commercially 
available. These relations (e.g., senior colleague-junior colleague, 
manufacturer-consumer) will tend to be reflected in the pattern of 
specified, preferred analytical techniques in conceptual maps 
constructed by scientists involved in such relations. 

I have tried to show that theories are historical entities because 
presentations of theories are inherently sociological. Within the 
realm of questions dealt with by Hull (1980a, p. 31), this lifts some 
of the burden of the weak argument that theories must be historical 
entities merely because evolutionary epistemology needs them to be so. 
In the first section I suggested that all philosophical accounts of 
theories make two presuppositions: reconstruction and public 
availability. It is clear that on the present view, philosophical 
analyses of theories are reconstructions, since on the semantic view 
one identifies the theory by studying its presentations (qua 
definitions of kinds of systems). If they are, in addition, historical 
entities these reconstructions will only be possible in retrospect 
(Hull 1980a). Notice, however, that this view violates the public 
availability presupposition in virtue of the facts that (1) theories 
are located at the sociological level and neither scientist nor 
philosopher can escape the bias of his personal history to give an 
"ideal" reading of a collection of presentations. (2) The ideal 
reading does not exist, because theories are historical entities and as 
such, do not have essences. 

This violation suggests the way in which the metaphysical 
consequences of this view of theories are counter-intuitive. The two 
presuppositions express the sense in which the formulation of a theory 
doesn't alter the knowledge relation between a theory and the world. 
Philosophers may reconstruct (e.g., formalize) a theory to reveal 
certain of its features, but this is not necessary for the scientific 
process to yield knowledge. If theories have essences, it is this 
essential nature which is publicly available despite any reconstructive 
efforts of philosophers. If, however, theories do not have essences as 
suggested above, a presupposition upon which our epistemological 
intuition is presumably founded is shown to be violated. The usual 
outcome from recognizing this counter-intuitive consequence is the 
charge of conceptual relativism, but that epistemological notion has 
metaphysical consequences which can also be addressed. 

Notes 

I thank John Damuth, G. J. Mattey and the reviewers for helpful 
discussions and correcting a number of mistakes. I hope the mistakes 
remaining are the fruitful ones. 
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